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Librarianship and Scientific Research. 

T he growing difficulty of the task of making 
the pvor-expandiiig mass of publistied in- 
formation readily available to workers iii every 
branch of science is a serious problem both m 
scientific and in mdustrial rest*areli. The value of 
a uniform international system of eluasification as 
the only effective way of dealing with the present 
enormous output of scientitic pt'riodicals was 
emphasised by most of those who took part in a 
discussion on the abstracting and classification of 
scientific literature which followed the annual dinner 
of the Chemical Engineering Grou)) of the Society 
of (Tiemical Industry. Workers on the borderline 
and in the newer branches of science have suffered 
most from the absenee of a uniform elassification, 
and would gain most immediately by the tuloptinn of 
the universal decimal classification of the Institut 
de Bibliograpliie, of Brussels. 'I'his system has 
already been adopted by a number of reference 
libraries, nieluding the tSeience Library, and also 
in mdustry, and is used by the Royal Society (for 
its * B ’ papers) and other soeietii's m Great Britain 
and abroad. So far, the adoption of the international 
system has not been favoured by the British Bureau 
of Chemical Abstracts This is due not to any 
difficulty in appl3dng the system to the complicated 
case of chemistry, for the international system 
allows any chemical compound to be elassifiod, but 
apparently to doubts as to the value of the system 
to chemists already familiar with a complicated 
system of nomenclature. 

The adoption of a uniform international system 
of classification », however, only a stop towards 
the solution of the problem. A significant feature 
in the present situation is that in spite of the 
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excellent abetraoting aervioes already available, 
most, if not all, of the large research associations 
or departments for scientifio or industrial research 
find it advantageous to issue their own buUetina 
of abstracts. This is not necessarily a case of over- 
lapping. In the first case, such bulletins will be 
limited not by scienoes but by applications of 
science, and a particular bulletin of abstracts may 
cover engineering in several branches, physics, 
chemistry, and perhaps biology or medicine as they 
are appliM to a particular field of industry. Again, 
the abstracts in such a bulletin will not be limited 
to the journals which contain accounts of original 
work, but will include journals describing applica- 
tions of such work, etc., and valuable ideas or 
suggestions are often taken from the technical or 
trade papers, apart altogether from the commercial 
information, and other matter that is gathered in 
this way. Another feature may be the abstracts 
from patent literature or summaries of work carried 
out in the department or institution which is not 
published outside. A bulletin of this kind is 
essentially a record of current information received 
in the library, and rarely includes abstracts on the 
scale of those issued by Science Abstracts or the 
Bureau of Chemical Abstracts. Its purpose is to 
stimulate thought and to bring to the notice of 
those concerned the papers, patents, and other 
documents, internal or external, which are of im- 
mediate interest to them . For this reason , prompti- 
tude of pubhoation is an important matter. Such 
library notes may be m the hands of readers several 
weeks before the publication even of British 
Chemical Abstracts, which are noted for their 
promptness of publication. 

One of the points which Major Freeth most 
stressed in his recent lecture on the influence of 
technique on research was the isolation of the 
modem scientifio worker Science lives far too 
much in water-tight compartments, and frequently 
men are unaware of first-class work going on within 
two or three hundred yards of them in another de- 
partment. This is one result of the extraordinary 
specialisation of industry and of science, and it 
persists, if it does not increase, in spite of the 
widening soox>e of the abstracting services. The 
issue of a bulletin of the type just indicated affords 
a librarian some opportunity of breaking down the 
isolation of the scientific workers for whom the 
buUetin is intended. The smaller drole of workers 
for whom the bulletin is intended pennits the issue 
of a document with rather mote personal and vital 
inten|st than is possible in the case of one published 
for tlimentlfio workers generally, or even for one class 
No. 8l6ai VoL. 126] 


of scientifio workers. The shorter abstracts or notes 
are another advantage. They are much more likely 
to be read by those to whom it is sent than the 
lengthier abstracts. Few engaged in scientifio or 
industrial research have not at times been over- 
whelmed by the mass even of abstracted informa- 
tion which seems to call for attention, and fewer 
still have diligently and consistently examined the 
whole. The smaller group of workers also enables 
the librarian to issue special notices directing the 
attention of individnal workers to papers or pub- 
lications likely to be of special interest or ser- 
vice to them. In this way a librarian may be 
able very considerably to assist the director of 
research who is often responsible for considerably 
more than the fifteen workers whose mvestigations 
he is supposed to be able to direct at maximum 
ofRcicncy. 

The efficient discharge of duties of this type 
depends very largely upon the personality of the 
librarian, and a technical librarian is now generally 
regarded as occupying a key position. His ability 
to select material for indexing and for issue in 
bulletin form will be influenced largely by the 
extent of his practical knowledge of the technical 
and manufacturing side of the industry Some 
such knowledge is fundamental to the specialised 
work of indexing and classification, and only when 
the librarian is able to use it in selecting material 
for his special requirements will industry reap the 
full value of the International Decimal Classification 
and improvements in the abstracts issued by the 
scientific societies. 

Under modem conditions a well-equipped and 
adequately staffed library is an essential feature 
of any large research dep^ment. The increasing 
volume of scientific literature has indeed enhanced 
the value of a literature search, and m a recent 
article * W. A. Hamor and L. W. Bass point to the 
increasing demand for ohemioal bibliographers, 
literature indexers, and the like, as evidence that 
this is widely recognised. The conditions for 
literature searches in academic work and in in- 
dustrial research often differ considerably, and 
'various factors which are emphasised by Hamor 
and Bass tend to greater thoroughness in the former 
ease, apart from the actual library resources which 
may be available in the two oases. There is much 
to be said in support of Dr. S. C.'Bradford's sug- 
gestion that the preparation of bibliographies or 
lists of papers dealing with specified subjects should 
be undertaken by libraries. A literature search is 

• •'BibUodsMk: The Mot iS SdeiUiat BcMudi ^ SMmm, 1910, 
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effected much more thoroughly and rapidly by a I 
trained library staff than by Oie average research ' 
worker The saving of tune for actual research 
work may be qmte considerable enough for the 
practice of entrusting literature searches to the 
library staff to become general m industry — perhaps 
more so if industrial research became organised 
as Major Fieeth suggests, by divisions of science 
instead of by divisions of practice 
The efficiency of the techmcal library fur research 
purposes is, however, determined as much by the 
personahty and enthusiasm of the librarian as by 
the mechamcal perfection of its mdexing system 
His knowledge of the problems under mvestigation 
and their requirements and his contact with the 
research staff, are the surest means of promoting 
contact and the resulting exchange of ideas and 
techmque The cramping or isolating tendency of 
the growmg mass of recorded soientiflo information 
can only be countered by the play of intelligent 
individuality and enthusiasm 

A Century of Anatomy 

Qmxn'a kUnunta of Anatomy Eleventh edition 
Editors Sir Edward bharpey Schafer, Dr 
Johnson Symington, and Dr Thomas Hastie 
Bryce In 4 volumes Vol 4, Part 3 The 
Heart By Prof Thomas Walmsley Pp 
vu + 162 + 2 plates (London, New York and 
Toronto Longmans, Green and Co , Ltd , 
1929) 18« net 

T he brief historical introduction ahich Sir E 
Sharpey Schafer and Prof Bryce contribute 
to Prof Walmsley’s monograph on the heart makes 
brave but gloomy reading 
Jones Quain published his Anatomy ” when 
ho was a lecturer on anatomy m the Medical 
School, Aldersgate Street, in 1828 With the fifth 
edition, published twenty years later, the work 
passed mto the hands of his brother, Richard 
Quain, and Wilham Sharpey, professors respect- 
ively of anatomy and general anatomy and 
physiology in University College, London Viner 
Elba Bucoeeded Richard Quain m the editorship, 
and was m turn succeeded by Allen Thomson and 
John Cleland, Shurpey contmuing to contribute 
the genefral and microscopical anatomy, which had 
been the most stnkmg change introduced when he 
first became associated with the woik Although 
enlarged, it still appeared in two volumes m 1876, 
when the present publishers issued the eightii 
edition, which, although contributed largely by 
Sharpey; Thmnson, and Schafer, oontalQed a 
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chapter by Gowers on the bram and spinal cord 
Also m two volumes was the mnth edition by 
Thane, Schafer, and Thomson, dedicated to 
Sharpey, who at his death had been responsible 
editor for thirty five years 

The monographic form was assumed m 1890, when 
the eight parts of the famous tenth edition began to 
appear Smee then the only now authors until 
now have been Profs Symington and Bryce Godlee 
assisting m the preparation of an appendix on 
superficial anatomy m the tenth edition Sir E 
Sharpey Schafer has been editor for fifty three 
years The War and the death of Prof Symington 
interrupted pubhcation of the present (the eleventh) 
edition, which commenced with Prof Bryce s 
volume on embryology m 1908 Monographs on 
neurology, splanehnology, osteology and arthro 
logy, and myology have appeared, and one on 
angcology was m preparation by Prof Bryce 
‘ But the greatly inoreased cost of printing and 
engravmg has, m the juilgment of the publishers, 
nndtrod it necessary to postpone mdefimtely the 
pubhiation of this part As the section upon the 
Heart was ready for publication, it has been 
decided to make this the last portion of the edition ” 
Although postponed mdefimtely as a part of 
‘ Quam 8 Anatomy ’, Prof Bryco s angeology may 
be published separately, and a volume on the 
lymphatic system by I^f Blair will bo As the 
solo difforonco m the “ cost of printing and engrav 
ing’ would concern the titles of these works, it 
seems evident that for the time being pubhcation 
of Quam’s Anatomy ” now ceases m the middle 
of an edition the first parts of whieh are already 
urgently in need of revision 

There is nothing in the English literature of 
anatomy that will fill the gap The work began a 
century ago as a students’ handbook, and has 
developed along lines which, familiar enough on 
j the Continent, are too httle valued in England 
Bather than a more inventory of facts, it gave and 
might have given increasingly, just that summary 
I and discussion of ascertained knowledge that is 
! necessary to serve as a hnk between it and the 
I problems of the present It has served the writers 
of text-books well on occasion, and a reference to 
its pages will continue to save many a practitioner 
from the hasty assertion that “ there is nothmg m 
the text books about it ” It is the only modom 
book on anatomy not wntten with an eye chiefiy 
on examination papers These surely are good 
quahties In a generation m which m^cal prac- 
titioners lode for inspiration to the empincism of 
obemistry, tiberapeutical and metabolio, rather than 
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to morphology, it is intelligible that an anatomical 
work more compendious than the standanl text- 
book will not find shelf-room in many studies ; 
but it is to be regretted that the matter should 
eml there. 

The distinctive features of the parent work are 
well illustrated in Prof. Walmsley’s contribution 
The chapter on the comparative anatomy of the 
heart is discriminating. The heart is one of the 
most significant links between vertebrates and 
invertebrates, and as the heart of the latter has 
lately received much attention, this part of the 
subject might have received fuller treatment The 
great problems are here. The reviewer agrees 
with Prof Walmsley’s view that a discussion of 
the comparative anatomy of the connecting 
systems of the heart is “ perhaps as yet hardly 
profitabie ”, but not altogether with the statement 
that the manner in which delay in conduction is 
produced is not primarily a structural problem. 
This is, however, not the place to discuss the 
intricacies of the considerable amount of work 
which has bet>n done on the development of the 
conducting mechanisms. Prof. Walmsloy recognises 
that the “ whole question of the relation of nerve 
and muscle is involved ” in the interpretation of 
the facts now known His presentation of the 
matter, and indeed the w'hole section on the 
structure of the heart, is admirable 


Mathematical Genetics. 

VariaHomt- und Erbhrhkedsstaiislik Von Prof 
Felix Bernstein (Handliuch dcr Vererbungs- 
wissenschaft, lieraiisgcgcbcn von K Baiir und 
M. Ilartmami, Lieferiing 8, Band I ) Pp. iv -t- 00. 
(Berlin: dehruder Borntraeger, 1020.) 14-40 

gold marks. 

i S the sciences develop, they acquire an assoei- 
.ri. ated mathematics, and the young science of 
genetics is evolving a malheinatical side at a rate 
which some of its exponents find disconcerting. 
Mathematical genetics falls primarily into two 
sections, which may be called synthetical and 
analytical The former deals with the results to 
be expected on a given hypothesis, but in most 
cases the populations considered ore infinite The 
latter is essentially conoemctl with the theory of 
sampling, and the infuretices which may legiti- 
mately be firawn from a given finite sample. 
Hence their problems arc, in general, quite dif- 
ferent. 

On the synthetical side we meet with dynamical 
and statical problems. For example, we may 
No. 3166, VoL. 126] 


wish to know what will be the effect on a popula- 
tion, the variation of which is duo to a number of 
Mendelian genes, of a given type of inbreeding or 
selection. If generations are separate, we may be 
faced with anything from one to a series of 22 
simultaneous finite difference equations, which 
may or may not be linear, connecting the values of 
variables in successive generations. An example 
of the non-linear typo is /(«.), where /is a 

known function In this case n can be cxpandeil 
as a power senes in k When successive genera- 
tions overlap, os in man, the difference equations 
become integral equations In their solution, 
functions of a complex vanable appear for perhaps 
the first time in a purely biological problem Often 
the d3mamical problem is very intractable, but 
the population considered reaches an equilibnum 
w'hich can be calculated. Such is the equihbrium 
between the production of new genes by mutation 
and their removal by natural selection, which, a« 
Fisher showwl, accounts quantitatively for Pear- 
son’s results on the inheritance of human stature, 
if this variation is due to tho cumulative action of 
a large number of genes 

The analytical theory is, of course, ver> largely 
the work of Pearson and centres round the pro- 
jierties of tho (lanssian error function and related 
functions In the case where the population con- 
sists of a finite numln-r of classes, his measure of 
divergence, x*. is an intellectual tool of extraordinary 
simplicity and value, as it enables the geneticist, 
with great rapidity, to answ-er two quite different 
questions First, can my data, for example, 
reconls of a number of families, be rcganlcii as 
samples of the same population, and therefore 
legitimately bo grouped together * Secondly, with 
what liegree of plaiisibihty can these data 1 m> re- 
ganh-d as a sample of a population obeying a given 
law ? A much more difficult type of problem 
arising from populations of the same t\qx? is that 
of tho estimation of a parameter such as the cross- 
over value Hero there is no royal road to tho 
solution Bayes’ theorem and Fisher’s method 
of maximum hkehhood are generally valuable, 
but coses occur where ad hoc methods ore prefer- 
able. 

Finally, we come to populations in which a 
character exhibits continuous or approximately 
continuous vaiiation. Here the error function 
meets us both in the theory of the population itself 
and in that of samples of it In spite of the very 
great labour devoted to this problem by Pearson 
and his school, we arc still far from a really satis- 
factory mathematical organon, partly owing to 



July 6 , 1930 ] 


NATURE 


5 


Pearaun’n roluotanoe to admit the application of 
Mendeliam to such problems. 

In the book before us Prof. Bernstein covers a 
wider ground than any previous author, and does 
so in a remarkably short space After two intro- 
ductory chapters on probabihty and statistical 
theory, he describes the application of statistical 
methods to data, with s])eeial reference to those 
cases where experiment is impossible, for example, 
the inhi'ntance of human disease. A good deal, 
though by no means all, of the ground in this 
section is covered in Fisher’s “ Statistical Methods 
for Research Workers ”, and the reviewer confesses 
to a preference for Fisher’s methods in many cases 
Nearly half the volume is devoted to Mendelian 
IKipulations, ami is the only attempt so far made 
to unite the more important work on this topic in 
one book. No student of genetics w bo is eoncemcil 
with the wider bearings of his subject and has even 
a slight knowledge of mathematics can afford to 
neglect reading it. 

There an* many defects in this book. For 
example, it eoiitains no tables, and a regrettable 
number of errors Thus, four papers by Robbins 
are attributed to Pearson. But it is the only book 
of its kind, and much may be forgiven to a pioneer 
We venture to hope that in the near future Prof 
Bernstein, who is one of the three or four jiersons 
qualified to do so, will give us a full-length book on 
a subject which is already beginning to have bear- 
ings on the theory of evolution, on hygiene, 
psychology, and pohtics. 

J B 8. H 

Huygens' Work in Statics and Dynamics. 

(Euvrfs complitea de CkrMiaan Huygens Publices 
par la SocuSt^ Hollandaise des Sciences. Tome 
16 . Percussion, Question de I'extstence et de la 
pereepttbilite du mouvement absdu. Force cetUri- 
fuge, Travaux divers de sUUtque et de dynamiqm 
de 1859 d 1666. Pp iv+fiOO. (La Haye 
Martinus Nijhoff, 1929.) 

r |1HE appearance of another volume of the superb 
- 1 - edition of the complete works of Huygens, in 
course of publication by the Dutch Society of 
Sciences, is an event to be welcomed unreservedly 
Edited with care and learning, it forms a most 
valuable and interesting contribution to the history 
of science in the seventeenth century. 

The work here presented falls into three main 
divisions : (1) impact, (2) centrifugal force, and 
(3) various researohes on problems of statics and 
dynamics, dating from the period 1669-86. 'These 
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last have been hitherto unpublisheil , and none of 
the work was published in the lifetime of Huygens 
himself But each of the first two divisions con- 
tains a considerable memoir given to the work! in 
the posthumous eilition of 1703 Tliese an* en- 
titled '■ De motu corponim ex jiercussiono ” and 
“ De VI centrifuga ” respectively. 

Huygens observed the first rule for sueccss in 
life by selecting his father most judiciously. It 
was under the paternal root that he came in con- 
tact with the learned world, in particular with such 
men as lk>hcartc8, at an t*arly age But the glamour 
of Descartes’ vivid personality receded as his own 
critical power developed, and so early as 16.52 his 
researches led him to reject the French author’s 
rules of impact and to suiK'rsctle them by his own 
theory. On a visit to London in 1661, Huygens 
explained bis method to sumo of the IcMling mem- 
bers of the Royal Society, but though the subject 
was of recurrent interest at the time, he published 
nothing beyond a few rules without demonstration 
in 1669. It appears that the reason for this reti- 
cence is to be found in a hojic, never abandoneil, 
that he would ultimately succml in penetrating 
deeper into the true nature of jiercussion It was 
not due to any dissatisfaction with the memoir 
prepared in 1656 , and, in fact, his literary exe- 
cutors were explicitly instrucU'd to publish this 
treatise 

Ft was otherwise with the memoir “ De vi centri- 
fuga ”, which was written iii 1659 and published 
by Huygens’ executors in 1703 on their own judg- 
ment. These two memoirs are now supplemented 
by a considerable amount of manusenpt material, 
and linked by a series of notes left in a similar 
form anil dealing with the question of absolute 
motion. In all this work there is conspicuous a 
sense of relativity, not of course in its modem 
moaning, but as a dynamical principle serving the 
purpose of research. In this respect Huygens made 
an important advance on the ideas of his pre- 
decessors. At first he was mamly concerned with 
the problem of rotation as a practical inventor, 
and it was only later that he considered it from a 
more metaphysical point of view. Adopting the 
attitude of an observer earned on a rotating disc 
and supporting a weight by a thread, he assimi- 
lated the centrifugal force to the force of gravity. 
The difficulty of reconciling this view with the 
Newtonian, which interprets the same phenomena 
from the point of view of the external, fixed ob- 
server, was strongly felt at the tune and long after ; 
the two aspects are practically united in d’Alem- 
bert’s principle. 
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In any event, the work of Huygens must have 
ezmiised a profound influence on the development 
of dynamical theory, for in his work are to be 
found clear references to the principles of mo- 
mentum and of energy. It cannot be an easy task to 
disentangle the achievement of Newton in this field 
from the debt which he owed to his contemporaries 
and predecessors. Perhaps his pre-eminence is to 
be seen in the generality and sufficiency which he 
divined in simple principles, and the intellectual 
confidence which was founded on sure insight, but 
appeared in a different light to others. The 
impression recorded by Huygens is instructive and 
may be quoted : 

“ Jo m’estonne que Mr Newton sur une hypo- 
these si pen probable et si hardie, se soit donne la 
peine de bastir tant do Theoremes et com me une 
theorie entiere dos actions des corps celestes. Je 
dis son hypothese qui est que toutes los petites 
particules des divers corps s’attirent mutuolle- 
mont, et cela en raison double rouiproque des 
distances. 11 a pu estre conduit a sa theorie des 
orbites elliptiques par le livre de Borelli dn moiive- 
ment des satellites do Jupiter, qui . . n’a pas 

seen penetrer les vrais fonoements comme Newton 
qui a ou I’avantage de connoitre la mesure de la 
force centrifuge par les Theoremes quo j’en ay 
donnte ” (p 260). 

Among the few notes by Huygens on statical 
problems is one on the breaking of a beam (1602), 
in which periiaps for the first time a moment is 
used in its modem sense as the simple product of 
a force and a distance, a concise notion which only 
recurs in the work of Varignon in 1687. The 
dynamical notes refer chiefly to two problems, the 
tautochronous property of the cycloid and the 
length of the simple equivalent pendulum for 
bodies of difierent shape. On the first of these 
subjects a complete series of notes makes it pos- 
sible to trace the idea from the germ to the form 
finally developed in the " Horologium oscilla- 
torium ” in quite unusual detail. Huygens’ 
interest in the second subject was aroused by 
Mersenne (vir — according to Huygens p6re — | 
omnigenae sed indigestae eruditionis), who had | 
arrived at the identity of the centres of oscillation 
and percussion, apparently as the result of experi- 
ment. Huygens calculated the position of the ' 
centre of oscillation in a number of cases, and 
reached a emtain limited degree of gmerality by 
his methods of int^;ration. The term ‘ moment fA 
inertia ’ was only introduced later by Euler (1766), 
to whom we also owe the convenient symbol 12 
(1766). 

As the work of Newton is marked by a bold and 
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penetrating generality, so the work of Huygens has 
its own quality apart from the particular results 
achieved. This appears in a greater attention to 
exact definition and an appreciation of the value 
of precise formulte, leading to a more concise form 
of statement than that generally attained to by bis 
predecessors. To quote two of his aphorisms from 
this volume : 

Nisi principium ponatur nihil demonstrari potest. 

Non est mathematice difficilis materia, sed 
ph 3 r 8 ice aut hyporphysico (metaphysice). 

Hence, as the present editors remark, to Huygens 
may be traced a distinct influence on the develop- 
ment of mathematical style in the following cen- 
tury. But it was a slow growth, as various passages 
in the works of Euler may serve to suggest, and 
it was reserved to the ll^rench mathematicians, 
Lagrange in particular, to set such a standard as 
can scarcely be surpassed. H. C. P. 


Primitive Art 

The Childhood of Art, or The Ascent of Man : a 
Sketch of the Vicissitudes of his Upward Struggle, 
based chiefly on the Belies of his Artistic Work in 
Prehistoric Times. By Herbert Green Spearing. 
Second and revised option. Vol. 1. Pp. xxxvi 
+ 264 + 62 plates. Vol. 2. Pp. iv + 266-648 + 
66 plates. (London . Ernest ^nn. Ltd., 1930.) 
42«. net. 

T he first edition of this book was published 
BO long ago as 1012. It was then rightly 
acclaimed as a book which no student of early art 
could afford to be without. It gave a balanced^ 
sketch of primitive art as then known with a wealth 
of illustration. It was up-to-date and truly ‘ the 
last word on the subject ’. 

From 1012 to 1030 is, however, a gap of eighteen 
years. In the preface to the new edition the author 
admits that “since 1912 . . . there have been 
notable arcbssologioal discoveries in many parts of 
the world " ; but he adds that “ most of them . . . 
have (mly added picturesque details to the con- 
nected story ”. I fancy by no means everyone will 
agree with the author in this statement. Surely 
the new finds at Ur and the Copper Age art of 
Spain — ^to give but two examples — have both en- 
riched and complicated the story: they should 
certainly have been allotted their due space in a 
revised edition. Even such a discovery as that of 
the ‘ sorcerer ’ at the Trois Frhree cave enlarges our 
ideas of prehistoric man and is therefore important 
in a study such as this, which prafesses to deal 
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with the ascent of man traced mainly by studying 
his artistic achievements These two volumes are 
really only a repnnt of the original work with the 
addition of a short preface and the names of a few 
recent books m the bibhography It was eareless 
however to give Sollass Ancient Hunters as 
published m 1911 instead of citing the third edition 
issued m 1924 ' 

It is difficult to understand why the second 
edition of this work should not have been very 
largely rewritten When a ae< ond edition of a book 
18 called for soon after its first publication or when 
the subject matter is purely an account of observed 
facts such as a monograph on some excavation it 
IS reasonable to reissue what is m reahty the same 
work with the same outlook on the subject But 
in the case m question not only have many recent 
startling discoveries been made but many of the 
problems interesting m 1912 now strike the reader 
as rather out of date Why quote at length Piette s 
dogma that sculpture must have preceded hne 
engravmg ’> The fact may have a gram of truth m 
it (though such Aungnaoian hne engravings as 
those found at the abn Labatut have to be taken 
mto account) but Piette though m his own time 
a pioneer can no longer be considered as the great 
authority He never realised the existence of the 
Aungnacian eulture and still less did he appreciate 
that the late Paleeohthic art cannot be taken as a 
single entity but forms two distinct cycles one 
Aungnaoian the other Magdaleman the evolution 
of each oi which has to be treated separately 
What Sumenan authonties will think of the para 
graphs dealing with the Sumerians and their art 
will scarcely be complimentary Wooleys name 
does not appear it is related to a few notes m 
the preface nor is such a find as the queens 
diadem mentioned 

To sum up the CSuldhood of Art was a good 
well balanced book m 1912 The revised edition 
IS really only a repnnt where even the page number 
mg 18 the same and where the only striking differ 
enoes m the mtun text are that several plates 
formerly coloured are now reproduced m black and 
white ^at the table facing page 6 IS much abndged 
and that the final map is on a far smaller scale than 
before Of course there is much that was mterest 
mg m 1912 that remains so m 1930 but m the case 
of a rapidly advancing subject it might have been 
kmder to have let the author rest on his well 
earned laurels without brmging him once agam 
mto the arena armed only with the ancient 
panoply of war 

M C’B 
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Our Bookshelf 

The Flutter of Aeroplane V/vnga R A l>azor 
and W J Duncan (London H M Stationery 
Office 1929 ) 12« 6d net 
A mrriOAL examination of the causes of a large 
number of aeroplane accidents undertaken by 
the Accidents Investigation SubCimmittee of 
the Aeronautical Research Committee has br u^ht 
out the fact that in many of them a rapi 1 and 
unuBUcdly large movement or flutter of the wings 
had been apparent The sub committee immedi 
ately undertook a thorough investigation of tht 
vibration of aeroplane structures both from the 
theoretical and experimental pomt of view to 
provide data from which designers could ensure 
the avcidance of this instability The work has 
been undertaken mainly by Missrs R A Iraztr 
and W J Duncan at the National Physical 
Laboratory and their provisional conclusions and 
practical lecommon latu ns are published in this 
monograph 

The theoretical part of the \olumo deals with 
the equations of motion of the wing aileron system 
with stabihty cntina and cnticu flutter speeds 
and with a graphical treatment of binary flutter 

E roblems involving only two degrees of freedom 
n tho expenmental investigation the authors had 
to develop a s^ial teohmque for tho measure 
ment of the denvativcs on flexible wmm due 
to torsion and flexure of the wmg itself and 
to aileron movement The agreement between 
the observed and calculated entical speeds was 
sufficiently good to warrant the conclusion that 
the theory is adequate for the discussion of aero 
plane wing flutter but its real value hes m the 
methods it suggests for preventing flutter 
The third part of the monograph deals with 
vanouB recommendations for prevention of each 
special type of flutter Cantilever monoplanes 
stayed monoplanes and biplanes are separately 
discussed and the influences of elastic hysteresis 
of friction and of abnormal wing incidences are 
thoroughly dealt with 

The monograph has a number of appendices 
deahng with speciahsed matters contains an 
annotated list of references and a list of the 
principal symbols used with their significance 
An adequate index for the whole volume is in 
eluded It IB an excellent record of a veiy valuable 
senes of mvestigations 

VUra molet Light and Vitamin D in Nvintion By 
Kathanne Blunt and Ruth Cowan (The Um 
versity of Chic^ Homo Economics Senes ) 
Pp xm-f-229 (Chicago Umversity of Chicago 
Hess London Cambndge Umversity Press 
1930) 11« 6d net 

Rboxht work on vitamm D and nutntion has been 
so extensive and so important in practical apphea 
tion that the appearance of an up to date mono 
graph on this suojeot is most welcome This book 
provides a oonvement account of widely scattered 
researches mid also mcludes judicious summanes 
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of BUoh praotioal oonolucuons aa are justified in the 
present state of knowledge 

The first chapter doscnbis some studies on the 
effect of diet on growth which are at least encourag 
ing and confirm the opimon that civilised nations 
no(^ not deteriorate in ph^ique in spite of urban 
life There follows a hrief historical chapter and 
tht n an account of the methods of producing and 
studying expinmcntal nokets m rats in order to 
detect or estimate vitamin D This chapter would 
perhaps be improved by including a fuller account 
of the radiographic studj of rickets in rats since 
this method has appreciable advantages over the 
line test when used for quantitative estimations 
There follow chapters on the complex problems of 
calcium and phosphorus metabolism on teeth and 
vitamin D and on irradiated focxls and trgosterol 
There is also a section deseiibing some of the 
physical aspects of ultra \ lolc t radiation with a 
well balancra summary cf the advantages and 
limitations of ultra violet transmitting glasses 
intcndcxi for the windows of buildings A fuithcr 
section on the results of actinothcrdpv is less satis 
factory possibly because of the great difficulty of 
jwtly appraising these results at the present time 
Kach chapter concludes with a bibliograpl y of the 
more important {tapers concerncl which adels 
greatly to its value 

The book can be recommended not only to medical 
men and others interested in nutntien but also 
to research workers who may need a summary of 
branches of work allied to their own sitecial subjects 
R B B 


(1) Atr Defence By Major Gen h B Ashmore 
Pp viu + 179 (London New \ork and Toronto 
Longmans Green and ( o Ltd 1929 ) Bs (kf 
net 

(2) La Jalte et la guerre de 1914 1919 Par A 
Rodiet et Prof A hribourg Blanc Pp iii + 
194 + 10 planches (Paris he^hx Alcan 19J0 ) 
30 francs 


These two books may be mcluded in one notice 
for they both deal with the War though from 
entirely different points of view (general ^hmore 
who was placed in command of the London Air 
Defences m 1917 succeeded m organising a very 
tclhiig defence following upon the previous feeble 
results recorded a^mst German raids particularly 
as regards aoroplants He develops ^ subject 
herein as lucidly as he developed the defences and 
higher praise it is impossible to bestow His 
concluding remark is worthy of note If we 
maintam an efficient air defence we may never 
be attacked 

The other book detads the effect of the War m 
producing or intensifying mental ahenation m 
fVenoh subjects and deals with 220 oases out of a 
total approximatmg 26 000 Investigation bus 
gested that the syndrome known as shell sho^ 
was not to be regarded as a special form of mental 
disease but merely as the determimng factor m a j 
mneral condition of mental obhquity Further, 
a 18 remarked that psychoses associated with or 
succeeding infectious diseases would doubtless j 
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have been very numerous had it not been for the 
prophylactic measures taken at the commencement 
of the War There are intensely mteresting notes 
upon mahngeiing and altogether this is a \cry 
valuable compilation P L M 

Diet and t ffletency a / 1 ? e year Controlled Expert 
ment on Man By Harold H G Hoick (The 
University of ( hicago Monographs in Medicme ) 
Pp 1X4 72 (Chicago University of Chicago 
l4e88 I ondon C ambndge University Press 
1929) 4^1 6/ net 

Thf puriiosi of this (xixriment earned out on a 
smgle individual was to determme tht tffeet upon 
mental and physical processes of a fairly strict 
adht rence to the pnnciplcs of nutrition laid down 
by hlitchcr These pnncipks may be stated thus 
(1) hat only when actually hungry (2) stop when 
satisfied (3) chow the ftxxl espceially well (4) if 
available try to secure sny foexl for which thcro 
seems to be a eravmg and c mit those to which there 
may be antagonism Of the five years of the 
experiment only about 18 months were taken up 
by the expeiiment proper the rcinaiiider being 
pit and post penods Very full records were kept 
throughout 

The results may be stated quite biiefly the 
eating time per 1000 eal was doubled and the food 
intake was at a minimum although its peicentage 
composition of prote in fat and carbohydrate was 
almost unchangeel as compared with the control 
penods Muscular endurance typewriting ac 
curacy and basal metabolism were reduced but 
there was no change in blexxl pressure pulse rate 
temperature sleeping time mental multiplication 
and typewriting spee d efficiency in solv mg c hess 
problems was improved Ihe body weight was 
reduceHl to the accepted standard for the subject s 
height and age The general conclusion appears to 
be that reduction in foexl intake m a somewhat 
overweight subject does not always lead to im 
provement in mental and physical well being and 
that the minimum mtako compatible with mam 
tenance of weight at an accepts standard level 
may not be the optimum m all cases 

Alptne t lowers the Most Common Alptne Plants 
Swttzerland Audrya and Havana By Dr 
Gustav Hcgi Authorised translation by Wmi 
frod M Deans Pp xiii + 74 + 38 plates (Lon 
don Glasgow and Bombay Blackic and Son 
Ltd 1930 ) 7« 6d net 

Miss Deans has prepared an excellent translation 
of Dr Hems handy httle book Alpenflora , 
which should be very useful to visitors to the Alps 
who may wish to identify the flowers they come 
across m their rambles on the mountains All the 
plants described are illustrated and the coloured 
plates are on the whole quite good and allow the 
plants to be determined with ease The botanist 
may bo somewhat disappomted smee so many of 
the plants he would come across are not referred 
to m the book but for him the larger works on the 
Alpme flora are available The general flower 
loving pubhe should welcome the brok 
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Letters to the Editor. 

[Tht Editor does not hold htmself responsible for 
opinions expressid by hts correspondents Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for this 
or any other part of Natirk No notice m taken 
of anonymous communications ] 

Space and Matter 

REr)<&KiNr t) Nati HK of lime 14 unit to the 
mtereflting i e«uni S on i>ago 897 of Prof I matem s 
Nottingham lecture I note tliat he virtually ogreeH 
with me in ( laiming matter us passive anil u))uce au 
active Matter IS that whioti IS acted upon space is 
that whii h acts Matter is mnrt sj ai e is energetic 
Matter does nothing though it selves to display the 
energy of whu h space is full it merely huiIh placidly 
along the path of leant rohiatance like a wtiaw in a 
atream or a leaf in the wind 

It used to he thought that |>otcntial or static 
energy existed in the ether while loconiotisi energy 
waa (oaaesaed Iv matter but we now kniw that 
momc ntiiin is electromagnetic an 1 ai i iinlingly exists 
in the spncxi arc iinil the luiit of matter which <lis| lays 
it So strictly stieaking all energy lielongs to space 
matter only affoHs a means of detecting and iiaing it 
Ihere is no objection to an mort thing being able 
to roc one and tianamit energy and yet when we say 
that matter is a fi rm of energy ecjual to mc‘ it is 
clear from the occurrence of c that himi o must really 
lie res|H>nsihlc for tin eiieigy So also for the increase 
of energy due to motion which la resjiorisible foi the 
kind of relatiie kinetie oneigi fainiliai tc engineera 
c IS involve 1 in that teio her Jmt* c*dm As foi 
the irregular oi statistical energy that we c all heat and 
usually consider motonal the hea me ti in of paiticles 
IS iiartly visible in the Brownian movement which as 
temjieratiire nses must glow in intensity Whatever 
IS true about the locomotion of partie los is true also 
of this irregular motion 

We know that the moss of an electron is ae counted 
foi by the energy of its electrostatic field So mattei 
strictly sjioaking has no active properties at all 
When wc say that matter is a firm of energy wo mean 
that its existence is the sign oi symbol if oertain 
kinds of energy in space and affords a p ssible means 
of getting at it (it w iiihl bt peilaiitic and incon 
veiuent to be perpetually rcinomboring this so we 
may still attnbiite inomnntiim and kinetic energy and 
heat energy to matter ) 

Ihia applies to all matter There is no discrimina 
tion betwoon the so called animated varietv and anv 
other Hence the task of the biologist or the be 
haviouriBt to explain vital activity m terms of matter 
must he futile Lvery part of every body must be 
controlled guideil activateil by something m space 
When an organism mterferee with or in the course of 
Nature it does so because it is actuated by something 
outeide Itself something familiar m its effects and 
usually called Life but not yet discovered or formu 
lated m pniper terms 

Although matter has no energy and never does 
anything yet it is to us the conspicuous thmg because 
our nerves which are thcnnselves matenal, respond 
to the perturbations of space thereby stunulatmg 
our sense organs and giving us mfonnation about 
those perturbations Matter is one of the perturbs 
tions, but it 18 entirely inert Space is the pnmaiy 
and active thing 

Space with physical properties is usually called ether 
but what those properties m themselves are, is the prob 
lem before us -a problem which must have deep seated 
philosophioal oonsequenoes Oi.TyieR Ixidoe 

Normaaton House, Lake, Salisbury, Tune 20** 
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Absorption of Sound at Oblique Incidence 

In the U 8 Bureau of Standards Journal of Research 
for lebiuary 11)30 pp 280 206 there appears a de 
Bcnption of spiiaratuH employed by P R Heyl 
V I f hnsler and W h bnydei for the investigation 
of the absoiption of sound dt obhque mcideuce A 
plate of the material to bo tented wan placed at a flat 
elbow joining two c ylinilncal pipes m the way shown 
diagrammatically in the aocomiienymg sketch (f ig 1 ) 
The results obtained were compaieil with icrtaiii 
calculations made by me relatmg to the reflection of 
plane waves of sound from a flat surface 

Ihe thet ry undni lying the method appears to bo 
that plane wa\ es travelling down the pqie A will be 
reflected from the plate of mateiial under test and 
will pass into B in accordance with the laws of rei ti 
Imoar propagation as lommonly employed in opticrs 
when the dimensinna of the leflecting surface arc 
large compared with the wa\ e length In the ox{ eri 
memts at the Ruicau of Stamlaids however the 
diametf r of the pipes which convey the sound to and 
from the test { late was only a fraction of the wave 



length of the sound employed and an ass imption of 
rootilmear iiropagation at the elbow seems scarcely 
to be justified Part of the energy of a plane wave 
travelling along A will iMws into U by diffraction and 
also Miy sound roflcctecl from the tost plate will spread 
partly into A and partly mto B Sor these reasons 
I am incimod to think that very little value can be 
attached to the coefiicients of aDMirjition at oblique 
incidence which are given in tlie paper referred to 
At any rate they are ceitainly not the coeffle icnts for 
plane waves at oblique ini idence 

One of the substances tested at the Bureau of 
Standards was akoustohth an acoustic tile similar 
to certain acoustic plasters concerning which I have 
made theoretical deductions leading to the conclusion 
that the coefficient of absorption for plane waves at 
oblique incidence would except near grazing incidence 
be greater than at normal incidence {Proe Roy Soc 
A, 115, pp 417 419 1927) Hey) Oinsler and 

Snyder found with their apparatus that the absorpticm 
of akoustohth (at 612 and 1024 cycle/sec, ) was 1 m at 
46° and 60° than at normal incidence, and less at 46° 
than at 60 To explam the discrepancy betwreen 
their observations and the theoretical ocmclusions, 
they invoke the aid of a thin layer of air close to 
the absorbing surface where the diflercmtial 
equation for sound motion in air IS not valid (loc cit 
p 200) In this laver they imagme there IS a rotational 
motion of the air particles, and conclude that it is 
unsafe to apply to such a region mathematical analysis 
mvolving tne assumption of the existence of a velocity 
potentutl Theoretical conclusions based on such 
reasonuig are invalid (p 296) There appears to be 
no evidanoe that this layer exists (or that, even if it 
exists. It exerts any perceptible effect on sound 
absorption) apart from the discrepancy referred to 
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above, and thu ooukl eqtiallpr wall be explained by 
the falsity of the amumption that the observed 
ooeffUuents are Uiose for plane waves at oblique 
inoideooe 

In the theory which I have attempted to develop 
of the absorption of sound at oblique inoidenoe by 
substances such as akoustohth, it la assumed that 
air IS forced mto and out of the pores by the pressure 
variations at the reflecting surface, and that this m 
and out motion is accompamed by the degradation 
of sound ener^ mto heat I beheve that this degrada- 
tion takes plaoe inside the pores and is due to the 
working of viscous forces, but it may be remarked 
that this view is not shared by Heyf. Chnsler. and 
Snyder, who think that there may be degradation 
due to VISCOUS forces just outside the reflet ting surface 
Thus they say (p 2M) that even with glass which 
has no Hensible mres, there is an appreciable amount 
of absorption of sound which must arise from friction 
of some kind, probably of a slidmg nature It 
would be mteresting to know the reason for aupposmg 
tliat the absorption (that is, loss at reflection) must 
necessarily be due to friction The fact is that there 
IS a loss of energy at reflection amounting to some 
2 or 3 per cent, and I suggest that this could be 
accounted for by the transmiMsion of sound into and 
through the glass test plate 

In the theory of sound absorption at oblique 
incidence it is assumed that the mass flow of air 
into the pores {dm/dt) per unit area of reflecting 
surface is connected with the pressure vanation (p) 
at the reflectmg surface by the ecpiation dm/dt lip, 
where (1 is a complex quantity (the acoustical ad 
mittanoe per unit area) which is constant for a given 
surface and wave length of sound The incident and 
reflected waves were, for convenience, represented 
by velocity potentials, but the motions inside the 
pores were not token mto consideration The quantity 
n can be measured with the usual type of stationary 
wave apparatus, and the absorption at any angle of 
mcidenoe could then be calculatod by means of a 
formula given in the iiaper quoted above The 
mechanism by which the loss of energy from the 
incident wave oci urs (ajiait from the fact that it is 
associated with the motion of the air mto and out of 
thepores) need not be known 
The late Lord Rayleigh, m his paper on ‘The 
Resonant Reflexion of Sound from a Perforated Wail ’ 
(“Sei Papers", 6 , p 662) used potentials to represent 
the incident and iweeted waves and also the wave 
transmitted mto the pores, this lost potential being 
chosen so as to represent the dissipation of energy by 
viscosity m the pores I see no objection to such a 
treatment, and there seems to be no reason for doubting 
the liberal truth of the formiibe which he obtamed 
for (be reflection of sound waves at oblique moid 
enee 

In their “ Discussion of Results , Heyl, Chnsler, 
and Snyder advance theoretical reasons (p 294) for 
supposing that the coefficient of absorption will 
“ dunmiM steadily with moreoemg obliqmty of 
mcidenoe They begin with a statement that 
“ a sound wave u not a convection current " No 
one 18 likely to quarrel with this premise, but I have 

S mte unable to follow their subsequent Ime of 
it It IS considered that the amount of absorp 
closely connected with the ‘ average pressora ’ 
over the reflecting surface Except for the second 
order ‘radiation pressure , I should have thought 
that the average pressure over a r^ectmg surface 
would be atmoepheno pressure no matter what might 
be the ong^ of mcideiioe Certainly this would be so 
In the COM of plane progressive waves reflected from 
aflatsurfsee 
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The mterest attaohmg to the determination of the 
coefficient of abMiption for plane waves at obhque 
mcidenoe is partly due to (he fact that if the ooeffloient 
for some material wore known for all angles of m- 
ctdence, an experimental test could bo mode of the 
theory of reverberation In this theory, which was 
developed by W C Sabme to account for bis ex- 
perimentally established laws of reverberation, recti 
linear propagation of sound is assumed, and, if the 
theory is true, it is possible to calculate the ooeffloient 
of sound absorption, as it would bo measured m a 
reverberation expeninent, from the values of the 
coefficient at oblique mciilence The method of 
calculation is given m Phd Mag , 6, pp 489 497 , 
1928 The theory that absorption increases with 
angle of im idence does at least offer an explanation, 
on the basis of reverberation theory, of why the 
reverberation coefiicients of acoustic plasters, etc , 
are found to be greater than their i oeffioients at 
normal mcidenoe I cannot see any reason why, if, 
as Uey], thnsler, and bnyder suppom, the absorption 
dotreasee with angle of mcidonce, the absorption m 
leverberation should bo greater than when the waves 
are incident normally I sliould have expected exactly 
the opposite 

One of the conclusions reached at the Bureau of 
Standards is that in the practical measurement of 
absorjition coefllcionts the reverberation method 
should be the only one trusted for absolute values of 
the coefficient It would be of mterest to know 
what IS meant by the absolute value of the co 
efficient and how it differs from anv other value 
ihe method adopted must surely deiiend on the 
cjuantity it is desired to measure Coefficients at 
normal incidence can best be determined with 
stationary wave apparatus, while reverberation co 
efficients are at present most smtably foimd by 
reverberation exjionments It is, however, at least 
possible and even probable, that reverberation 
coefficients could be calculated from observations 
made with stationary wave apparatus 

E T Pabis 

Shortlands, Kent, 

May 20 


Origin of Asymmetry In Gastropoda 
In his review of Dr de Beer’s Embryology and 
Evolution (Juno 14, p 883), Prof MacBncle appeals 
to readeis of Natubb to decide between two theories 
of the origin of aqmimotry m Gastropods He sup 
ports the opinion that the weight of the shell stretchra 
one side of the animal and crushed the other, thus 
imtiatmg an mequahty of growth On the alternative 
view ‘ a sudden and miraculous mutation ’’ twis^ 
the visceral hump and shell through 180® 

Now the first theo^ postulates the transmission to 
the ofbpnng of the effects of miury, to wit, atretchmg 
and crushing Whatever may be the case witb o^er 
acejmred chsmeters, attempts to prove the inhentanoe 
of the effects of mechanical mjury have been conspicu- 
ously unsuccessful On the other hand, ‘‘miiaou 
ious mutations ’ resulting m asymmetiy of sym- 
metnoal animals have been reported Thus Bridges 
and Morgan ' desenbe a mutant form of Droaopkda 
mekmogasttr m which the abdomen is rototed to the 
left through 60® to 90® This type has a poor viabihty, 
and cannot mate, hence the mutation is disadvan- 
tageous to Droaophtta If it were advantageous it 
would be perpetuated by natural selection 

While I see no reason to adopt either of these 
theories, which are not mutually exclusive, as to an 
event which took place m pro Cambrian time% 1 And 
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the aeoond more attractive because, unlike the first, 
it 18 based on analogy with facts which have actually 
been obswved 

J B 8 Haldane 
John Innee Horticultural Institution, 

Merton Park, London, S W 19, 

June 17 

‘ BridgM and Moitan CannvM /»•( AiS 327 


In the alnive letter, Mr Haldane misinterprets the 
theory of the ongin of Gastropoda as a consequence 
of the sannng of the visceral hump to one side The 
sagging ol the visceral hump no more ‘ injured ’ the 
ancestral mollusc than does the weight of her pro 
tuberant abdomen a pregnant woman It con 
tinuallv stimulated the sKin of one side stretching 
it, and what was transmitted to posterity was not 
the passive stretchmg but the altered habU of grouth 
called forth m response to it That such altered habits 
of grow th do become hereditary has boon proved by 
evorj relevant eYjMnment on the subject As I have 
said elsewhere, I^ibram enumerate at least six 
examples of this I have just returned from a northern 
university where pioneenng geiietical rest arch is gomg 
on I think it piobable that m the near future 
Pi£ibiam s six examples will become at least ten 
Mr Haldane instances a Droaophiln with distorted 
abdomen as givmg an example of the sudden miracii 
lous mutation which Do Beer postulated as the origin 
of the (jtastropoda He admits that this milividtial 
was HO enfeebled that it would not mate much less 
give rise to offspring Ho overlooks the fat t that the 
a ant of viability of the mutants of Drotophila w 
m direct iirojxirtion to their divergence from the 
ty()e , and the idea that an enfeebled mutant would 
ois preserved by natural selection when all its 
normal bilaterally Hymmotneal fellows perished is one 
that cannot bo ontertamed No competent systems 
tist, mlseontologist, or embryologist would agree with 
Hr Haldane, and it is these people who haye the final 
word on the causes and course of evolution 

E W MaoBride 

Royal College of bcienoe, 
iiwuth Kensington, 8 W 7, 

June 23 


The Position of Fundamental Researcta. 

In the interostmg leading article in Nature of 
May 31, a lament is sounded that pure research of the 
kind fostered m collet and universities is no longer 
able to attract the oest of the younger scientifio 
students The cause is attributed to the relatively 
poor salanee which colleges can offer , and this opmion 
IS substantiated by comparison between the financial 
rewards of commerce and industiy on one hand, and 
of the teaching and research iirofeesion on the other 

Although laok of money may bo a powerful con 
tnbutory reason, it would seem that the reed cause of 
t^shortage hes deeper Surely pure research is done 
best by persona who are inspi^ m then- work, and 
sup^rted beet by institutions to whom their work is 

llie universities fostered research because teachers 
coul d not, m general, remam m the forrfront of their 
respective fields unless they were creating as weU as 
retiulmg knowledge It was recognised that research 
was neoesury to inspire teaching , and later the 
interesting bslisf bsoaine ofunmon uiat teaching, with 
Its oontmoal summarising of existing knowle^^ its 
ragular routine, and the stimulus d: irksome dutiea 
and of question and of answer, was equally aeceaiary 
to fertilise teeeaieh That was when the prsflonder 
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ance of scientific knowledge was situated withm the 
umversity campus 

At the present time much of soiontiho learmng is 
housed withm the walls of industry, and it is to 
industry tliat even your pure scientist looks for the 
greatent inspiration Industry in Amenca has known 
for years that works laboratories stocked with tech 
nicians, inventors, and trouble tracers soon become 
sterile unless pure research, with its right to publish 
and its consequent prestige to the mdmdual is care 
fully fostered This does not mean necessarily that a 
few privileged persons are permittcxl to pioneer 
scientifically in a building where others are kept 
strictly to the kind of work bearing immecbate profit 
It means often that those who have the mental equip 
ment use part of their time on industrial problems, 
])art m pursuit of their scientific hobby — pure re 
search One has only to cite Langmuir s work on 
adsorption, Shepiiards discovcnos in photomaphio 
sensitivity, or tne scientifio publications of the wll 
Telephone Laboratonee, to sec how amazingly industry 
hue stimulated scientific minds m the pursuit of 
knowlcxlge for its own sake 

The old academic foelmg that there was something 
vaguely discreditable m a discovery which < ould be 
put to practical use is jiassing Those who love know 
ledge for its own sake now often have the double satis 
faction of securing an advance of understambng, and 
at the same tune seeing this advance aiihng the manu 
facture of some product in enormous quantities 

1 he tragedy, one feels, is not that the colleges can no 
longer attract young men for research but that they 
cannot provide the whole environment of research, 
leisure, and remuneration ahich is necessary to secure 
the beet men to tram those other keen young scientista 
who will later hnd their opportunity in the industrial 
research laboratories K Hickman 

Eastman Kodak Company, 

Research Laboratonos, 

Rochester, N Y 


In recent years various observers have mvestigated 
the formation of active hydrogen in discharge tubes 
at pressures ranging from two crontimetres to atmo- 
spheric The evidence has been both positive and 
nMptive 

In the formation of atomic hydrogen by R W 
Wood B method, it is considered that the water vapour 
poisons the glass walls and prevents the reversion to 
molecular hydrogen Lewis (Jour Am Chem Soc ,61, 
664, 1929) in a stuily of the influence of surface 
upon the after g^ow in nitrogen, found that water 
vapour or jiaraffln poisoned tho walls of the glass bulb 
to Buoh an extent that the life period of the glow was 
doubled or tripled 

A study has been made of the influence of surface 
upon the formation of tnatomic hydrogen based upon 
Wood’s theory We have repeat^ the work of Urey 
end Smallwood {Jour Am Cfkem Soo , 60, 620 , 1928) 
dealing with corona and vacuum tube disdiargee Wa 
find that their results are correct under their expert* 
mental conditions No appreciable activation of 
hydrogen is observed However, when we introduced 
a trace of oxygpn before the gas mixture reached the 
diaohaiOT tube, the results were positive as shown by 
the lead sulffiiide formed on the lead acetate paper 

To test WcknI'b theoiy still further, we poisoned the 
walls of the discharge tube with stecMio acid and 
omitted Gie oxygen from the stream of pure hydrogen 
The results were agam positive, showing that hydr^m 
IS activated m discharge tubes above 2 cm pressure 
During the latter port of this worir, fresh plastio 
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aulphur mu used in plaoe of flowers of sulphur. The 
floors of sulphur were treated to remove volatile 
sulphides. A large number of blanks were run 
wherever there was any doubt existing about results 
being influenced by sulphur bln-wn back into the dis- 
ohaim tube. We found tubes easily contaminated 
until we used plastic sulphur. 

During the course of this worit a pa])er by Warten- 
beig and Shultz was ]>ublislied (Znt, Phyaxk. Chrm., 
6, 261 : 1930) showing that orthophosiihoric or meta- 
phosphorio acid may bo uswl successfully to poison 
the walls of a Wood’s dischaige tube in the pnsluotion 
of atomic hydrogen 

Our expenraental evidence further supjioits R. W 
Wood’s theory, and offers an explanation of the 
discrepancies existing regarding tho jimduction of 
tnatomic hydrogen in discharge tulxis 

We can duplicate the woik of Urey and Small- 
wood if we remove the oxygen from the gas stream. 
If we introduce a trace of oxygen we check tho results 
of Wendt and Laiidauer (/our. Am Chtm. Soc., 42, 
930; 1920. fbtd . 44 , 610; 1022). 

We wish to express our api>re<‘iation to the Canadian 
National Reseatch Council for aid during tho course 
of this work J. L. Rinokb. 

E. A F1I.BY. 

A. C. Gbubu. 

Umversity of daskatcliewon. 


Pleochrolsm and Crystal Structure. 

In a very important paper (Phil. Mag , vol 33, 
p. 621 ; 1917), Silberstem developed a theoiv of mole- 
cular refraotivity based on the idea that tho electric 
doublets induced by the field of the light wave m the 
atoms oomtiosmg the molecule influence each other, 
the result of such atomic interaction largely deiiend- 
ing on their relative distances an<l the goometnc form 
of tho molecule. One important consequence of 
Silbemtein’a theory, namely, that gaseous molecules 
should in general be optically anisotropic, is supt>ortod 
by observation, and bos been worked out ui detail by 
Bamonathan, Havelock, and others ; it also forms 
tho basis of W. L. llragg’s well-known and successful 
attempt to compute theoretically the birefringence 
of the solid carbonates euid nitratw from their knomi 
ci^tal structure. 

In the jiresent note we desire to direct attention 
to another important conseiiuence of iSilborstom's 
theory, namely, that atomic interaction induces 
pleoehioism in ions or molecules ; such pleochroism 
would become accessible to observation when they 
are regularly oriented os m a crystal. In a recent 
paper (/nd. Jour. Phya., vol. 4, p. 1 ; 1929), Sir V V. 
Riunan and 8. Bhagavantom have indeed suggested 
that the colour and pleochroism of solid organic 
compounds arise in this way. Wo have mode some 
observations on the absorption of polartaed uUra- 
violet light m crystals of sodium and potassium 
nitrates which ap{>ear to be very signiflcMit m this 
connexion. 


band. It is also found tliat while the refractive index 
of the ordinary ray shows a rapid mcrease even In 
the visible region with diminishmg wave-l«igth, the 
oorroHjionding increase in that of the extraordinary 
ray is much slower. These observations taken to- 
gether with W. L Bragg’s work on the birefringence 
of the nitrates apixsar to indicate that the basic ideas 
of Silberetein’s theory are substantially valid. 

K. H Kbihhnan. 

A. C Dasouita. 

Physics Laboratory, 

Dacca University, 

Dacca, May 19. 


Sense of Smell of Longicom Beetles. 

In the notice of Ivar TrogAidh’s pa|)er on the pine- 
sawyer iiost in Sweilen, wluch apiieareil in Natubb 
of Apid 6, page 646, doubt is expressed thot longi- 
com beetles are attracted by moans of their sense of 
smell “ to trees in the condition they require for 
ovi|X)8ition ”. The writer of the notice cites an 
opinion held some twenty yeais ago that tho Indian 
sal hesrtwooil borer, Hoploeeramhyx apintcomxa, dis- 
covers newly felled trees by an unerring ‘ instinct ’ 
(“ Indian Forest Insects ”, ]i. 32.7) 

Recent field-work on the biology of Hoploeeramhyx 
Riipiiorts the contention of TragAnlh, for the booties 
(oi Doth sexes) roac>t iiiimeiliately to tho smell of a 
newly felled Shorea robuata, and in jiarticular to that 
of the sap freshly liberated by the act of foiling. If 
beetles hapiien to be near at hand, they disi’over the 
tree in the course of a few minutes. By cutting 
isolated sal trees m o]')en country, it is jxMsible to 
attract beetles in less than an hour from forest at a 
distance of at least half a mile I have observed that 
tho beetles approach upwind, flying low, and m a 
remarkably straight course towaids their objective ; 
with an appreciable breeze no beetles apiieared from 
tho forest to the wmdwartl. Arrived at the tree they 
drink the sap As this hjiccios m on the wing dunng 
the monsoon season, they are not attracted to the 
tree for tho sake of water only. 

In the course of a day or two the attraction of the 
felled tree diminishes considerably and the booties 
disjierso , but by lugging the tree or by strippuig oil 
tho bark, or by otherwise exjiosmg fresher sap, tho 
attractiveness of the free can 1» reneweil for a 
further short jienod, and now beetles appear. 

This pnnoiple has been useil in tho control ojiora- 
tioiis against tho sal heartwood borer during the 
iwont sonous epidemic in t'entral India ; by moans 
of trap-trees felled at appiopnate perils and in- 
spected systematically, millions of beetles have been 
collected and destroyed. 

C. F. C. Beeson. 

Forest Research Institute, 

Dehra Dun, India, May 20. 


Kekule and Kolbe. 


It 18 known from the X-ray evidence that the NO. 
ions form a plane structure normal to the trigonal 
axis m sodium mtrato and to the jiseudo-hexi^nal 
axis (' e ’ axis) in potassium nitrate. We have found 
that the selective absorption at about 3000 A. 
which appears in aqueous solutions of the nitrates 
manifests itself in the solid crystals only when the 
vibrations are in the plane of the NO, ions ; vibra- 
tions of this frequency perpendicular to the plane of 
the NO( ions are freely transmitted by the crystals. 
Further, beyond about 2600 A. begins another 
region of strang absorption in the ciystals which is 
polarised m the same direction as the 3000 A. 

No. 8166, Vol. 126] 


I tVBiTE Kekule without an accent, as ho was a 
descendant of old Bohemian nobles, the Kekule de 
Stradonicc, whoso ancestois, being Bohemian brotliers, 
hail to emigrate after the battle of the White Mountain 
(1620) : it 18 he whom we thank for the reform of 
organic chemistry. As a man of Slavonic origin 
Kekule was a ‘ romanticist ’ and arrived at his doctime 
of the chemical structure more by genial intuition 
than by exjicnmental investigation (see Brauner* 
•• Collection " II., 226). On the other hand, I agree 
with my old friend. Prof. Armstrong, who said in his 
excellent review (Natubk, May 31, 1930, pp. 807-810) 
that the r61e played by Kolbe in our science is often 
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insuffloiently appreciated. This ih probably due to 
the cirounutanoe that not all teachers of chemistry 
stick to the principle that special lectures on the 
evolution of chenuoal theories ought to be given to 
advanced students, as I did for many years. Kolbe 
was the typo of a ‘ elassicigt ’ of German origin. His 
work was done under the influence of his great teacher, 
Bunsen, another ‘ classioiat ’ . I wish only to direct at- 
tention to the constitution of carbonic acid, ^iOiq^q. 
and its donvatives, which, though written in Gmolin’s 
equivalents, was, according to my modest opinion, 
the first correct structural formula aud in which the 
carbon atom C,, translateil into our modem views, 
appears as tefmtwZmt. For the same rea-wn it follows 
from his formula of sulphuric acid, 

It IB a structural formula containing htxavalent 
Hu1i>hiir. Both geniuses retain their value. 

Buhusi.av Bbaiimkr. 

Bohemian Acailemy. Prague, 

June 8. 


Flint Implements of Lower Patssolithlc Age from 
Yorkshire. 

In Natukk of June 7 appears a letter fnim Mr. .1. 
P. T BurchoU stating that Mr. Dewey and myself 
have made an oflieial examination for the Geological 
Survey of the sites in Yorkshire Irora which Mr 
Burchell has nbtauied unploments. 11 is letter gives 
the impression that wo arc substantially in agreement 
with him on the claims mode m Natttrk of Feh. 15, 
whore the implements are said to be from “ the base 
of the Uppermost Boulder Clay ot the area ” ; whereas 
Mr. Burchell is fully aware that both Mr. Dowoy and I 
diiny that the deposit is a Boulder Claj 

As several Yorkshire geologists have expressed their 
surprise at the views which Mr, Burchell’s letter has 
led them to attribute to mo, I wish to state that in 
my opinion the dojiosit containing worked flints, 
though it may belong to the latest stage of the Plemto- 
cone, IS of much later date than the latest Boulder 
Clay. Reasons for this opmiun will bo given m the de- 
tailed ro|>ort shortly to be issued I am content, as a 
geologist, to leave the cultural stage of the flints to 
be settled by the archioologmts ; if there should bo 
general agreement that they are Palaeolithic I can 
a(‘cept the overlying deposit as latest Pleistocene ; 
but T om equally ready to accept it as Recent or 
Holocene, if the ilmts are Neolithic or lator. 1 also 
consider that the flake mentioned in the last para- 
graph of Mr. Burohell’s letter as having been found 
at Ouretwick m my company may " from its strati- 
graphioal position ” be much “ later in date than the 
Farly Mousterian porioil ”. 

C. N, Bromkhbad. 

Geological Survey Offloo, 

York, June IB. 


Spectrum of Inert Gases in their Second Stage 
of Ionisation. 

Aboon, krypton, and xonon when they ore excited 
to their second staj^ of ionisation give rise to spectra 
which should theorotically come under quintet and 
triplet mtems. The position of different transitions 
can ^thout difQoulty be predicted with the help of 
the ‘irregular doublet’ law and the ‘ borisontal oom- 
wrison’ law (Ini. J. Phy., vol. 3, part 1; 1928). 
Thus, with the knowledge of the nature and the 
position of the spectra wo could identify oertain'lines 
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and finally classified lines arising from the transitions 
below; 


t 

t 

Oi 


Oj 

t 

Qi 


The following chart shows the details : 


F,‘P, 
K ‘S, F »P, 
F,‘P,-<- Z.W, 


2BB64-6 
30424 2 
3305H3 
41248-4 


25470-8 
26437-5 
34303 1 
30788 0 


For krypton. Prof. Acharya identified the line 
30800-0 as due to the transition (O, -< — O,), 

(NATuni:, Fob. 16, 1920) ; but fiom the connideratioa 
of the difleiences P, - Pj sml P, - P,, an well as from 
the mtennity, we see that the probabihty of the lino 
30858 8 IS greater for tho transicion than that pre- 
viously identiflod by Mr Acharya. Tho differences 
P, - Pi and P, - P, are 162 and 273 respectively. 

S. C. Dkb, 

A, K. Durr. 

Physical Laboratory, 

University of Allahabad, 

May 2. 


Band Systems Associated with Selenium. 

A LABOR number of heads in tho band spectrum 
attributed to selenium have been carefully ineasurod 
by Mowrschmitt ‘ A number of those con bo identi- 
fied with heads m tho absorption and fluorescence 
spectra analysed by Runon.* These form a swtem 
which I have oallod the o system. Nearly all the 
remaining heads fall into two other singlet systems, tho 
g system, consisting of a number of very diffuse bands 
in the blue, and the y system, consisting of a large 
number of bands in the green and yellow. The heads 
of tho three systems can be represented by the fullow- 
iiig formuioi 
a system — 

p -27371 +t264 7(»'+i) -2 42(»' l 4)«] 

- [387 8(p' + J) - 0 63(p' + J)«] 

p sj^tem — 

p 21946 +[431 l(p'+i) -0 83(P' t-J)*] 

-[373 5(p' + i) +0 00(p' + |)*] 

7 system — 

P - 1 8342 + [336 3(p' + *) - 0 1 9(p' i i)*] 

-t386 5(p'+i) -0 69(p'+i)«] 
It 18 probable that the a and y systems have the 
same final level. It docs not seem possiblo to come 
to any definite oonolusiun wliothor this is also the 
final level of tho p system, as the ineasuiements are 
protobly not very accurate, owuig to the extremely 
diffuse nature of tho bands. 

Work on the fine struotiiro which is at present m 
progrcHs indicates that the a system u duo to a 
— >-*£ transition. 

It is hoped to publish full details m the autumn. 

Thouas £. Nbvin. 
Imperial College of Science and 
Technology, 

South Kensington, S.W.7. 


' HMsenohmltt- X< teiu ’PMovnpktt, vol. S 
• Bomd: X<«f /. P*v., vol 4S, p «£^ iWiT. 


r. 24»47S: 1907. 
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History of Research in Cosmic Rays • 

By Dr Robkrt A Milukas 

Norman Bridge Laboratory of Phyaics Cahfoinia Inbtitutc of Technology Pasadtna 


I N general discussions of pnonty save perhaps 
m the hands of the historian of science seem 
to me to serve no useful purpose since they repre 
sent m the mam the ex j^rle statemi nts of persons 
who are not m position to form scientific objective 
j udgments The task properly belongs to posterity 
The real sciontifie norker whose primary interest 
18 in the prog] ess of science can scarcely take the 
tune to enter mto these dihcussions even when he 
himself IB badly misrepresented for the time being 
In any case he may usually count on the facts 
ultimately coming to hght 
In order howeyer that the uninformoel public 
may not be too lung misled by the quite unusual 
number of incorrect statements and imphcations 
that have been made m recent discussions in both 
the popular and the seientific press upon the sub 
jeot of cosmic rays (and I have never directly or 
indirectly by implication or suggestion used or 
authons^ any other name and 1 know of no other 
designation which is as appropnate) 1 am now 
issuing at the urgent request espeeially of some 
of my German fiitnds this single statement partly 
to dimt attention to some f^ts quite generally 
overlooked and partly for the sake <if requesting 
anyone who is interested in forming an unbiased 

i udgment to read for himself first the articles that 
have wntton either alone or m collaboration 
rather than to depend for his impressions upon 
reviews or newspauer headlines of any sort J or 
these latter whetW unduly favourable or un 
favourable (and both sorts have appeared) I 
obviously have no sort of responsibihty and I can 
not possibly find the time to correct all the erro 
ncHius statements that appear 

My own articles on the other hand and those 
published in eollaboration with others (and the 
chief ones here involvcel and for which 1 have any 
responsibihty arc those repnsented by the sub 
joined refircnces (1 9) have been written with the 
most careful effort to givi the coirect histonial 
perspective to the held as it existed at the time our 
own results reported in these artieks were obtained 
m so far as the brevity necessitated by the nature 
of the articles permitt^ and my attention has not 
yet been directed to any erroneous statement 
implication or oversight m our presentation of the 
essential historj of the subject Indeed before 
these particular articles were submitted for pubh 
cation they were read and approved (as my more 
important papers usually have been) by three of 
the best miormed physiciste of my acquaintance 
one of them an outstandmg European for the very 
purpose of getting the most trustworthy possible 
jud^ents as to essential correctness of statement 
and imphoation 

In spite of these precautions misunderstandings 
seem to have arisen and a spirit of unfnendlmess 
* TMi utlde te one of which I NBt a arrman tfamlation to the 
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and suspicion of motives to have been engendered 
which I can account for only upon the assumption 
that It 18 another unfortunate aftermath of the 
War This spint illustrated by the title /u 
Abwehr of an article found on p 706 of 

PiynJhilfirhe Ztilachnft 19 has led the authors to 
make altogether unjustified charges to which my 
German friends have urged me to make some reply 
so as to prevent m so far os it is still possible to do 
so th« further spread of misunderstandings I can 
do so in a brief article only by presenting again the 
most essential elements in this history and by 
nfcriuig for more complete bibhographies to such 
exe client treatments as are found for e xam^e in 
Meyer and Schwcidler s Raelioactivitat (Tcub 
ner 1927) f hapter vii pp 546 624 These authors 
show an aelmirable objectiveness in then presen 
tation and give quite as complete a biblu^aphy 
as could bo expected though the present article 
will pcrhajis add a few more to their list of refer 
ences useful for succeeding editors 
The most simificant contnbutions of ra> associ 
ates and myself to this whole field of cosmic rays 
have consisted (1) in obtauung expenmental 
ionisation depth curves that show that the cosmic 
rays have the structure of spectral bands of such 
frequencies or penetrating powers os to be inter 
prctablc if Einstein s equation and Aston s curve 
are correct not at all in terms of raeboaetive or 
dismtegratmg atomic pnieesses nor yet in terms 
of many milTion volt < lectromc impacts (up to 
400 000 000) as we had earlier thought likely but 
rather as we interpnt the evidence in teims of 
dehnite atom building processes (2) in obtaining 
expenmental ettdenee as to where these atom 
building prcKJcsses seem to be going on 

I have never even attempted in preceding 
articles to trace the on^ and history of the 
speculative idea of atom building m cosnuo pro 
cesses — a difficult matter sineo it has been well 
nigh universal property for more than twenty years 
but if it will assist the historian of this field I shall 
bo glad to recount here the history of my own 
knowledm of the subject 

So early as 1904 when I was engaged in a study 
of the ratio of the radieiactivity and uranium con 
tent of certam ores “ Prof h R Moulton came to 
mo at the University of Chicago with the statement 
that if the sun had been originally pure uramum 
it would not have been able to pour out so much 
energy as was demanded by what he regarded as 
trustworthy estimates of its minimum lifetime and 
that theiefore cosmogony demanded some thus 
far unknown source of stellar energy 
Now this source had in fact already been found, 
though I myself was not at that time wise enough 
to appreciate it for the interconvertibihty of mass 
and energy had m fact, been experimentally 
demonstrated for special cases by the Kaufmann 
experiments of 1901 and the facts of radiation 
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presaure, discovered a little earlier, were equally 
significant. Einstein a couple of years later 
set up this interconvertibility as a general conse- 
quence of the special theory of relativity,** and 
from that time forth it was available to every one 
who like Prof. Moulton was seeking a new source 
of energy for interpreting stellar lifetimes Cc*r- 
tainly within less than a decade from that time it 
had become the subject of common table talk 
about the University of Chicago. Eurther, so soon 
as in 1913-14 the Moseley nTations and the facts 
of isotopes bt'camo established, atom-building 
within the stars with the transformation into ratbant 
energy of the 0 0078 gm. which disappears for every 
gram-atom of hydrogen that goes over into helium, 
then thought bwause of alpha-ray phenomena to 
be the intermediary by which hydrogen is built 
into the structure of the heavier elements, became 
a universally rccognisnl source of stellar heat 
Harkins (Phxl. Mag. 80, 723, 191o) discussed at 
great length this loss of mass, or ‘ packing effect ', 
in atom-building 1 reviewed it m the first edition 
of my little book “ The Electron ”, p. 203, pub- 
lished in 1917 Its insufficiency to account for the 
whole of stellar energy was pointed out later In 
a letter to Natitbe (09, 445 , 1917) Eddington 
mentions the idea of the entire annihilation of 
matter by the falling together and the complete 
overlapping of the fields of positive and negative 
electrons anil asenbes the idea to Jeans (Nature, 
70, 101 : 1904) 

Thus, certainly so early as 1916 the idea of atom- 
building out of hydrogen as a source of stellar 
energy and, so early as 1917, the idea of atom anni- 
hilation as a more potent source of such energy, had 
found their way definitel.v into (he literature of 
physics and had presumably been current m 
physical laboratories other than that at Chicago 
from still earlier penotls, for they are both obvious 
deductions from the Einstem equation (1905) and 
the facts of isotopes (hydrogen having an atomic 
weight of 1 008 instead of 1). 

In our discussions at Chicago, W. D. MacMillan 
in particular always insisted on going one step 
farther and on abolishing the idea of the ' heat- 
death ’ by assuming that atom-building took place 
tn outer space through the condensation there of 
radiant energy into atoms He discussed this with 
me fully in 1916, and in July 1918 ** ho published 
these ideas in full. Any one interested m the his- 
tory of this subject should read his other articles,** 
for ho has been the chief advocate from the theo- 
retical side of the idea of the evolution of cosmical 
energy through atom-building processes. 

Those three ideas, then, (1 ) atom-building out of 
hy^ogen, (2) atom annihilation, and (3) the pom- 
bility of the condensation of the energy of radmtion 
into atoms, especially the first two, are the ideas 
which we have subjected to certain sorts of experi- 
mental tests in our oosnuo ray work. We nave 
herotofore not been concerned at all with assigning 
priorities as to their speculative inception, and have 
made no attempt to do so, since our task has been 
merely to show how our experimental resul^ bore 
upon these now widely current conceptions. We t 
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put forward the first bit of quantitative experi- 
mental evidence from the point of view of the 
cosmic rays when in 1926 we pointcil out that our 
highest observed wave-length corresponded, ac- 
cording to our mode of computation used at that 
time, exactly to the energy resulting in accordance 
with Einstein’s equation to the formation of helium 
out of hydrogen, and m February 1927 we dis- 
covered much more trustworthy evidence that this 
process, and also certain other atom- building pro- 
cMses, are the actual cause of the cosmic rays ** 
Furthermore, we presented evidence to show that 
contrary to all precedmg assumptions, so far as we 
can discover, unless it be MacMillan’s, these parti- 
cular atom-buildxng jtrocrsses do not appear to be 
taking place tn the stars at all, but rather tn the depths 
^ space If there is any one in the world, next to 
Einstein, who pioneered in developing the theo- 
retical ideas for whieh we have found a certain 
measure of exjienmental support, it is W D. Mac- 
Millan Every one who after 1018 has attempted 
or shall attempt to reconl the history of siiceulative 
ideas about atom-building in cosmic processes 
should certainly make reference to his work 

So much for the early history of atom-building 
ideas os I have personally come into contact with 
them They may have been devolmied indepen- 
dently in othei places also, but if so 1 haye known 
nothing of it 

Now as to the experimental history of the pene- 
trating radiation, a part of which is now known to 
bo due to cosmic rays This was what Dr. Cameron 
and t presented as accurately and as fairly as we 
knew how to do in the brief time available in the 
particular address published in Nature in 1928 
that 18 criticiswl in the foregoing reference, and I 
hope that my readers will all read it for the sake of 
judging both of its spint and its facts. Any addi- 
tions that need now to be made can best lie grouped 
about the answers to the criticisms 

The address itself was one which I was asked to 
give as a popular evening lecture before the British 
Association for the Advancement of Science at 
Leeds in September 1927. It consisteil in a report 
upon the then recent work of Dr Cameron and my- 
self on cosmic rays In presenting our *• New 
Results ”, I was very careful to avoid givmg the 
impression that our work stood all by itself, and to 
emphasise this point I told my audience that my 
subject present^ '' a very beautiful illustration of 
the slow step-by-step proeess by which most 
advances m science are made, each experimenter 
building upon the past, but pushing on, if he is 
fortunate, a httle boyond where his predecessors 
had gone ”, etc. I did this solely for the sake of 
disclaiming undue credit to ourselves for the work 
that was to be presented, and at the same time of 
stating a profound truth generally overlooked bv 
the pubho, and actually one extraordinarily well 
illustrated by this subject, as even a sup^cial 
familiarity with its history will reveal to any un- 
prejudiced obsMver. I had no thought of dis- 
cre&ting, and did not in any way discr^t by that 
statement, as I am assumed in the foregoing review 
to have bwn attempting to do, the work m any of 
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my predeceoBora, the eeaential elements of whose I 
oontnbutions 1 then proceeded to state precisely i 
os the record, as I read it, reveals them 

Dr KolhOrster was m the audience, and after- 
ward m friendly private conversation suggested 
no corrections and made no adverse comment of 
any kind, so that whether he was m complete 
agreement with my reading of the records or not I 
hod every reason to suppose that his spint was 
friendly Also, so far as the histoncal introduction 
to that address is concerned, the spoken address 
was essentially the same as the written address, 
save for the insertion of the rcfcrenoes in the foot 
notes Smee that tune, however, the spirit of <lis 
trust and suspicion seems to have developed to such 
an extent as to call forth the exceedingly ungenerous 
and untrue charge that we have deliberately 
borrowed ideas from Nemst and from V Schw tidier 
without giving them credit ( Die Ergebnisso 
dieser beiden Aiitoren werden von Millikan and 
Cameron Duchweges benutzt abernirgends eitiert ”) 

Now, the foots are that I have never sot n a word 
written upon this subject by my friend and former 
teacher. Prof Nemst, anti know only from Dr 
Kolhdrster’s articles, and very recently from Prof 
V Schweidler’s excellent Ixxik Radiooctivitat ”, 
nago 607 et aeq , pubhshed in l‘)27, that Prof Nemst 
had suggested a locahstd origin of the lays which 
was not in keeping with our own hndings of their 
uniform distribution throughout the heavens 
Therefore, for the sake of not directing attention 
to a divergence of views as to origins, or assirtmg 
the incorrectness of any one's conclusions, T con 
tented myself with merely statmg biiefly the 
experimental fact that Dr Comiron and m>s<>lf 
had brought to hght thus far no directional 
effect in cosmic rays at all ”, which is at variance 
with results reported by Buttner and KolhOrster ” 
It would be difficult to find anywhere a more com 
plcte inversion of fact or of motive than that 
existing between the real situation and the situation 
imphed ui the cntiqiie of Dr Kolhorster et al 

F\irther, as to bonowing theoretical ideas from 
Prof V Bchweidler’s able writings, we have not 
only never attempted to advocate or even discuss 
the view attributed to him of a ‘ gleich massig 
vertcilten strahlender materie ’, but also we were 
not pretending m the article in question to be 
doing anything more than picsinting our new 
expenmental epidsnre which we, at least, had found 
very helpful in enabling us to differentiate deh 
mtely between the three possible theoretical 
hypotheses which had been discussed so repeatedly 
as to hove become common property so early as 
1009, and were variously faiourod by different 
competent workers “ up to 1926, namely 

1 The hypothesis of an extra terrestrial origin , 

2 That of a radioactive stuff spread through the 

upper atmosphere , and 

3 That of a radioactivity spread through the 

earth’s crust 

It IS hoped that any one who is interested in the 
history of this field wiU road the long summary and 
review, citing some scores of preceding articles that 
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had already appeared by 1909 (PAyatk ZettacAr , 
10,836, 1909) The reviewer, Kura, discarded the 
first hypothesis, which he correctly attributed to 
Richardran, 1906, and also the second, and adopted 
the third as satisfying all the then known require- 
ments, a conclusion vdiich for the first time became 
completely untenable because of Gookel’s balloon 
observations in 1010 and 1911, observations in 
which m three different balloon flights, all yielding 
results m substantial agreement, it was defimtely 
shown that the ionisation within an air-tight vessel 
IS larger, as we stated, at high elevations (up to 
4600 metres) than at low, while Kurz and others 
had by 1909 presented definite tabulated computa- 
tions showmg that with the earth as the source the 
ionisation would have to fall to practically rero in 
going up as much as a thousand metros Qookel’s 
actual readings taken in two flights with electro 
scones definitely arranged to mamtain the pressure 
of tWir siirrounclmgs, m the third presumably doing 
so umntentionally, and so interpreted by him,“ 
were sufficient completelv to justify as a whole the 
statement which we made and which our authors 
criticise Indc od, we took this statement directly 
from (Jockel himself, ns well as from Hess,^’ for 
the latter says, (lockcls Messungen ergeben, wcnii 
man auf normakn Luftdnick komgicrt, sogar eine 
schwache Zunahme dcr Strahlung mit dei Hohe ’ 
Fuithcr, the point of real significance here u 
simply the fact that the readings did not fall at all 
to zero at altitudes above 1000 metres, as they were 
obhged to do, as shown repeatedly so early as 1909, 
if the earth wore the source of the observed effect, 
thus definitely disproving the hypothesis most 
generally favoured up to this time and forcing a 
return to one or the other of the hypotheses 
rejected by Kurz ^^e certainly then did not do 
anythmg but state the simple fact in saying that 
this was tho next important stc'p ” after 1903 
Oockcl IS now dead and cannot state his own case, 
but this IB the more reason for uiging all interested 
to read the record and let it speak for itself Tho 
next year llcss,'* after repeating and checking 
Gockel’s expenments, extending them to 6200 
metn"! and making them more qvanlttaltve, spoke 
definitely in favour of a return to hypothesis No 1, 
although suggesting also the possibility of No 2,"' 
and Kolhorster also favoureil No 1 , in interpreting 
his experiments of 1913 and 1914 
There were no mon> observations of any kind 
signifaeant for this history, at least that I know of, 
until March and April 1922 when Bciwen and I 
made our high sounding balloon flights (16 6 km ) 
for the sake of subjecting to a severe and crucial 
test hypothesis No I now supplemented by v 
Schweidler’s definite calculation from Hoes and 
Kolhorster s most consistent data of /i/P-O 67 per 
metre of water on the hypothesis that the rays 
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W HEN prepared by one of the vuual methods. 

metaJa and alloys consist of an aggregate 
of small allotriomorphic crystals. Pure metals 
usually consist of a large number of similar crystals. 
Alloys are sometimes composed of one type of 
crystal, though usually they contam two ot more 
different kinds. In both cases metals as ordiiianl 3 ' 
prepared contam anything from about one hundred 
thousand to several millions of crystals per cubic 
inch. In all metals, however, the mdividuai crystal 
is the unit of which the aggregate is built. It is 
therefore the simplest form of metal. 

The size and shape of the crystal depends on the 
type of mould in which the ffuid metal is oast and 
on the rate of cooling, and in any given casting 
crystals of various types may be obtained. In the 
casting of a steel ^ot, for example, a layer of 
‘ chill ' crystals form in contact with the surface of 
the mould. Attached to these, columnar crystals 
grow nearly at right angles to the surface, while in 
the interior, equiaxed crystals result, which are 
due to the separation of minute crystals in the 
liquid which grow and form interference bound- 
aries (Fig. 1). In addition to these, skeleton crystals 
grow on the surface and sometimes also in the 
cavity produced by shrinkage in the upper part of 
the ingot. During the subsequent mechanical 
treatment to which the metal is subjected, these 
crjrstals change their shape. If the mechanical 
work is severe, they are fragmented and eventually 
complete reorystallisation takes place with the 
birth of new crystals. Whether, therefore, a given 
metal or alloy is used either as a casting or in some 
worked form, it always consists of an aggregate of 
crystali. 

The properties of metals and alloys in the 
ordinary state, accordingly, are the properties of 
these aggngaUa. As alretwly mentioned, the in- 
dividual crystal is the unit of which these aggre- 
gates are composed. Even if it possessed directional 
properties, these would not be revealed by any 
testa on polycrystalline material, since the individual 
crystals are oriented in many directions, and the | 
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I directional properties would bo cancelled out In 
addition to this, however, the properties of the 
ciyRtal boundanes themselves have to be con- 
sidered The finer the aggregate, the larger the 
area occupied by the boundanes. It has long been 
known that the boundaries m a crystal aggregate 
are stronger than the interiors of the crystals. 
For example, a metal fractures under tensde test 
through and not round the crystals. One of the 
commonest methods of increasing the strength of 



a metal or alloy is to diminish its erystal size and 
increase its boundary area by suitable thermal and 
mechanical treatment. The properties of any given 
metal, therefore, are the resultant of those of the 
very numerous individual crystals of which it is 
composed, oriented in many positions, modified 
by the properties of the crystal boundaries. 

If it were possible to study the properties of the 
individoal metal crystal, the variables which have 
just been mentioned would be excluded, and the 
observations made would be of fundamental 
scientific value. Any particular property of the 
metal crystal itself could be studied, the only 
a3 
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variable being ita orientation It would thus 
enable the test to be made whether the property 
m question was directional From a scientiho 
X>omt of view therefore the study of individual 
metal crystals should precede that of aggregates 
Owing to the fact however that special conditions 
have to be observed if a metal is to be obtained in 
the form of a single orystal the order of mvcstiga 
tion has in practice been just the opposite 

It was the realisation of this fact which gave 
rise about twelve years ago to dt finite attempts on 
the part of mvestigators to prepare single metal 
crystals Ckmsidermg its great scientific importance 
it IB perhaps surprising that the attempt uas not 
made earlier but it is clear that it could not 
have been made with any real prospect of suectss 
until the techmque of metallographic research had 
reached the necessary stage of perfection 

Looking at the problem of preparmg a given 
piece of metal m the form of a single cr\ stal it is 
theoretically capable of solution in at least three 
different ways 

(1) By production of the orystal from the \ apour 
phase 

(2) By its production from the liquid phase 

(J) By the conversion of the sobd metal in the 
ordinary polyorystalline aggregate mto a single 
orystal 

Success has been achieved m each of these ways 
To day there are nine methods of producing single 
metal crystals — ^two from the vapour three from 
the liquid and four from the solid phase Each of 
these IS an example of what may be called controlled 
orvstalhsation and the mvcstigation of any par 
ticular metal divides itself mto three parts (a) The 
production of the orystal itself (6) the determina 
tion of its orientation and (c) the study of its 
properties The last category may bo divided into 
two sub oategones accordmg as the mvcstigation 
either dots or does not involve the distoition of 
the crystal 

Production of Sdcglb Crystals from 
THE Vapour Phase 

Two methods are available each of which is 
baaed upon the technique developed in the mean 
descent lamp mdustry for depositmg tungsten 
metal on a glowing vrae One is due to Koref* 
the other to Van Arkel * Both methods start 
with a single crystal obtained bv another method 
This serves as a nucleus and grows to a laige 
single crystal As an example the production 
of single crystals of urcomum by J H de Boer 
and J P Fast* may be described There is 


a special mterest about this method m that not 
merely has it enabled this metal to be produced 
m the monocr3r8tallme form but also that it has 
for the first time led to its production in the pure 
state m which whether mono or jiolyoiystallme 
it IS ductile whereas as previously prepared it 
has always been found to be brittle This is 
now known to be due to small traces of impunties 
The pnnoiplt of the methcxl is the deposition on 
a glowmg metal hlamont of the metal in question 
by the thermal dissociation of a volatile compound 
The essential condition for success is that below 
the melting pomt of the metal to be prepared a 
temperature range must exist in which the vapour 
pressure of the metal is smaller than the partial 
pressure of the metal m the vapour phase In 
this particular case the metal filament consisted 
of tungsten and the compound in question was 
zirconium iodide It is not necessary to prepare 
the lodidi at the outset A mixture of zirconium 
and lodim will do iqually well The tungsten 
falami nt the diami ter of which is about 40 /t u 
hevted bv an tkctnc current to a black body 
Umpcratiir of ISOO® as read by an optical pyro 
meter I he reaction vessel made of pyrex glass 
IS then placed m an clcctnc furnace and boated 
to about bOO C The zirconium powder and lodme 
combine to ferm the iodide and this compound 
then sublimes It is decomposed by the filament 
at 1800 ( and the zircomum deposited on it 
Free iodine is than available to combme with a 
fresh quantity if zircomum m the reaction vessel 
and the cycle of changes is repeated until sufficient 
metal has boon deposited The filament is cooled 
by the sohdihcation of the zucomum and from 
now on tho temperature has to be measured 
through the strongly coloured vapours of lodme 
and the imlido The success of the exjienment 
depends upen depositing zircomum at the corroct 
temperature Ihis has been foimd to be about 
1800° C The current rises from an initial value of 
0 25 for a filament of 40 / to 200 amp when the 
metal has grow n to a diameter of 5 mm Whether 
the tomperaturo of the filament falls or rises d nmg 
the expenmeut cleiiends upon the external resist 
ance If this is small the strength of the current 
M detormmed by the filament itself As this 
grows its resistance falls in projxirtion to the 
square of the diameter whereas cooling by radia 
tion IS proportional to the diameter Therefore 
the temperature of the filament tends to nse and 
this must be prevented by mcreaamg the external 
resistance Conversely if the external resistance 
18 large this determmes the current and the zir 
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coraum rod which is continually becoming 
thicker, tends to cool 

If the temperature of the filament is kept at 
1700“ C the 7iroomum deposited is polyorystalline 
Between 1760“ and 1860“ C the crystals of air 
conium are so large that only one occurs in the 
cross section of the wire and the built up rod 
consists of a serus of single (rystals of tnm 0 5 cm 
to 1 5 cm lung built round tho tungsten nucleus 
The crystals thus formed are found to be hexa 
gonal prisms If the temperature is allowed to 
rise to 1900“ C tho zirconium grows veiy rapidly 
at first but bi fore long it reacts with the tungsten 
filament and forms a eutectic 

This method is suitable for preparing single 
crystals of the high molting lamp hlamont metals 
Van Arkel and de Boer have applud it to titanium 
hafmum and thorium Kotef in (o operation 
with hischvoigt* has succoidcd m preparing 
single crystals of moljbdtnum tantalum iron 
7UX!onium and titanium by his method It is 
possible therefore by cithei of these methods to 
prepare single crystal wires and thin ro<ls of high 
melt mg metals provided the vapour of the com 
pound of the metal with iodine satisfies tin con 
dition desenbed above 

Production of Sinoik Crystais »rom 
iHB Liquid Phasb 

Brief mention ma> bo mad( of two of the methods 
available These have been used niamly for pre 
panng single crystals of low melting metals in 
refractory glass containers but they can also bo 
apphed to metals and alloys of higher melting 
pomts in suitable containers 

The first method is that devised by Czochralski • 
who prepared long thm threads of (rystals by 
drawing them out at a particular rate from the 
molten metal contamed m a crucible just above 
the freezing temperature The metal is drawn 
upwards by means of an auxiliary wire moving 
vertically at a uniform rate At some milh 
metres above the surface of the molten metal 
solidification begins The rate of movement of 
tho auxiliary wire has to be the same as the 
speed of crystallisation If it is too quick the 
single crystal wire breaks if too slow polj crystal 
line wires ore produced In this way smgk) crystal 
wnes (0 6 mm diameter) of tin lead and anti 
mony have been prepared This method was 
developed furUier by Gompers (1922) and Mark 
Polanyi and Schmit (1923) 

Single crystal rods up to one mch m djameter 
can be grown by the second modification due to 


the work of Tammann (1023) Obreimow and 
bchiibnikow (1024) and Bndgman (1923 25) 
In Bndgman s method the molten metal contained 
in a suitable closed tube of refractory gloss or 
quartz is slowly lowered through a tubular electric 
furnace in a vertical position and kept at a tom 
perature somewhat above the melting pomt of 
the metal in question The lowir end is tapered 
to a point whuh is the first to emerge from the 
furnace Solidification starts here and proceeds 
slowly upwards Provided tho rate of lowenng 
IS less than the velocity of crystallisation and 
sufliCK ntly slow for the latent heat of sohdification 
to bo dissipated by oondiietion the metal usually 
crystallises as a single crystal and m this way 
Bridgman pn })ared smgk crystal bars of tin 
cadmium zim antimony bismuth and tellurium 

This methed dejiends for its succehs upon the 
formation (f only one niideus upon which tho 
solidifying mital irystaliises uniformly If how 
(ver ( rystallisation starts fiom more than one 
centio then some means must In found of confining 
the giowth to one crystal Ihe Isst way to mict 
this diifaculty was found to be by diawing tho 
lower part of the tubt out into a separate chamber 
s( paratod from the mam part by a capillary 0 1 mm 
in diamt ter Thu acts as a filter and allows only 
one of the several crystals which may have formed 
initially in the lower bulb to gi t through into tho 
mam part of the tube It is thw ciystal which then 
grows and forms tho single irystil Ust picii 

Bndgman 8 ixpiiimoiits were (amid out b> 
allowing the crystal to form tn i actio and the 
elimination of all dissolved gas is therefore an 
essential condition of the success of this method 
Tho rate of lowenng depends both on tho metal 
and the sire of tho tube In the case of bars 
2 2 cm in diameter a speed of about 4 mm an 
hour was found to b( siiitabk tor bars of small 
diameter howevtr speiHls up to (10 (m per hour 
(muld be employed 

The removal of the single frvstal bar from the 
tube u an opeiation requiring great care If the 
(ontaming vessi 1 is perfectly i lean the metal sticks 
and cannot bo removed without distortion The 
tube must thirofon be gnased A convenient 
way to do this u to flush out with a heavy muicral 
oil and thin wash this out with petroleum ether 
The tube is then heated so as to n move the ether 
but a thm film of oil clings to the glass and is sufli 
cient to prevent the metal from stiolung 

Davey* mixlifled Bridgmems method by using 
a graphite tube and succeeded in making single 
crysted copper test pieces six inches long and nearly 
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one inch in diameter. Miu Elam ^ has shown that 
single crystals of copper, silver, and gold can be 
grown in graphite tubes in an atmosphere of 
nitrogen. This has proved to be an advantage, 
since when grown in this way the metals are quite 
sound, whereas if melting is carried out in vacuo 
there is a liabUity for the resulting rod to oontain 
blow-holes. Here also the greatest care is required 
in removing the crystals, particularly of soft metals, 
from the containing tube. On one occasion it was 
found on removing a single crystal rod of gold 
that it was twisted into a sjiiral showing three 
complete turns. 

Production of Single Crystals from 
THE Solid Phase. 

The problem here consists in the conversion of 
a polycrystallino into a monocryatalliue metal 
Success has been reached in this case by the 
utilisation of an observation made by Sauveur* 
in 1912. Ho showed that by carefully straining 
and afterwards heating certam metals, crystals 
of a larger size could be produced, and suggested 
that there was a critical atreaa which produced 
the largest crystals. Ijater, Ruder,* Chappell,** 
Jeffries,** and Hanson ** have shown that if a 
metal is locally dofomied and then heated, excep- 
tionally large crystals form at some distance from 
the point at which the stress is the severest If a 
tapered test-piece is used, a strain gradient is 
obtained, and the largest crystals always form 
within the strained region, but farther from the 
area of greatest strain the higher the temperature 
Soligman and Williams** stretched aluminium 
sheet which had previously been heated to various 
extents and found on heating that, up to a certam 
point, a small deformation had no effect Beyond 
this point, however, laige crystals were formed, and 
as the deformation was further iiicrcusi'd the crystal 
size was diminished. The crystals produceil by these 
methods were very large comimred with those m 
the original metal, some of them being 0-5 in lung 

Single erj'stal test-pieces were first producetl 
from the polycrystallino metal in the cast' of 
aluminium by the following senes of treatments ** 

(1) The metal has first to be softened completely, 
recrystallised, and converted into now eqiiiaxed 
crystals so far as possible of uniform size The 
most suitable size has been found to be 36 per 
square millimetre. This condition was produced 
by heating the metal for su hours at 550° C. 

(2) These crystals must then be strained to the 
required amount. The precise degree of strain for 
the aluminium used was an elongation of l-O per 


cent on three inches, produced by a tensile stress 
of 2*4 tons per square inch. (3) The strained 
crystak have afterwards to be heated in such a 
way that the potentiality of growth conferred by 
strain can be brought fully into operation. Thk 
final heat treatment was begun at 460° C., and the 
temperature raised about 25° C. per day up to 
650° (1. It was finally raised to 600° C. for one 
hour in order to complete the absorption of small 
crystak on the surface which persistently remained 
at lower temjieratures. 

The boundary of the single crystal thus produced 
nds at each end in the form of an irregular 
surface into the head of the test-piece (Fig 2), and by 

A B 


rill 2 \ TihI iiiin- mib.Mlnu of t«orr}«tal», cnil to mil, B.TmI- 

pliip iiinintlrMi of hIduIi iriifnl Tho boundtry axlmdi at etoli 
iiid iiiln thr broad liiwl of tlir twt pl« e Uiir-lhlrri natural aim. 

(Ri proilucwl bj conrtray of the Inetttutr of Metah ) 

this means single crystal bars of aluminium have 
been prepared, the diameter of which was 0'664 in. 
and length about 8 in Polyerystalhne barsO'TOS in. 
m diameter have been converted into single 
crystals over a length of 4 in In thk way, upwards 
of seven million of tho original cryst^ can be 
caused to coalesce into a single crystal. How 
dehcate the process of adjustment of strain is may 
be judged from the fact that its precise value has 
to bo determined for each fresh batch of aluminium 
oven though the metal k of the same ‘ works ’ 
composition. On an average, one experiment in 
four succeeds in producing a single crystal test- 
piece. To give one illustration: tho result of 
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treating a batch of twenty polycryntalline test- 
pieces was that seven were converted into one 
crystal, eight into two crystals, four into throe 
crystals, and one into four crystals. 

This method has been successfully applied by 
Edwards and Pfeil** to the pKxluction of largo 
crystals of iron. It has also been utilised by Miss 
Elam” in the production of single crystals of 
solid solution alloys of zinc m aluminium Schaller 
and Orbig have used it to prepare single crystals, 
wires of tungsten and molybdenum, while Altertum 
has prepared single crystal bars of tungsten by 
making use of the peculiar effect steam has on 
small tungsten crystals at high temperatures. 

The production of single erystal test-pieces 
from polycrystalline metals by the method of 
critical straining followed by heating is a more 
complex process than that of the preparation of 
single crystals direct from the vapour or the liquid 

The deformation of a metal is possible on account 
of the existence of ‘ atomic planes ’ in each erystal 
These are planes which can glide and slip along 
each other. In a single erystal bar where the 
orientation is uniform those planes function un- 
hindered, In a polycrystalline bar, however, 
where the orystals are vanously oriented, the 
movements are quite different. The first crystals 
to yield are those so oriented that they display 
the least resistance to stress The degree of this 
is limited since they are held in a rigid matrix of 
other crystals Hardening takes place along the 
slip planes and the movement is finally arrested 
Idmitod slip then takes place on other crystals 
which now present the least resistance to the 
stress, and they in their turn are hardened The 
process is then repeated in other crystals. The 
net result is that in this case the pianos of slip are 
not uniform but bent. According to van laempt,*^ 
“ In this way strains ore produced in the crystal 
because the origmal distance of the atoms has not 
remained quite the same and the electron lattice 
has been distorted. The deformed metal is now in 
a labile condition. The lability is locally the greater 
as the strain increases. If the deformed metal is 
now brought to a high temperature there will be 
an inclination to return to the stable condition.” 

The method of critical straining consists in 
straining the crystals of an aggregate in such a 
way that when it is heated only one of the crystals 
reorystaUises and forms a nucleus. On oontinu- 
ing the heating, the remainder of the crystals, 
which ore in a labile condition, gradually rocrystal- 
Use and aUne themselves on the single nucleus. 
Ultimately, ther^oro, a single crystal Ibar is 


obtained. If, how’ever, the bar were heated at a 
higher temperature, a numlicr of strained crystals 
would reerystalhse forming nuclei, and each of 
these would act as a crystaUisation centre. The 
result would be a bar containing as many crystals 
as there were nuclei The reason why in any 
given set of experiments only some of the bars 
become monncrystalline is that it is not always 
possible to ensure that only one labile crystal 
reerystallises in the first instance. This method, 
in fact, jxirmits crystals of any desired average 
size to bo grown from a polycrystalline aggregate, 
since it is only necessary to adjust the degree of 
strain and the temperature to the requisite con- 
dition In this respect it is the most general of 
the methods available for preparing large crystals 
Moreover, it is quite independent of the melting 
point of the metal or alloy. In another sense, 
however, it is mure restricted since it depends on 
the response of the crystal lattice to stress and the 
liability of the metal or alloy to form twin crystals 
on being heated If such liability exists, single 
crystals cannot be prepareil by this method 

Orientation of the (’bystaus in Sinoi.k 
Crystal Tbst-fibtes 

The only satisfactory methixl of determining 
the orientation of the crystals is by X-ray analysis. 
The original method of determining the crystal 
axes was worked out by Muller^* It involves the 
preparation of bars of square section and the photo- 
graphing of the rofleetions from the crystal planes 
A special arrangement is requircil for mounting 
the bar so that it can bo rotated on a vertical 
axis and photographed in the desired positions 
Miiller found that the reflections from unstrained 
bars are perfectly clear and shaiqi and are obtained 
within a narrow sotting angle, whereas, if the bars 
are stramed, the reflections become ' fuzzy ’ and 
are spread over a wider setting angle, the width 
of which increases with the extent of the distor- 
tion. In Mtlller’s method the data can only bo 
obtamed for a very thin surface layer of the test- 
pieoo. The measurements which he made, how- 
ever, on the various parts of the surfnoe, showred 
that this layer had the same orientation relative 
to the reference plane over the whole surface. 
It seems probable, therefore, that the same thing 
holds for the entire rod. 

I will now deal briefly with two questions to 
which the method of X-ray analysis gives definite 
answers : (1) Are the single crystals obtained in 
the various ways I have deeorib^ perfect crystals 
in the sense that the orientRtion of their atoms is 
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the ultimate streas is oonsiderably less and m no another octahedral plane came into a position 
oaseexceedaSOpcToentof thatof thepolyorystalline whore its inclination to tho axis was the same as 
metal. that of tho slip piano. In these circumstances it 


Tho first complete mathematical and quantitative 
analysis of the distortion of a single metal crystal 
was also carried out on aluminium, and forms the 
subject of tho Bakerian Lecture by Taylor and 
Elam in 1923.** The analysis was carried out on a 
square bar raaobinod from a round bar and involved 
the marking of each face with a scratch parallel to 
the length of the axis of the specimen, and by cross 
scratches at 0 6 in. intervals. The dimensions of 
the test-piece were 1 -0 cm. x 1 -0 cm x 20-0 cm 
The faces were numbered 1, 2, 3, 4, so that when 
tho specimen was placed upright in the testing 
machine tho faces appeared in this order when the 
observer moved round the machine in an anti- 
clockwise direction. At each successive stage of 
tho tost, the extension between each pair of cross 
marks was measimMl on each face The angles 
lietween cross scratches and longitudinal scratchi's 
were also measured. In addition, Ihe thickness of 
the Biiecimen between tho pairs of oiniositc faces, 
an<l the angle between neighbouring fac<*s, were 
also measured These sufficisl to determine tho 
nature of tho distortion (Fig 6) 

These investigators found that up to an exten- 
sion of 40 iwr cent elongation the crystal dis- 
tortrtl by slipping or shear on one plane 'Hiis 
plane was found by X-ray measurements to be 
an octahedral plane (111) of the crystal. The 
direction of shear was also determined and found 
to be along one of the three primdjml lines of 
atoms in the octahedral plane. When the speci- 
men w as extended Is-yond 40 jK’r cent elongation, 
it was found that the distortion was no longer due 



was clear that slipping might occur on both 
planes simultaneously, and it was verified that 
this was the ease (Fig. 7). 

This investigation funushes tho explanation 
of the drawing down of round single crystal 
test-pieces of aluminium in the tensile test into 
acute ollipsi's It is due to the slipping 
,)f the crystal on two conjugate planes. It also 
.tablished a further important point. Hitherto, 
he evidence with reganl to tho yielding of a 
metal by slip had been purely quahtative. It had 
not been shown that tho deformation when a 



metal crystal is strained 
is such as could be pro- 
duced by slip Tho 
quantitative measure- 
ments in this paper 
showed for tho first time 
that this is the ease, and 
it has been left to Taylor 
and Elam to complete in 
this way the original dis- 
covery of Ewing and 
Bosenhain. 

Tho second paper by 


to slipping on one plane. This was explained by j 
the authors, who showed that the effect of the 
sheca* was to rotate tho axis of tho specimen j 
lelatiTe to the orystol axes in such a way that ! 


Taylor and Elam,** on 
the plastic extension and fracture of aluminium 
\ most interesting test. Previ- 
ously they had analysed in a similar way the dis- 
tortion of other single crystal bars in which sli pping 
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begins on one plane and afterwards continues on 
two, when the bar has moved into the position of 
conjugate slipping. They predicted that if the 
crystal axis of the unstrained crystal were origin- 
ally in the position where double slipping could 
occur, it should begin at once. Among tbo largo 
number of crystals grown by Miss Elam and 
myself, one was found the axis of which corre- 
sponded very closely to this ^yisition On dis- 
torting this in tension, it was found that double 
slipping began almost at once and continueil 
throughout the whole of the remainder of the 
extension. Not only this, but also the amount 
of slipping which oeonrrod on the two planes was 
practically equal and the axis of the specimen 
scarcely changed during the whole of the tesl 
One other conclusion also follows from these 
tests, namely, that whatever the original orienta- 
tion of the crystal in the test-piece, it always 
breaks in the same position. 

The question then arises, does the single ciystal 
remain a single crystal throughout the extension 
up to fracture, or does it break up i Evidence 
on this point is contained in Muller's paper (loe cit ) 
in the character of the spots reflected by X-rays 
In the unstrained specimen the reflected spots are 
very small and only obtained within a small 
setting angle. When extension began the range 
of reflection frequently increased, and the size 
of the reflected spots became larger Assuming 
that the material does break up into small crystals, 
it is possible from the dimensions of the reflected 
spots to make a rough estimate of the maximum 
angle between the surfaces of a pair of those small 
crystals. It was found that this angle amounted 
sometimes to several degrees. Milller infers that 
this result shows the actual breaking up of the 
test-piece into smaller crystal aggregates As, 
however, these remain oven after a considerable 
extension of the test-piece very nearly in the same 
position, the test-piece can still lie inocroseopically 
considered as being a single crystal. A liaiie 
photograph was taken of a test-piece at the very 
edge where the specimen was broken. The |)att(>rn 
which resulted ^owed the existence of relatively 
large crystals near the edge. It is dear from this 
that the metal crystal exhibits gwat resistance 
to destruction by mechanical stress. 

It is well known that when a metal is distorted 
in tension it breaks by shear stress, and that this 
is at a maximum at 45° to the long axis of the test- 
piece. Supposing that aluminium were a stronger 
metal and that it were possible to break it by 
shear stress on one plane, and supposing* that 


we could find a single crystal test-piece the plane 
of slip of which w'as oriented at 4’5° to the longer 
axis, wo should expect the fractured surface to be 
not a wedge but a plane surface inclined at 45° 
to the test-piece. Since we cannot do this with 
aluminium, owing to its weakm'ss, it s(>emcd inter- 
esting to discover whether it could not lie hanleiied 
by the addition of alloying element which does not 
destroy its crystal symmetry, and that it might 
thus be made to have the property of slipping 
only on one plane before it fractured. Miss Elam 
sueoeeded in doing this by dissolving IS-O per cent 
of zinc in aluminium, and this, in spite of the 
fai't that the lattice of zinc is not facc-centrod 
cubic but close-packed hexagonal This is a 
nne-phasr alloy It was coiivcrb'd into a single 
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crystal test-picco by the method of critical strain- 
ing and heat-tn‘atmcnt and was then testeil in 
teiiHion. It ]iulk*d out almost mitirely on one 
principal cleavage jilaiic, ulthough there were 
signs of a second plane on which shi>piiig had 
occurred at approximately 90’ to it. Both planes 
made angles of approximately 45° with the axis of 
the test-piece (Fig 8) It is < lear, therefore, that 
fracture did occur on the plane of maximum shear, 
which is in strict accordance with theory So far 
as I am aware, this is the first time that it has 
been ijossible to tesl this 
Taylor and P'arrcn, in a paper on the distortion 
of aluminium crystals under compression,** have 
found that this is of the same nature os that which 
occurs m tension. It is due to slip parallel to a 
certain crystal plane and in a certain crystallo- 
graphio direction, and the choice of which of 
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twelve possible orystsllographioally similar types 
of slipping actually occurs, depends only on the 
components of shear stress in the material and not 
at all on whether the stress normal to the slipping 
planes is a pressure or a tension. 

SlNflLB C’RySTAM OF IrON. 

The study of the distortion of single crystals of 
iron has yielded results of quite remarkable 
interest. The lattice structure of this metal is 
difierent from that of aluminium. It is body- 
centred cubic, that is, there is an atom at each 
comer of the cube and one in the centre. The 
planes having the largest number of atoms and the 
largest distance bc>twccn neighbouring planes are 
not the same us in the faco-ccntrcd cubic lattice. 
For this reason alone, therefore, it was import- 
ant to study the distortion of the single iron 
crystal But there was a further reason The 
slip bands of the majority of metals formed in 
plastic deformation arc straight, whci'cas those of 
iron are nearly always curveil. Nearly all previous 
workers in this subject have assutued that the 
iron crystal has a plane of slipping which is a 
crystal plane, and they have attempted to correlate 
the shp lines with the traces of crystal planes 
These attempts have not mot with success, but 
the work of Osmond and Cartaud“ constitutes 
a notable exception. They pointed out that the 
slip lines which occur when an iron crystal is 
strained are curved, and they could find no relation- | 
ship between these either as a whole or m their 
detail and the crjrstallographio planes. 

Taylor and Elam studied the distortion in 
tension of single iron crystals prepared by Edwards 
and Pfeil.** They eonehuletl that when an iron 
crystal is distorted in tension it docs not slip along 
a crystallographic plane, but that tlu- pai titles of 
metal “ stick together along ii entnin crystallo- 
graphic direction and the resulting distortion may 
likened to that of a large bundle of rala which 
slide on one another. The nxls stick together in 
groups or smaller bundles of irregular cross sections 
and the slip lines which appear upon the polished 
surface are the traces of these bundles on that 
surface ” This conclusion has been tcstetl by 
(lough, who Hubjccterl a single crystal of iron to 
alternating torsional stresses. The specimen was 
ultimately fractured by fatigue, precautions being 
taken to prevent the development of fatigue 
cracks to any great extent. Careful micro- 
Boopical examination showed that the slip hands 
differed entirely^ in appearance at different por- 


tions of the specimen, but all bands could be de- 
senbed as belonging to one of the following tyjies ; 
(1) One set of straight parallel bands; (2) two 
sets of bands of differing slopes, those of each set 
appearing to be straight or nearly so ; and (3) dis- 
tinctly ‘ wavy ’ slip bands having a well-defined 
average slope and limits of slope but impossible 
to resolve into combinations of straight slip bands. 

dough’s analysis led him to the conclusion that 
alpha iron does slip on ciystal planes, but that 
instead of it always taking place along planes of 
one type, it may take place on any of the (112), 
(110), or (123) planes, ft is only under very special 
conditions that any one of the planes will coincide 
with the piano on which the value of the shear 
stress resolved in the octahedral direction is the 
maximum. In general, therefore, slip will occur 
on two sets of planes simultaneously It is this 
which gives lise to the generally curved nature of 
the shp bands and the very compheated arrange- 
ment of which the duplex and ‘ wavy ’ bands 
are types This is the view of the distortion of 
the single iron crystal which is now generally 
accepted The character of the slip accounts for 
a property of iron of the highest im{>ortance, 
namely, its tendency to break with a fibrous 
fracture 

MaoMBTIO C%ABACTKBI8TIC8. 

Plasticity IS only one of the properties of metals. 
It IS the one of greatest importance to engineers 
and metallurgists, but from the general point of 
view of physics all properties are important. 
Physicists have recogni^ in single crystals a new 
approach to many of their problems, and each 
year this form of metal is being used to an increas- 
ing extent as a means of obtaining data on some 
of the fiindaraeiital phenomena of matter Mag- 
netic, cWtiical, theimal, and optical properties 
have lieen measured for crystals of many metals 
and of different orientations, and it is oidy possible 
to mention a small proportion of this work. 

Investigations of the magnetic properties of 
single crystals of iron have been carried out by 
Honda, Kaya, and Mashiyama.*' They prepared 
single crystals of iron wire 68-1 mm. x2 4 mm. x 
1'81 mm. by the method of critical strai ning and 
heating They found that the hysteresis loss of a 
single crystal of iron is only one-tenth of that of 
ordinary transformer iron, and that it increases 
rapidly with increase in the number of crystals 
in unit volume. The initial and maximum per- 
meabilities of iron wore found to decrease with 
the number of crystals in unit volume. 
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A set of five crystal rods, of which three had 
their axes approximately lying in the (100) plane, 
and two in the (110) plane, was prepared. The 
magnetic expansion of those rods was measured, 
and the following observations were made : 
(1) The magnetic expansion of single crystals of 
iron is generally very large as compared with that 
of ordinary iron (2) The magnetic expansion 
in the direction of the tetragonal axis is always 
positive, whereas m that of the trigonal axis it 
is always negative. (3) The magnetic expansion 
curves for crystals of intermediate orientations 
arc determined by the resultant of the above 
expansion and contraction. (4) The magnetic 
expansion in ordmary polycrystalline iron is a 
differential effect of the expansions and contrac- 
tions of the numerous crystals of random orienta- 
tions. The work of these Japanese investigators 
has therefore demonstrateel that hysteresis loss 
and permeability are functions of the number of 
crystals in unit volume, and that magnetic ex- 
pansion is a directional property of the crystals. 

A similar research was carried out by Gerlach ** 
The results obtained were in substantial agree- 
ment with those of Honda and his co-workers, 
and the magnetic properties of single crystals 
were shown to bo definitely directional. It was 
found that the imtial permeability is greater in 
the tetragonal than in the digonal direction, and 
that saturation in the tetragonal direction occurs 
at a lower magnetic force than in the digonal 
direction. This investigator found that slight 
deformation prwluces considerable changes in 
magnetic properties, and attributed the small 
discrepancies between his results and Honda’s 
to the existence in the latter of shght mechanical 
disturbances. The effect of these was most 
marked in the curves connecting field intensity and 
intensity of magnetisation 

The longitudinal magneto-resistance effect in 
single crystals of iron has been investigated by 
Webster ** He measdred the change of resistance 
in a longitudinal magnetic field for three different 
orientations of iron crystals. He found that for the 
tetragonal direction there is no change in resistance 
in a longitudinal magnetic field, whereas in the 
trigonal and digonal directions the electrical re- 
sistance begins to alter when a magnetic intensity 
of about 800 o.g.8. unite is attained. 

Various magnetic properties of nickel crystals 
have also been determined, principally by Kaya 
This investigator found that up to an intensity of 
magnetisation of 206 o.g.s. units, mckel mystals 
are isotropic, but that above this intensity the 


magnetisation vanes for different directions of the 
applied field. Trigonal, iligonal, and tetragonal axes 
are in decreasing order of magnotisability, which 
is the reverse of the order found for iron The same 
investigator measured the change in electrical 
resistance of single nickel crystals m longitudinal 
and transverse magnetic field. In a longituduial 
magnetic field, every direction of the axes shows 
an increase in resistance, the amount of increase 
being in the decreasing order [111], [HO], and 
[100]. These results differ from those obtained by 
Webster, who found no mcrease in resistance for 
the [100] direction m iron ciystals 

The magnetic expansion of smgle crystals of 
nickel has been measured by Masiyama Ho found 
that m a longitudinal field the magnetic expansion 
IS always negative for all fields and in all directions, 
and that the absolute amount of contraction 
decn‘aM‘8 in tho ordei of the direction [100], [110], 
[111] The transverse effect was found to be the 
opposite of the longitudinal. 

ELECTBicAn Conductivity. 

A considerable amount of work has been done 
on the electrical conductivity of single ciystals, 
and in general it has been fouml that for those 
belonging to the cubic system tho resistivity u the 
same in all directions, while for those in other 
83 mtem 8 the greatest resistivity is found to be in 
the direction of the planes on which shp most 
easily occurs. 

In comparing the differenco between smgle 
crystal and polycrystalline bars of zinc with respect 
to thermal and electrical coruluctivity over the 
range -250° C. to -1-100'’ C., Lewis and Bidwell 
found that ( 1 ) The thermal conductivity decreases 
smoothly, but not linearlj' with rise in temperature. 
(2) Smgle crystals of zinc, measuml in the direction 
of the basal plane, have 11-18 per cent better 
thermal conductivity at 0° C. than polycrystalline 
bars. (3) Suiglo crystals of zinc have 20-30 per 
emit less electrical conductivity at 0“ C. than 
polycrystalline bars. 

Bridgman has conducted numerous investiga- 
tions on the conductivity and thermal electro- 
motive force of crystals of low symmetry. In 
1926 ho published a paper on the thermal con- 
ductivity and thermal e mi.*® of single crystals of 
zinc, bismuth, cadmium, and tin. Both properties 
were shown to vary with the orientation of the 
crystals, and this variation was particularly 
marked in the case of tho thermal e.mi. Using 
improved methods of castmg single crystals which 
permitted the production of a wide range of 
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orientations and a more accurate means of measur j 
mg the thermal e m f and resistance he was able I 
in 1928 to demonstrate more clearly the relation 
betnieen these properties and the orientations of 
the cr^tahi He found that the thermal e m f 
UBS a linear function of cos*, where 0 is the angle 
between the axis of the crystal and the length of 
the rod This vcrihes the relation of Kelvm and 
Voigt about which Bndgman on the basis of his 
previous work hod expressed doubt 

DsNsm 

It has been found that the density of iron sinale 
crystals is 0 037 per cent greater than that of we 
polycr^talhno material that that of nickel sinsle 
cr>sta]a is 0 110 per cint greater than that of &e 
polyorystalline material and that the density of 
alunumum single crystals is 0 034 per cent greater 
than that of the polycrjstalline materials ** 

Elbcthomotivk Chablactebistics 

Measurements of the electrode potential of single 
crystals of zinc have been earned out at lenching 
Umversity Pekmg by Paul A Anderson ** The 
results mduate that the prmiarv cleavage plane of 
zme — the basal pmacoid — ^yields constant and 
reproducible values of the electrode potential and 
that this value is the same as that obtamed from 
electrolytioaUy deposited crystal condomerates 
This result seems to indicate that in the electro 
lytically deposited conglomerate the crystals have 
a random onentatioii and that the basal puiaeoid 
plane has the maximum electrode potential of all 
planes Attempts to prepare rmc crystals with 
naturally developed secondary faces proved un 
successful and measurements of electrode potential 
were made on artifacally prepared surfaces The 
results obtamed m this way mdioated a qualita 
tiveh regular deircase of potential with increase 
m the angle betneen the plane under consideration 
and the primary cleavage plane 

An mv( stigation of the relation between electrode 
potential and the density of the atom on different 
pianos of zme crystals has also been earned out m 
the Umicrsity of Latvia** The results obtained 
m this mvostigation did not agree with those 
already mentioned and no difference could be 
found m the potentials of different artificially 
prepared planes 

It IS very probable that the electromotne 
charactensties of a metal vary with the onentation 
of the surface on which they are measured but 
the vonauon m these characteristics is difficult 
to measure on artthciaU> premred surfaces The 
Latvian mvestigators attnbuted the negati\e 
results obtamed to this fact They pomte^ out 
that polishing filmg or rubbing with emery 
dismtegrates the erj stallomphic planes and the 
resulting structure is mdefimte and shows no 
differences of potential whereas etching with 
dilute adds attacks the surface very une\cmy and 


no defimte plane results It is probable that the 
results obtamed by Anderson were quahtatively 
correct but defimte confirmation of these must 
await measurements of the electrode potential of 
naturally developed faces 
It is clear from the foregoing results and others 
which it has not been possible to include that 
both the mechanical and physical properties of the 
single metal eiystal are m the majonty of cases 
duoctional This fact is more stnkmgly illustrated 
m the roechaiucal tests because the single crystal 
test pieces undergo distortion and assume new and 
striking forms In both oategones however the 
properties of the single crystal differ from those of 
the crystal aggregate dependmg upon its particular 
orientation Single crystal alloys have been mvesti 
gated to a less extent but m so far as evidence is 
available it mdioates that the same holds for 
them The scientific investigation of metals m the 
future will have to take into account both the 
monocrystalline and the polycrystallmc states and 
the variations m any particular property which 
may be seemed by varvmg the onentation of the 
crystal This will involve the controlled production 
of single crystals m particular orientations a field 
of imestigation which is only ]U8t being opened up 
Knowledge of the mechames and physics of the 
metal crystal w onl> m its infancy From the pomt 
of view of pure science it is the single metal 
crystal which will ha\e to be mvestigatid m the 
first instance That of the crystal aggregate of 
any particular averafre size should follow at a later 
stage Such knowledge will form the basis of the 
scientiho manufaetiire of metals and alloys possess 
mg properties which can bo specifaed with accuracy 
ai^ certainty 
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came in from outride. Kolhorster himself had 
computed ftsO'55 as reported in Meyer and von 
Schweidler’a book, p. 606. Bowen and I had at 
that time no other observations to guide us, nor 
did any more appear for more than a year there* 
after. Since all conceivable sources of error would 
make our results come out too high, the fact that 
our balloons came down with a discharge of approxi- 
mately one-fourth the expected value was definite 
unambiguous proof to us that a radiation of such 
a coefiirient as we had assumed in our computa- 
tions did not come in from outside, that rather, if 
the observed effects wore due to extra-terrestnal 
rays at all, these rays had to lie very much harder 
than had been supposed, and we so reported at the 
meeting of the National Academy of Sciences held 
in Washinj^in m April 1922. In doing so, we 
did not reflect in any way upon our predecessors 
Wo obviously had no choice but to report our 
findings. Indeed, we had so much confidence in 
Hess and Kolhbrster as observers that we felt that 
the very largo discrepancy between their results 
up to 0 km. and ours up to 1.5 6 km cast so serious 
doubts u^ion the adequacy of hy{K>thesis No 1 that 
we spent a year preparing new expenments on 
absoriition eoefficienta of the penetrating rays to 
enable us to diiforuntiatc sharply beta een hypothesis 
No 1 and hymthesis No 2, since No 3 had alreaily 
been definitely eliminated by Oockcl’s experiments, 
now’ checked by Hess, Kolhrirster, and ourselves 

It was eighteen months later, after Dr Otis and 
1 had made our absorption experiments with lead 
and water on top of Pike’s Peak, that we found 
that those diacrepaneies between Bowen and 
.Millikan’s and Hess and Kolhdrster’s balloon find- 
ings, discrepancies which hod caused us so much 
concern and raised so much doubt about the inter- 
pretation of the penetrating rays, had been removed 
iiy Dr. Kolhorster’s 192‘3 work in the Alps, which 
y ieldeil jilP = 0’25 per metre of water, a result which 
18 m substantial agreement with our sounding 
Imlloon data, as we have deflmtely shown.” The 
difierenco in the ionisation to be expected at tho 
top of tho atmosphere between /* — 0’26 and — 0-67 
18 enormous, and the sounding balloon flights wore 
tho first to reveal the untenabloncss of the lost 
figure. I believe that all recent work is in sub- 
stantial agreoment with the first figure We have 
never thought it necessary to contradict or to 
answer at all the critiques of our sounding balloon 
experiments, for the simple reason that the data 
obtained in these balloon flights appear to speak 
for themselves since tho result yielded is now 
generally accepted. 

Our critics charge Dr. Cameron and myself with 
misrepresentation because we said that “ up to this 
time the incrcasmg rate of discharge was the sole 
phenomena upon which the hypothesis of rays of 
cosmic origin rested ”, but they insert the year 1926 
xnstead of the correct year, 1922, and then quote 
Kolhdrstor’s 1923 data to show our error. Tho 
table given in Meyer and v. Schwcidler’s “ Badio- 
activitat ” (1927), p. 606, actually records no 
absorption coefficient obtained up to 1922 in any 
way except from measurements in air. ‘ 
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The only remaining point of criticism of our 
article is in our statement that our observations 
at great depths in the water of high-altitude hiiow- 
fod lakes, definitely shown by long testa to be free 
from radioactive impiintu’s, represent the first 
time that the zero of an electnisoope had been 
definitely determined. Our critics think that 
Borgwitz succeeded m doing tho same thing when 
he in 191.5 took an unsealed electroscope into a 
salt mine and assumed tho non-oxistence of any 
radiations from radioactive impurities in tho 
surroundings For the purpose of assuredly 
ehminating completely both local and cosmic 
radiations, it scarcely seems to us that Bergwitz’s 
procedure in 191.5 can be called a trustworthy 
determination of the zero of an electroscope In 
an instrument of a litre capacity containing air at 
atmospheric pressure, his reading was 8 ioiih at 
the surface, 4 ions in the Halt mine With an 
instrument of the same volume and pressure our 
reading at the surface is 7 ions, under 160 feet of 
water it is 16 ions The larger difference in our 
case probably means that we aro liettor screened 
from loeal effects In any ease, unless careful 
tests for such bcrceniiig were made, we doubt if 
Dr Bergw itz himself W'ould call it a zero determina- 
tion However, we are very glad to bo mformorl 
of his exp’riincnts, whieh we hail in fact overlookeil 
The worst case of misunderstaiuhng and mis- 
statement that I have seen, however, is met with, 
not in connexion with articles on cosmic rays, 
though probably due to misconceptions engentlereil 
by these artichi, but m a review of a short article 
I wrote by n'q^uest for the American Philosophical 
Society on “ l^c Last Fifteen Years of Physics ” ® 
which 18 abstracted in tho Physikalxsrhe Benchte, 
Apnl, vol. 8, p 46.5, No. 7 , 1927. In so short a 
review as I had to give here of so huge a field, it is 
of course impossible that any two pcoplu would 
select pm-isely the same group of advances to 
emphasise, but if there was any national bias m 
tho list selected I was completely unconscious of it 
Furthermore, such bias was not noticed by the 
best informeil European physicist of my acquaint- 
ance, who actually visM tins particular article 
before it went to press. The reviewer’s miBunder- 
standing and misreprcHcntation of the article is 
presumably due to preceding misconceptions, and 
barely possibly in part to the fact that m this 
necessarily very sketchy enumeration of a number 
of imjioii^nt advances, 1 repeatedly inserted 
references to my book on ‘‘ The Electron ” or to 
my more extended articles like those on cosmic 
rays, merely for the sake of giving the reader 
opportunity to lisik up, if ho wished, ray more 
complete chseussion of the advances under con- 
sideration. Tho reviewer appears to have taken 
these references, without looking them up, as 
claims of discovery by mo, whereas they actually 
contammerely the history of theailvaiices, altogether 
objectively presented. Actually no such claims as 
the reviexver asserts are either made or implied. 
Again, therefore, I beg the reader to road the 
article in question before he draws any conclusion 
about it. 
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Returning to the main question here under dis- 
oussion, there can be no doubt whatever about the 
fact that every country tends to get its own 
contributions out of their true perspective. Having 
been brought up, soientifically, la^ly on German 
books, I well recall my surprise, when I had 
opportumty to spend a few months of study in 
Paris and Cambridge, to find how badly I had 
underrated French and English contnbutions to 
the development of physios, an error which a few 
months of study in these centres was well calculated 
in its turn to correct It is in this correcting of 
perspective that the great value of foreign study 
lies. 

We Americans have in the past made so few 
contnbutions ourselves, and have been brought up 
so completely on foreign books, and in foreign 
schools, that we have been in a particularly 
favour^ position for appraising the contributions 
of other countries, without bemg too much impressed 
with our own scientific importance, since every- 
body has recognised the foci that we had none 
That wo, too, are b(‘ginning to bo charged with a 
nationalistio bias in science is perhaps merely an 
indication that some contributions are actually 
beginning to come from this side of the water. 

As international contacts in science increase, and 


they are now doing so more rapidly than ever 
before, it is not too much to expect that science 
will very soon become more completely objective 
that it has been heretofore There will be two 
signs of the approach of that hoped-for day : first, 
a decreasing amount of international claiming of 
priorities ; secondly, and even more important, a 
decreasing amount of suspicion of nationalistio 
motives and of making of unwarranted charges of 
prejudice in the presentation of work. 
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The Welland Ship Canal. 


f’PHE opening on July 1 of the reconstruchHl 
A Welland Ship Canal between T^ake Erie and 
Lake Ontario marks an important stage in the 
developments of the North American waterways 
which will ultimately enable large vessels to pass 
between the Great Lakes and the Atlantic Ocean 
Lakes Superior, Michigan, Huron, Erie, and 
Ontario constitute the greatest lake system in the 
world, and owing to their geographical position and 
the rapid exploitation of the vast natural resources 
of the North American continent, the traffic on 
them, already of enormous proportions, is steadily 
increasing Ore, coal, and gram form the greater 
part of the cargoes earned, and the vessels em- 
ployed are especially constructul for the quick 
stowage and discharge of cargo Many of them, 
too, are of very large dimensions, there being more 
than 300 vessels of 600 feet or more in length In 
1926 one vessel earned a single cargo of 16,900 
tons, while 12,000 tons of ore have bwn loaded in 
about a quarter of an hour. Owing to climatic 
conditions traffic is only powible for seven or eight 
months in the year, but in this time a greater 
tonnage passes Mtween Lake ISupenor and I.Ake 
Huron than passes through the Suez Canal, the 
Panama Canal, and the Manchester Ship I^nal 
combined. 

Between Lake Superior and the Atlantic, how- 
ever, there are three natural barriers to shipping, 
the first between Lake Supenor and Lake Huron 
which has led to the buildup of great looks on both 
the Canadian and United States sides ; the second 
between Lake Erie and Lake Ontario, formed by 
the Niagara escarpment across which the Welland 
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Canal runs, while the third lies m the unnavigable 
stretches of the St Lawrence below Lake Ontario, 
to avoid which the St Lawrence Canal was con- 
structed. This canal at present only admits of the 
jiassage of vessels about 260 ft in length, but its 
enlaigement is aln-ady lH*ing discussed. One 
interesting feature of the traffic through the canals 
is that ships, whether Canadian or American, pass 
through free of tolls 

The Welland t 'anal is situated a few miles to the 
west of the River Niagara and runs practically 
north and south from Port Weller on Lake Ontario 
to Port Colborne on JAike Brie, the distance being 
about 25 miles. Between the lakes there is a 
difference of level of 325 ft. The first Welland 
Canal was built a hundred years ago with forty 
small woollen locks admittmg the passage of vessels 
of 7 J ft draught. In the 'forties of last century 
tho canal was reconstructed with twenty-seven 
locks 120 ft. long, 26 ft wide, and ft. of water. 
It was again reconstructed in the ’seventies with 
locks 270 ft m length, 45 ft beam, and 14 ft. of 
water, and the traffic by 1904 had grown to 620,000 
tons and by 1914 to 4,000,000 tons per annum. By 
then the decision to convert it into a ship canal of 
the first order had already been made, and the 
canal to-day has but eight locks, but these are each 
820 ft. in length, 80 ft. wide, and with 30 ft. of 
water over the sills. 

Needless to say, the present reconstruction of 
the canal has involved engineering works of the 
first magnitude. Embamunents, breakwaters, 
harbours, storage basins, spillways, weirs, bridges 
have all had to be built, while Hie most important 
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feature of the canal ih the flight of thno twin 
looks. Nos 4, 5, 6, which have been built at Thorold 
and constitute a structure 4100 ft in li ngth and 
more than 300 ft wide The three locks together 
have a total lift of 1 IQJ ft being 54^ ft greater 
than the lift of the three locks at Gatun on the 
Panama Canal The locks are not so large as 
those in the Panama Canal which arc 1000 ft long 
and 110 ft wide but the lift for such a work is 
unprecedented The walls for the greatt r part an 
formed of romfonod concrete monoliths 00 ft in 
length 

During the past yeai a fully illustrated account 
of the canal and its construction has been published 
III ETUjineenng and the articles ha\e includcHl 
descriptions of the great excavating michincs the 
travelling forms and the < oiicn ting plants w ith the 
aid of \^ich the massive walla have been built 
In the Panama f anal ships are towed thiuugh bv 


electric loeomutives but in the Welland ( anal they 
will proceed under their own power Every pre 
caution however, has been taken against accident 
the twin locks have double gates and wire rope 
hawsers guard the entrances to the locks Ihe 
gates themselves arc 82 ft high 48 ft wide and 
*> ft thick, each weighmg 480 tons For the control 
of the gates and the working of the numerous 
large sluices and valves throughout the system 
electrical machinerv has been installed and cm rent 
for this will next vtar bi available from a jiower 
station placed at the foot of the three twin locks 
Phis will contain thice 5000 h p hvdraiilic tur- 
bines working uiidir a head of 180 feet I ho 
whole of this great work has been earned out b> 
various cHintraetois woiking iindir the direction 
of the IXpartment of Kailwavs and ( anals of the 
Dominion with Air Alex T Grmt as 1 ngincer 
in f hargi 


News and Views 


iHt. discourse by Sir Harold Carptntei which wo 
publish to day as a siKscinl supplement provides a 
very complete survey of the important results which 
have been obtained by the study of single ciystals of 
metals Whilst ordinary metals consist of a laige 
number of crystals with their axes diiected mote oi 
loss at random means have been devised foi pio 
ducing specimens large enough foi the tests usually 
applied by the engineei to metallii sjieciineiis but 
consistmg of a single individual ^n extensive field 
has thus been opouod up for the studv of the | lop 
eities of solids Ihe use of amgle crystals eliminates 
one voiy obscuie factor the existence of boiuidaiies 
of unknown piojierties between the ciystals and also 
by limiting the diiections m which slip can occtii 
imder the mlluence of stress greatly simplifies the 
georaetnoal conditions of a mechanical test The 
study of the electiical and espiecially ot the magnetic 
properties is correspondingly simphhed It becomes 
I>ossiblo to eomi>are the projierties of metals with 
those of ionic crystals such as nick salt which have 
so far proved most amenable to theuietical treatment 
The work on metallic single crystals is thus certain 
to throw much light on a problem of the greatest 
mterost to the engmoer as well as to the pliysicist 
that of the cohesion of solids 

rHy methods adopted by the cijstallographer for 
growmg {lerfe et crystals of salts fail completely when 
apphed to metals and it lias been necessary to doviso 
new methcxls For readily fusible metals, the slow 
Hohdifioation of the mnltcoi metal m a tube cooled 
from one end has proved most successful, but other 
means of attaming the same end have proved their 
value The production of very large crj stale m homo 
geneous metals by suitable aiinealmg after critical 
stram, due ongmally to bir Harold Carpenter and 
extensively apphed, especially by him and Miss Clara, 
has furnished the material for the detailed study of 
the deformation of amgle crystals, m which the X ray 
method of examination has rendered such Valuable 
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scMxncP't. I-astly the mgenioiis method of tho Dutch 
iimstigators dtjiending in the dec omiKisitinn of the 
vaixmis of metallic i dides by lieat has mode avail 
able crystals cf seme cl tho most nfiuctoiy of tho 
mttnis fhen. still iimam many unsolved pniblcms, 
and there is still no general agieemt at as to tho natuie 
of tho prcHoss of hardening by cold woiking but Sir 
Harold Carpenter clearly indicates the iinmoniso ad 
vances in the studv of metals made p issihlo by tho 
nc w technique 

The Institute of Phv sic s a short time ago appiomted 
a committee to mipiire into tlie possibility of drawuig 
up a catalogue of ap|iatatus which hiul boon used in 
tlie eoursu of mvestigations Ic odmg to important dis 
cxivenes At the lerjacst of the lominittix) tho Insti 
tuto IS now making a gonoial appeal to all who have 
chaige of histone apparatus ihe apfieal, which is 
Higncxl by Di W H Lcolos Sir !• W Dyson Sir W 
H Uiagg Sir C \ Parsons Sir I f Tliomsc n Sir 
R T (jlo/ebrook and Sir H O Lyons isinadowith 
the objcx^l of obtaining infoimiition os to the existence 
of a| paratus and the resourchis it was useil iii so that 
students of the history ol science may bo able to visit 
identify and study it It is also suggested that tho 
committee could ixissibly assist tho owners if they so 
desire, to place the apparatus whore it could be ]>or 
manontly secure I to the nation In such uistilutions 
as the bcioncH} Museum, tho < onsorvatoire cles Arts 
et Metiers, tho Deutsches Museum, and the Smith 
soman Institution England, Franco, Oermany, and 
Amonca already possess extensive collections of great 
value, and tliere are probably few observatories, lab 
oratorios or scientific societies whic h do not own some 
histone ap}>aratu8 wlule other mstruments are m 
pnvate hands Practically every pnvate oollootion, 
however, is ultimately dispersed, and the compilation 
of such a catalogue as that now being formcxl might 
lead to the more histone apparatus beooming the 
nation s property As with pictures and other works 
of art, the selective pnnciple should be ^pliod, and a 
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joint oonunittee of the Iiwtitute of Phyoics and kindred 
aooieties would be a suitable body to art in an advisory 
capacity 

In the past, wars, riots, and fires have been the 
cause of the destruction of much valuable apjtaratus 
Gilbert s collection, which he bequeathed to the Royal 
College of Physicians, was hwt in the (ireat Fiie of 
London Hevelius lost both observatory and instru 
ineiits by a fire at Danrig m 1670 , the great fire at 
Copenhagen m 1728 led to the destruction of Komer s 
telescopes and the first observatory at St Petersburg 
was burnt down m 1747 One of the most deploiable 
of all losses wan oirasioned by the fire at the Volta 
( entenary Exhibition at ( omo in 1000 when Volta s 
original piles and (ells, eti weio lost Wai-s have 
been no lens destructive than hres 1 he manuscripts 
of Thomas Harriott, astronomer and mathematician 
disappeared dining the ( ivil War (»iegoiy haint 
Vmcont the sevonteenth lentury geometei lost all | 
in the siege of Prague t hladni lost some of his at ous \ 
tical ap|jaratus during the Napoleonic W ais while 
Begnault after the occupation of Pons by the Ger 
mans, ictumtil to his laboratoiy at Si vies to find 
hiH standard apparatus and the lesults of Ms great 
researches on the expansion of gases iiiiiud The 
destruction of PnestUys libiaiv and apparatus cm 
curred during the Jliiinmgliam Biots of 1701 flow 
important instiuments may disapiienr unrecotdeci is 
shown by tho caae of Sturgeon s c lectrical apparatus 
In 182'i tho Royal Society of Arts rtcoided the award 
of a modal and thirty guineas to Sfiirgotin for the gift 
of hia electrumagnetio apparatus but this ini hiding 
the first electromagnet evui mode has tuiforf unati Ij 
long smee disappeared Such it may lie hojied will 
not hajipen to any unpoitant collection in tho future 
and we feel that tho Listitute of Phjsics is doing a 
public service in obtaining ticonls which should go 
far to prevent such lossis from lia))])oning 

On lime 14 n laige meeting of uiiiveisitv professors 
academicians, and scientific men met in the gnat hall 
of the Palace ot tho Ajmstolii Cliancciy m Romo in 
commemoration of tho thud ceiitenar> of tho death 
of Pnneo 1< edoric o C CM tho foimder of the i uclcmia 
del Lincci After intioductoi y remarks by tbo picsl 
dont. Prof (tiusoiijm) ( rianfranceschi Pi of Antnnmo 
Anila recounted bow tho idea came to (. esi of bringing 
together all scholars of that time the first sc nous 
attempt to organise human kiiowlndgn recoided m 
history 1 his academic activity was to Imvo its cciitie 
in Rome, but was to ombiaoe tho wlioli world then | 
known h rom this suggest ion was liom the A ccadc mia 
del Lmcei so namcxl from tlie power attnbuted to tho 
lynx (fa lint i ) of seomg into the dejiths of things I ho 
most illustrious scientific men of tho day siipiKirtcxl 
the project, and Galileo was dcsiious ot becoming a 
member of tho Acndi my Prof Anila c mjihasised tho 
fact that, so far us his nstrononiic ul disi oveiies went, 
Galileo received nothing but In Ip from the Church 
the opposition to him being based on Ins persistence 
m his own special interjiretation of tho 8ciiptiit«« i 
Ceei himself tnade a large iiumbei of discoveries liear 
mg cm the structure, functions and classification of 
plants, being the hrst to utilise the microscope in such ' 
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mvestigations , and m adchtion he made noteworthy 
contributions to mmeralogical and zoological know 
lodge 1*101 Anila was followed by the Rev Prof 
Agostino Gemelli who traced the developments taking 
place after tho death of Cesi, and mdicated the relation 
ships botweem the ongmal a<»domy and the Accwdeima 
Pontihcia doi Nuovi Lmcei and the Reale Accodemia 
dei Linooi of the jirosent day Prof Gemelli also 
contested tho mow, oxprosscxl by certam historians 
that the ac tiv ities of the academy wore often rostnetod 
as the lesult of clerical antagonism, especially that of 
the Jesuits oi of lack of papal support 

Thf appoirtment of a Committee to consider and 
rejNirt on tho training of candidates and probationers 
foi apiNiintmont as forest ofhcois m tho government 
seivice was annniinreil in Nati rf of June 21 In 
directmg attention to this f ommiftee the becretary 
of State for the C oloim s putiifs out that the proper 
I conservation and development of tho forests of the 
Hritish Pmpirc is a j>i ohlcm whic h lias been attrac ting 
■iicieasing inteiost of imcnt veais and is one of gioat 
national inijioitanre Ihe ( olonial Oihee is r«e|M)ns 
iWe foi tho munagoment of about ono third of tho 
total foicst area of tho > mpirc It is recognised that 
the ( olonial Fonstry Sciviccs have been very weak 
in niiinbors, whilst owing to c hangos or possiblo 
changes in tin demands for difft rc nt kinds of timber 
It IS becoming a mafic i of iirgi tit impoitanie to ex 
pint flu possibilities* of making fuller uses of the 
tropical haidwood foiists of tho hinjaic It is con 
sidciid that a laitfiil inqiiiiy may show that theie 
010 some directions in which gieatii facilities may be 
made available f tr the t laining of future forest offli ers 
lo imclertake such an inqiiny is the rmmm d (tre for 
tho ap|M>intmcnt of the Committee 

loHANN IxypLFR IS locogniscd os one ol tho toundera 
of inoilcin astionomy, and his discoveries are known 
to every student of physical science Ho was to 
(.ermany what Galileo was to Italy and Newton to 
Ungland and it is therefore with interost we loam 
that airangomcnts are being maile to oommeniurate 
the ten ontonary of hib death which falls on Nov 1 5 
of fins year Kepler died in 1030 in the midst of 
the Thirty A cnis W ar, and was buiied m the chiin h 
jBid at Hatisbon hut the ehurchyaid was prneticallv 
dcstiovcxl m the desjieiate struggles of the timo and 
the site of his gnivo is no longer known In 1803, 
however the venomblo Pnneo Primato Dalberg, 
known foi his love of tho fine arts, i rccted a cenotaph 
I at Katisbon to Kepler s memory and the commeraora 
tion pioces dings will commence on Sept 24 before 
this miiuoiial with an address by Dr von Dyck, 
of the Munich loclmical High School Tlie same 
evening a meeting ot tho Society of History and tho 
Sotiity of Natural History will be hold and on the 
following ilay Prof Rauschinger of Leipzig will deliver 
an adilress in tho old Rcichssnal at Ratisbon The 
proceedings will bo hi ought to a close with an act of 
homage before the bust of Kepler in the WaUialla 
neai the city 

Man\ places in Grormany beside Ratisbon are con 
nectad with the memory of Kepler Bom m tho 
little town of Weilderatadt m Wurtembei^, Kepler 
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attended srltool at Maulbronn, -waa a atudent at the 
Univeraity of Tubingen, and in 1604 liecame a pro 
fewior of astronomy at Oratz At Prague he lived 
for a short tune with lycho Hrahe, and ho afterwards 
hold piofeSborshijH at 1 inz Rostock, and at Sagan in 
bilesia There was nothing m his upbringing or 
surroundings to stimulate Koplei s interest lu tu leneo 
and from his earliest days ho hail a struggle against 
misfortune A sickly child of well bom but indigent 
parents, he suffered more than onc^ from severe 
illness, he had the unhajipy experience of suing his 
liarents sepaiate, while after his own manie^te 
domestic affliction and )>ecuniary difhculties dogged 
his footsteps Even after rooeiving tho appointmc nt 
of imjieiial mathematic lan to tho hmixiroi Rudolph 
his salary was often sadly in arieais, and it was while 
attempting to obtain some money that he dioil nt 
Katisbon ct amid all his difhculties he was able to 
]tublish no fewer tlian thirty so|iarato works and ho 
left be hind twenty two volumob of manusc ripts It 
was apjwrontly from tho lectiiios of Moestlin that he 
learnt of the i evolutionary views of ( opernicus while 
It was from tho long senes ot observations of lycho 
Riaho that ho obtamed tho mnteiial which enabled 
him to seaich out and eniiiiciate tho laws c>f planetary 
motion lioaide the momorial at Ratishon theie is a 
moniunent to Kepler at Woilderstadt a dciscription of 
which was given m Natubb of July 21 1870 at the 
time it was unveilec] 

An mdiistry the bleeding ot game buds which 
IS well established in (ireat Kiitain though on a 
small scale is attiactiiig greater attention in tho 
Lnited States of America Already some of tho 
largest and most pnKluctive game farms in tho woild 
have boon develoiiod theio and the sii[)ply is met by 
an over incieasing demand This hna laigely to do 
with tho development of the siioil of shooting m tho 
States for most of the game birds and then eggs are 
iiHod for lestocking State game departments and 
the shootuigH of HjKirtsmcn s clubs But in ivddition 
the demand for stock foi |iiO|iuguting and the needs 
of bird fanciers and zoological gardens aro so great 
that It IS seldom neoessarv to dispose of tho birds for 
food Iior the guidance of game bird breeders the 
U S Oe{iartment of Agnculturo has lasued two 
J'armers BulUttna (Nos 1612 and 1013) on the piopa 
gation of acjiiatic gome birds and of upland game 
birds from which may be obtained coiiLise and 
useful hints on the most up to date methods employed 
in the mdustry 

That alligators should have an economic importance 
so great as to merit the establishment ot alligator 
reserves and farms will surprise many readers, but it 
18 perhaps more astonishmg to learn that the use of 
alligator hides for one purpose or another has boon m 
vogue m tho Umted States since about 1800 Nowa 
days the industry concerns itself wnth tho manufacturo 
of trunks, travellmg bags, purses poc.ket books shoes, 
and miscellaneous novelties, and the result hoe been 
a deolme m the numbers of alhgators which, in some 
places, threatens extmotion In the beginnmg of this 
century the output of the United btates tanjtenes 
was about 280,000 skins annually, valued at 420,000 
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dollaiH but dming the past few years the number can 
not have exceeded 60 000 a year prices ranging from 
36 cents for a 3 foot skin to 3 or 4 dollars foi a 7 foot 
skill Accordiiigl> the alligator once deiiocmccd 
has come to be protected b> local laws which enforce 
a close season a licence foi trappers and have even 
created a State AIhgatoi Reservation m hloiidn 
This anil much information about the habits tho 
hiuitiiig and tho food of Allufutor musiastpunaia is 
containect in Technirnl Built tin No 147 ot tho Li S 
Department of Agncultim* 

1.HF fundamintnl scientific research work which is 
bemg earned out undei tho tlothwoikers Research 
Scheme in the University of IamnIs is year by year 
becoming more iinfsirtant and leci iving more exten 
Bice iccognition Pc rhaps no better indication of the 
value wine h is beuig placed upon this work in sc lontihr 
ciicles c oiild be given than that ac Lonlesl hy tho Royal 
Society which has roc c ntly made a grant of £200 for 
a) paratus to facibtate tho \. ray work on textile fibres 
u)>ou which Mr W P Astbiiry isongaged This work, 
along with tho physic o chemical work unde r Mi J B 
S|ieakinan is giadiially clearing up the complex 
pioblem of the structiin of the wool fibre and in tho 
neat future it is piohahlo that knowing what wool 
really is hotter control of tho raanufactuiing processes 
may be tnsurcxl This the wnsdom of lumnng side 
by Hick, fundamental scientific resoaich and textile 
tec hnologv is bee oining moro and more justifieil 

Imk Deiairtmont of /oology of tho British Museum 
(Natuial History) has leccived fnim Col H Wall a 
collection of moie than a thousand skulls and skeletal 
pre|>atations of Indian snakes whic h is h} fat tho 
most complete collection of ifs kind ever Hssonibled 
Ihe Depaitnient of Croolog> has ai ({iiircd by piirtliase 
a Hkeleton of tho shot t legged ihinocenis hleoctran 
foaaufir from tho Pliocone of Kansas I S V In im 
portant addition to the coUec turn of inctuiritts is a 
fine mass ot motooiic non weighing 233 lb and form 
mg a complete individual mass from South MeHt 
Africa ThiH was one of si mt thnty masses weighmg 
about ten tons displayed m the Public (>aiden at 
Windhoek riiesc had boon collected from the desert 
in the iieighlMiuiliocHl ot (iiboon m (ireut Namaqua 
land where in prohistonc times there must have been 
a temfac showoi of onormous masHes of iron Another 
valuable donation to the Depaitment of Mineralogy 
is a magnitic ont group of large crystals of melanterite 
(iron vitriol) found in ancioiit workings m the bkouno 
tisna mine C yprus Mr R C rawrshay has presented 
to the Department of Botany 167 cravon drawringa of 
Rusaula Ruaatda is a genus of Agancoceae (toad 
atcxils) which is characterised by tho blight colours 
of its cap and the clearly cut, {lajier like gills Mr 
Crawshay has just published a bcxik, bpore Oma 
mentation of the Russulas , m which a classification 
of the species on the basis of the spore characters has 
been fully worked out In this work it was impossible 
to publish diawmga of the fungi which were exammed, 
and consequently the ongmal drawings have ui adch 
tional value 

As a memoiial to Hie late Sir George Boilby, the 
distinguished ohemical engmeer, who died m 1924, a 
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fund waa collected ui 1926 from the mterest on which. 
At the diaoretion of the adminiatrators Awards are to 
be made from tune to time to British mvestigatom in 
Boienoe, to mark appreciation of distinguished ongmai 
work earned out over a number of years, preference 
being given to investigations lelatmg to the special 
mtereets of Sir Qeoige Beilby inoludmg problems 
coimected with fuel economy chemical engineenng 
and metallurgy The administrators of the fund have 
announced the award of £200 each to Dr Guy D Ben 
gough, of the Chemical Aesearch Laboratory Ted 
dmgton and Mr Uhek B Lvans, of Cambndge 
Ihe admmistrators of the fund are the presidents 
treasurers and secretones of the Institute of Chem 
istry the Society of Chemical Industry and the 
Institute of Metals 

Thk thirty ninth aimual leport of the Coun< il 
of The Institution of Mmuig and Metallurgy records 
the following awards which were presented at the 
annual general meeting on Juno 26 The gold medal 
of the Institution to Sir rhomas IT Holland, in 
recognition of his distinguished services to geological 
science and to the mineral industries dttnng his tenure 
of high public appointments notably thoio of diret 
tor of the (.oological Survey of India and of rector 
of the Imperial ( ollogo of Science and Technology 
^and of his researches and publications upon the 
mineral resources of the British Fmpire and their 
relationship anil national and international problems 
Ihe Consolidated (.old Fields of South Africa Ltil 
premium of forty guineas to T B Ric hardson for his 
paper on The Importance of Bee ivered or Second 
ary Tin The William Frecheville Students 
PiuHi of ten guineas to A Bray for his Notes 
on the Banket Beefs of the (.old Coast (kilony 
Tlie Arthur S Dwight jjost graduate travelling 
grant of two himdred guineas to W D Jones In 
accordance with the conditions of the grant, Mr 
Tones proceeded to the Umted States m October 
where he spent about three months m the study of 
metalluigical plants and m malung personal contacts 
with operatmg men Smee his return to !• ngland he 
has submitted to the Counod an exhaustive report 
of his visit A special grant of £60 from the Post 
Graduate Grants Fund of the Institution to S R B 
Gooke to enable him to proceed to Bntish Ckilumbia 
to gain practical experience The grant was mode on 
the nomination of Prof Junes Farit, dean of the 
faculty of mining and economic geology of the Uni 
versity of Otago Now Zealand 

Thk Iniversity of freiburg has (onferred the 
honorary degree of doctor of natural philosophy 
upon Dr F W Aston m recogmtionof his work on 
isotopes and other subjects 

An mtereeting innovation has been mtioduoed mto 
the advance proofs of papers recently circulated by 
the Physical Society Wherever a mathematical 
symbol occurs for the first tune, or is defined, the 
symbol is noted m the margm Thus any reader who 
wishes to find quickly what the symbol denotes has 
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only to run his eye up the margm a far more rapid 
process than is sometunes necessary m scientific 
papers 

A FBOvisiONAi. programme of the fourth World s 
Poultry Congress, to be held at the Crystal Palace 
on July 22 30 hM just been issued The congress 
M being organised by the Ministey of Agriculture 
and Fisheries m conjunction with the Department of 
Agncultiire for Scotland and the Ministry of Agn 
culture for Northern Ireland and fifty six countnes, 
ranging alphabetically from Argentina to Yugo 
hlavia are takmg part m it The programme con 
tains a short account of the objects of the congress, 
a list with many photographs of the personnel 
of the national committees and a diary of the daily 
sessions The papers to bo read at the morning 
meetmgs are extraordmanly numerous and com 
prohonsivo but the provision of many afternoon 
and evening entertainments and a post congress 
tour suggest that there is no danger of making Jack 
and Jill dull children The fee for full mem^rship 
of the congress is £2 2s for each membei from the 
United Kmgdom and half that amount foi wives 
and relatives of members 

A I OBBFspoNDKNT diiocts oiir attention to an 
exjieriment described in a lecently publisheil sihool 
book on chemistry m which metallic mercury is to be 
heated m a (lucible Ihis would have the effect of 
volatilising the meicury and if the experiment were 
porformocl by a numbei of pupils in a school laboratory 
the effects might bo very sonous Teachers are ro 
minded that the jxnsonous effects of mercury vapour 
were recently emphasised by Prof Stock and they are 
warned that such expermonts os that just desenbod 
should never be rained out m school laboiatoiios 

Mfrsbs H K 1 ewiB end Co Ltd 136 (,ower 
Stieet W C 1 have just issued a handv list of ninent 
works on engmeenng — oUetiical civil and mechanical 
— ^which many reodois should find serviceable 

Appticationb arc ravited for the following appomt 
monts, on or before the dates mentioned — A director 
of education for the (xiunty Borough of Middles 
brough — The Town Glerk, Mumoipal Buddings, 
Middlesbrough (July 8) An assistant lecturer m 
agricultural engineering m the University of Leeds 
— ^The Registrar, The Umvereity Leeds (July 12) 
An assistant instructor m dairying at the Bntish 
Dairy Institute — ^The Secretary Bntish Dairy In 
stitute The Umversity, Reading (July 12) An 
agncultural education officer under the Isle of Wight 
C/Ounty Ckiunoil Eklucation (ximmittoe — The Director 
of Education, County Hall, Newport, I W (July 14) 
A bacteriologist at the Government Lymph Establish 
ment, Hendon — ^The Director of Establishments, 
Mmistry of Health, Whitehall S W 1 (July 14) An 
assistant lecturer m geography in the Umversity of 
Leeds— The Registrar.The University Leeds (July 14) 
An assistant lecturer m organic chemistry at the 
University College of North Wales, Bangor— The 
Registrar, Umversity College of North Wales, Bangor 
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(July 14). Teni[Kirary amuttont chenuata in the 
Government Laboratory — ^The Government Chemist, 
Clement’s Inn Passage, W.C.2 (July IB). An assistant 
works manager of the Metal and Steel Factory, Isha- 
pore, India — ^The Secretary, Military Department, 
India Office, S.W.l (July 19). Three research fellows 
in the Department of Glass Technology of the Um- 
versity of Sheffield — The Kegistrar, The University, 
Sheffield (July 19). An assistant plant pathologist 
under the Department of Agriculture and Forests of 
the Sudan Government— The Controller, Sudan 
Government London Office, Wellington House, 
Buckmgham Gate, S.W.l (July 21). An inspector of 
agriculture under the Department of Agriculture and 
Forests, Sudan Government The Controller, Sudan 
Government London Office, Wellington House. 
Buckmgham Gate, S.W.l (July 21). An assistant 
lecturer in the De{>artment of Zoology of Kmg’s 
College, London — The Secretary, King’s College, 
Strand, W C.2 (July 21). A research physicist m the 
Department of Glass Technology of the I'nivorsity 
of Sheffield — The Registrar, The University, Sheffield 
(July 21 ). A lecturer in botany and assistant lecturers 
m pharmacy and chemistry at Robert Gordon’s 
Colleges, Aberdeen— The Secretary and Registrar, 
Robert Gordon's Colleges, Aberdeen (July 23). A 
research demonstrator m the division of biochemistry 
of the Lonilon School of Hygiene and Tropical 
Medicine- The Secretary, London School of Hygiene 
and Tropical Medicine, Keppel Street, W.C.l 


(July 24). A student probationer (aoolugist, botanist, 
or physiologist) at the Marme Biological Laboratory, 
Plymouth — ^Tho Director, Marme Biological Labora- 
tory, Plymouth (July 30). A professor of educa- 
tion in the Rhodes University College, University 
of South Afnca— The Secretary, Office of the High 
Commissioner fur the Union of South Afnca, Trafalgar 
Square, W.C.2 (July 31). An assistant professor 
of anatomy in the University of Manitoba — The 
Dean of the Faculty of Modiome, Medical College, 
Winnipeg, Canada (Aug. »). A womeai demon- 
strator and assistwit lecturer m chemistry at Royal 
Holloway College — The Pnnoipal, Royal Holloway 
College, Englefield Green, Surrey (Aug. 30). A 
Smartt memorial scholar m the University of Cape 
Town, for research m subjects bearing upon agricul- 
ture- -The High Commissioner for the Union of South 
Africa, Trafalgar Square, W.r.2 (Sept. .30). A prmcijial 
of the Aston Technical College -The Chief Education 
Officer, Education Offlro, Margaret Street, Birming- 
ham (Sept. 30). Assistant lecturers and advisers in, 
respectively, agncultnrc, dairy husbandry, and horti- 
culture, under the Bucks Agricultural Committee — 
The Agficnltnral Organiser, County Offices, Ayles- 
bury A lecturer m agnoultural bacteriology in the 
University of Rending The Registrar, The Umversity, 
Read mg. 

Erratttm — .Tune 28, vol. 125, page 967, col. 2, lino 
6 from end, for W. R. Beaton read W. E. Benton. 


Our Astroaomical Column. 


Cemett. — Prof. H. E Wood has computeil the 
followmg parabolic oibil for Forbes’s comet, 19306 . 

T 1930 May 10 588 UT. 

« 321° 8' ] 

II 278 13 [ 1930-0 

i 97 16 j 
log? 0-06183 

The following orbit of comet 1930d w by Dr. A. C. D. 
Crommelin from observations on May 2, 12, 22 
(B.A.A. Circ 95) ; it represents on observation of 
J une 3 within a few seconds of arc : 


T 


n 

* 
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1930 June 14 -1826 U.T. 

192“ 18' 18-92' 1 
76 47 11-84 \ 1930-0 

17 24 34-76 j 

42 21 26-37 

0-4913883 
0-0049406 
6-468614 years. 


Mr. Blathwayte, of Johannesburg, who had not heard 
of the discovery of the comet, picked it up os a nw 
comet on June 3 ; it is the second tune that he has 
token a known comet for a new one ; he has also 
discovered two comets that were really now. Comet 
d is now too far south for European observers, but 
may be followed in the southern hemisphere for some 
time ; it mproached the earth within 4 million milee 
early in jWe ; this seems to be the third closest 
approach on record. No news is yet to hand of 
meteors associated with the comet hairing^ been 


The Planet Pluto. — Diligent search of old )iIateH at 
Mount Wilson obicrvatory has revealed four imagro 
that undoubtedly belong to Pluto on plates taken in 
December 1019 ( f^A /. C’trc. No. 280) As tliey are 
situated within some 6 minutes of arc of (lositions 
calculated with the aid of tho Ucolo observation of 
January 1 927, and as the mean doily motion ( - 6- 14~ 
m R.A ---6-8' in docl.) is also in close accortl with 
that calculated, tho identity of tho Uccle image 
with Pluto is also confirmed. The mean of the four 
iwsitions was telographeil as follows : 

UT 1«19. BA BD«cl 1030 0. Hag 

Dee 29 0667 63 29» 3 8» 19“ 21' 66' 19 

Tliere is probably some error in tho tolegraphod 
magnitude . it would bo expectod to be about 16. 

U.A.I. Circ. 289 gives the follo-wing orbit of Pluto 
calcnlated by Nicholson and Mayall from observations 
% 1010 and 1930 (the 1927 jioMtion was not used). 

T 1988 June 6 -6 U.T. 
w 111"46'1 
(i 109 22 1 1930-0. 

i 17 9 j 

logo 1-60071. 

Period 261 80 yean, 
e 0-2675. 

The perihelion distance is 29 61, which is slightly 
inside we orbit of Neptune. Owing to the hi{^ in- 
clination, the two orbits do not approach each other 
within some four units. It will now he possible to 
make a trustworthy ephemeris of Pluto baok to the 
beginning of the century, so that any other imam 
that may be present on old plates should be identified 
with tolerable ease. 
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Research Items. 


The Mound Builders of the Centre! Southern United 
States Mr Warren K Moorehead communitataci to 
the ( ongrees on Mi<l Woatom Archwolofty held at 
St Louie in 1920 a brief study of the mound cultuio 
of the Miasiesippi Valley which haa now been published 
in Bull 74 of the National Reaearth C ounnl of Washing 
ton Within the area of eomo twenty States eeveral 
mound builduift cultures are to be distinKixshed 
The Kenoral custom of mound building extends lie 
tween the great plains and the Hudson In a 
territory of 600 to 800 miles in extent mound art is 
highly dovelopid, especially in eertain places An 
attempt to arrange the vaiiotis mound lultures 
aoioniing to their status in cultuial deivilopinont 
•oiggests the following order the Hopewell (iilture 
of the lower bcioto Valley the I towali culture of 
Northern Leorgia and the loiiiiesM c ( umberland 
valleys loit Ancient the average village iiopula 
tion of the Kanawha Illinois Arkansas Wabash 
Savannah, and othoi valleys the ( ontral Illinois 
Valley culture, and the Florula South Leorgia < iilturt 
As regards thi origins of the Hoiieaell culture it is 
sugge^ed that a band of very early Algonkin leaihed 
or <iriginatod in eastern Iowa one btaiich may have 
ptsweil up into Wisconsui tlit other pi<Keed(<l oast 
ward through Illinois and Indiana to Central Ohio 
biiilduig mounds as they went On reaching the 
Scioto Valley they became sedcntai v and attained the 
culmination of the Hopewell dovclojiineiit As re 
gards the ultimate origin it is to be noted that Mrs 
Nuttal has foimd heven detailed comjiarisons between 
early I oltoc art and the !■ towah c ulture 

Pleistocene Man in Ireland Imiiortaut woik of ex 
cavation cairied out by momlieiM of the Spelastlogical 
Society ot the ITmvtrsity of llristol in caves in the 
South of Ireland is lecordcd ui the Rroeeedxnqs ot the 
hociety for the year 1921) I ho excavatioiih which 
were carried out ui the suinmei of 1928 lesulted in a 
discovery of no little iin|Kiitanco foi the liistoiv of 
early man in Ii eland They were unde rtaken with the 
view of obtaining material foi coinparisoii with lesults 
obtained by the Soi lety in the Mencli]! caves Avelmo s 
Hole and others box oral oaves m the neighbourhood 
ofDungaivaii Co Waterford weie examined , but in 
one only that of Kilgrany was it found that any le 
suits were likely to be obtained The area in whic h 
the c aves are situated lion beyond that covered by the 
Boiitheni Irish moraine and was therefore uncovered 
ui late Pleistocene tunes when Ii eland was probably 
joined to Britain I xcavation was earned to a dei>tn 
of twelve feet from tho oiiginal surfwo of the cave 
In a stratihcation of several horizons hearths weredis 
covered in the sexrond and fourth strata, and beneath 
the latter wan stalagmite which showed an unbroken 
surface Beneath a tufaceous |>ortion of tho stalog 
mite was a third hearth associated with a late Ploisto 
eene fauna In removing the tufaceous portion human 
remauis were brought to light which careful cleanng 
revealed had been placed m a kneeling position with 
the left side resting agauist the wall of tho c ave Tho 
body had then bwn surrounded and covered with 
stones which kept it in a kneelmg and upnjdit position 
Prof 1< awcett who has maile a careful exammaticm of 
the bones pronounces them to be those of a male, 
4 feet 7 mches in height Tlie skull is long low aiui 
with a pentagonal appearance from behmd, recalling 
one of the Cro Mognon features On the whole, it is 
of Mechterraneon tyjie Althoujd^ no artefacts were 
found which would indicate a cultural horuon there 
can be no question that the remains are the hrst of 
Pleiooene man to be discoveted in Ireland 
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Fungus Spore* in Unne in Duesse Some jiheno 
mena discussed m a piM>er by Foshio Ohiie m tho 
Science Reports of the Tohohu Imperial V nil ersity, 
Sendai Vol 6 No 1, as to the asscM lation of a fung^is 
with a case of meningitis are distmctly puz/lmg and 
deserve fuller elucidation Tho spores of the fungus 
were found in tho uruie and cerebrospinal fluid of tho 
iiatient they weie grown on m pine i ulture and the 
fungus is identified provisionally as AlUmana fenuii 
Neos The fungus was also isolated fiom the dried 
persimmons which hail boon eaten by tho jiatient a 
shoit time before his sudden ilhiess When cultures 
of this fungus wore fed to animals it provcxl jiathogenu 
to a inarkixl degree to guinea jugs labbits andalbmo 
lats though in these animals the lungs are the organ 
i hielly atfc t tod whilst m man tho brain was attacked, 
the lungs showing little alteration ( ompariHOti of 
the toxR at tion of cultures with spores and of iiltia 
hltrates of tho bouillon cultuies of the fungus suggested 
that the pathogenicity of tho fungus is due piimarily 
to tho laige spoios (7 15 ^ long by 7 12 m broad) 

I ho mec haiiiHin bv which the spurts foiiiiil then way 
to the urine is still in need ot elucidation 

Iron Bacteria A veiy thorough stiiily of those 
sjiocialiHed micio organisms appeals to have been 
made by I Tiirowska at various Polish stations ami 
IS reported upon in tho Built tin fnleriiational tie 
I Acadimu Rolotuiux tl des Sc Math it Nat No 
8 10 HI pp ilS 282 1929 Organisms of the 

genera T eptothnx Unllionella and Suliromonai aio 
studied Thoy require a certain amount of non in 
the wattr but more m miiilight because tin iron 
tbtn tends to bt prei ipitatod more rcadiK less when 
the pH ih near neutrality than at pH 6 for the same 
leasuii Abm m saline waters they do not develop 
even whm the iron content of the water is consider 
able piesuniablv because of the reaction ot other 
salts present with thi iron 1 he author attributes to 
the abHenci of solar mdiatim tin frocpient develop 
nient of the iron boctiria m pijwsc evui when the iron 
cuntciit of the water supply is low 

The Identihcation of Hair In an aiticio entitled 

Circumstantial J v idcnce from Hans and I ibies ’ in 
the iBHiie of ( hemisir/ and Industry for May JO Di 
t Aiinwoith Mitchell discusses the ciuistioii ot the 
idintihcation of human hair and the haii of vaiious 
animals as well as the hhree of fabrics fiom the jxiint 
of view of legal evidence llie article contains nianj 
points of general biological intc rest as well as uifonna 
tion of legal interest 

Inheritance in Fowli hnzzled fowls weic known 
m Italy so early as tho year 1600 Tliey apparently 
came fiom the Lost and m the eighteenth century 
were cited as occurring domesticated in southern 
Asia and tho Philippines, Mauritius and Mozambique 
rhe feathers curl bMkwards , the barbs are also curled 
and later wear oft, leavmg the feather bare Probably 
the skin was ongmally black Mr F B Hutt has 
mode an investigation (Jour Genetics, vo\ 22 No 1) 
of the current belief that fnzzio fowls do not breed 
true and that the homozygous condition is lethal 
His results show that the case is parallel to that of 
the blue Andalusians Homozymua birds are viable, 
but they show the frizzled conclition of the feathers 
in a more extreme form than the heterorygotes The 
latter are preferred in the fancy, and so only such 
birds are usually found When crossed with normally 
feathered fowls they gave all ratio of normals 
and heterozygous frizzled From this and other 
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oviclonce it 18 shown that the iiuzlod character im 
coiMlitioned by a siiiKle non sox linked Mendelian 
factor which is dominant as are so many othti 
factors in domestic breeds of fowls In the saino 
numbei Messrs L ( Dunn and Waltoi Landauer 
liavo shown fnim i losses of silky and white Leghorn 
fowls that the genes for dominant white oorebial 
hernia and iiolyldaotyly aie knated in the same 
Imkago giou|) or chromosome the two former \ery 
near togcthir and fiolydactyly some distanci away 
wnic It shows loose linkage with the other two 

Sardine Fishing in California Mr W L Sroiield 
ot the Bureau of Commercial k islu i los giv< s a d« taileil 
account of the methods used in tho saidine fisheiy in 

Saidine Fishing Methods at Monteiey California 
(Diyision of Fish anil (lame ot ( alifomia i lah 
Bnlhhn No 19 (. ontnbiition No 84 fiom tin 

(alifornia State Fisheiies Laboratniy March lOiO ) 

I ho ( nhfoima Sanlme Sartlntu <nndta is very im 
{Miitaiit conimoKially occurring ni shoals in eiioinu us 
numhuH Lioat skill is needed m picking out those 
of the right si/e and much de)i(iids on the judgment 
of the captains of the Ixiais fliL schools ara located 
by tho liiinniesconto pioduccsl h> then movcincnth 
1 his c an be soon readily on a daik night and the itfoio 
the hshing IS almost entirely conhiied to the night 
he Ills wlitn the moon is not shining A descii) lion 
rt the Montcicy hshcry is gisen which can he used us 
a hasib for judging futuic changes in the c induct cf 
tho industij iTiis iiu lucks lishmg gear hshing 
incthcMls notcH on moikets and canmncH btsihs 
gtiitialkn iwledgoofthofishing grounds Ihi biilUtin 
IS illustiutcd fi cly with diugiums and |h tcgiaplis 
and cnihiac t s a laigo ainoiini c f use till infoimation 

Copepodf and Mitei from the Philippines < <>] < | oda 
ti im Ccntial Luzon dc>hciibed by P \ ( hap) ins 

(Haiportici Is) Fnoclrich Kiefer (Calunoiclsun I ( \tlo 
(loidH) an 1 Ff>cliacaiina by C Walter imliide new 
sjiecus and sub sjHJcies (I'hthppine Itnimal oj Setrnrt 
J ibiuaiy 1010) They aie oi mtoicst because thin 
legion IS almoat unworked for thsHe groups Among 
the Hai}>acticciida new sub f<|)<s?its of Nitocra platifpus 
and Ctinthocamptua bxdma aie lecoidod and a new 
hjiocies of Dtuyifemiuei t) arnaiMia In Iho Cyclo)Kuda 
a now variety oi sub species of Mtaocyclopa hwLnrU 
was veiy abundant and also Meaocyclopa hyaUrma a 
form belonging to the C yclopa i arxenna group w as also 
jiresent All those are widely distributed species 
Ihroe mites are dosenbod two of which aie new 
sjiecies, / itnturta taken and Nncmantet fiaqellata 
whilst the third ropresented by one ovigorous female, 
belongs to the Sumatran species Nntmanxa andngua 
Fieraig 

Iniecti of Samoa and of South America — Iwo 
publications of the Biitish Museum (Natural History), 
more esjiecially of interest to entomologists, have 
recently come to hand Both are continuations of 
monographs whicli have alieady been alluded to on 
several occasions in our columns The Insects of 
Samoa receives further contnbutions from Mr J K 
Malloch of the U S Bureau of Biological Survey 
which form Part 9 F asc 9 of that publication They 
deal with the Dipterous famihes Ortalidoi and Calli 
^ondse The ' Dmtera of Patagonia and South 
Chile ” has reached Part S, F asc 1 whic h is devoted 
to a description of flies of the family Doliohopodidn 
from that region Its author, Mr M C Van Duzee, of 
Buffalo, USA, desenbes a number of new genera and 
species of the family concemmg which practically 
nothmg wa^revioiuly knowm from this port of South 
America The two publications bear the date 1990 
and, hke all winch ema^te from the &itish Museum, 
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Physiological Studies of the Swede Numeious 
studies of the sugar content of such mot crojis as 
sw licit s mangds and lieot have suggested that the 
sugai content is by no moans unitonnly ilistributeil 
throiighniit the swollen storage oigan Ml J ( alciwell 
has now cairied tho problem a stage faithei in that 
by numerous measurements and some simple expoii 
mints ho has shown that the iiu tease m giith or the 
stoiage oigan is diffeient in north south east and 
west directions and that this difloiint iniioasn is 
closely coirelattd with tho activity of the haves 
above (VrmeeHniifa Hoy Sor of ! dinburjh 50, 190 
141 1920 10) Mr (aldwcll ot iicludes mainly as 

the icsult of oImoi Nations of plants u]>on wliii li all 
loaves on one cpiadrant ot tlie shcHit aie i< moved that 
this coiielation is explained by tho movoiiient of food 
downwai Is into the swollen axis fiom the leaves 
above it IS desnahk however to beat in muid tho 
oailier cibsc rvations ot Jest whteh have shown the 
deiiendence of ladial growth in the axis iijion leaf 
devclopmint ahovt (juito iiio8|)ecli\ e appaiently of 
whcthoi tho h af was sending food supplies downwaids 
iiito a storage oigan 

Anatomy of Grass Roots L)i M Hoiiiici has si me 
vtiy interesting notes on this subject in Science 
I liuHctin No 85 of the Department sf \griciiltiiic 
I South Afriea 1929 In the eouise of investigations 
I neai Vivbuig m Bntisli Be rhiiunalaiid and in F rnic lo 
111 the lastein liansvaal he hod occasion to study 
. tho anatomy of a nimibcr of tho native glass roots 
He found these to tall into two tyi«s c iic thin and 
I (ibious and brain heii tlio othei moie swolltii with a 
loosti coitex an I less blanched 1 he same tv| os of 
loots have been doscnbul b> Biciiihkv and lackson 
at Rothamsted and by othci woikiis but Hiiiiici s 
observations in a now area aro vtrv extensive iiiid 
seem to aeld some new facts He ))omts out that tho 
fatter and less schionohyniatous tyjie of loot may 
turn up u|X)M the sanio jilont that provioualy foimcd 
tho fibrous rexits and that its formation was associated 
with tho annual rainn He eloscribca tho thiekoning 
of tho cortex by tangential divisions m tho layers 
lying just outside tho ondcxlemus and adds the 
interesting note that in some roots in suecessive 
seasons there may lie sue cessive bursts of this growth 
activity In tho outer cxirtex those roots develop 
largo inteicelliilar R|iacee traversed by raehal plates 
of tissue Htnrici jioints out that whilst this striic tin e 
might have value as a type of aereiichyma undei 
South Afiican conditions such an adaptation often 
had little significanto on tho other hand he notes 
that roots of this typo of organisation seem to retain 
watei better when os sei freejiiently happens tho soil 
is dry over long periods 

Factors Favouring Fruit Production Whilst tho 
necessity of intermingling varieties if a good crop is 
to be obtained m an orchard mainly planted with a 
self sterile vaiiety forms tho mam theme of BuUeUn 
497 (December 1929) of the Cornell University Agri 
cultural Fixpei imental Station, written by L H 
MacDaniels and A J Momicke, tho pamphlet is a 
very mtorostmg example of how scientiflo and com 
prebensive the Amoncan experiment station woiker 
can venture to make an exposition of a practical 
problem in horticulture The mam foots os to polhna 
tion and fertilisation of flowers are simply explained 
and then tho results are given of various pollmation 
experiments between different varieties of fruit most 
of tho work being done with apple These expon 
meats seem to show that under the New York con 
ditions the Dehoious apple is one of the best pol 
Imisers, and Baldwin, with pollm of poor germinating 
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of thin special problem u then followed by a compannon 
of fruit bearing on spun and upon long shoots, and 
with an mdioation of the influence of the water supply 
at different seasons upon the processes of flower bud 
formation and of flower and frait development The 
BuUettn is very efiectively illustrated and Bt>em8 a 
very good example of the way m which an experiment 
station may make the signihcanoe of its labours 
intelligible to the horticultural public it tnm to servo 
V R Qardner discusses some similar problems in 
Special BuUetxn No 196 (March 1030) of the Agri 
cultural Experiment Station of the Michigan State 
College upon maintaining the productivity of cherry 
trees 1 his pamphlet will interest somehorticulturaf 
ists because of its close sciutmy of the value of the 
practice of pruning, oi otherwise treating the trees, 
so as to obtain moat of the fruit upon spurs Whilst 
this practice may be justihed m Madison bet aviso the 
spur buiU are hardioi under Michigan conditions it 
would seem that it i an easily bt earned too far and 
mihtate against tlie general growth and total yield ot 
the trees 

Carboniferous Fossils of Tibet Tlic late Sir Henry 
Hayden collected fossils from the west and north 
west of Lhasa where no goolomcal observations had 

E rovioiisly been made rheso have been described by 
►r F R (’ Rood (Po/owit Indica N S 13, 1930) and 
comprise Foraininifera, corals, brachiouods polyzoa, 
and mollusca Ihe brachio{>ods are almost without 
exception known from the Upper Carboniferous of the 
Urals or from parts of Asia, and the pievaleuce of the 
foraminifer Sehwagertna pnnoeps suggests that the 
age IS Uralian 

Anatomy of MytortUa Cotagtra — Ihe example set 
by the Zoological Survey of India of small monographs 
on the fresh water gastropod mollusca of India as a 
bcwiB for the accurate detemunstion of those species, 
if any, that act as the mtermediate hosts of mtemal 
parasites mimical to man, has borne fruit m the pro 
duotion of a pmier on the anatomy of MytorrUa eoatt 
gera Kustor (Records Indtan Mus , vol 32) The 
author, R V beahaiyo, of the Merchant s High School, 
Tmipati, mves a veiy full and careful descnption of 
this small nydrobud mollusc its habits and anatomy, 
with abundant illustrations, that cannot fail to be of 
great use to future workers m the same held, but ab 
stains from drawmg any general oonclusions to whioh 
bis researches may have led him 

Superconductivity in Compounds — ^The property 
possessed by some substances of losing all electrical 
resistance at very low tomperature, which, until Prof 
W Meissner discovered it m cop^ sulphide, was 
toown to ooour or^ with metals, has now been ob 
servi^ by huu and H Frans m some other oompounds 
(I>i« NaturmsaensehafUm, May 9, p 418) The new 
superoonduotors are titanium mtnde, vanadium 
mtnde, the oarbidee of molybdenum, niobium, and 
tantalum, and probably also titanium carbide The 
mtndce become superoonductom at about 1 2° Abe . 
mofybdenum carbide at about 7°, tantalum carbide 
at flr, and niobium carbide at 10“ Some oxides w«e 
also examined, but none was found to be superoon 
ducting Niobium carbide exhibits the phenomenon 
at a higher temperature than any otbw known sub 
stance, the nearest to it being Rose’s alloy of lead, tm, 
and bismuth, which was fou^ by Prof McLernian to 
have a transition temperature of 8 6° (see Natubb, 
vol 188, p 447 , 1030) 

Phote-Conductancs in Silver Halidas — An attempt 
to arrive at tbs mechanism of formation of the latent 
photogrephio image is deeonbed by F C Toy and 
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Q B Hamson m two papers in the June number of 
the Proceedings oj the Ro^ Society, on photo oon- 
duotanoe phenomena in silver halides Some silver 
bromide was set up m an apparatus in which the 
changes of its eleoincal condut tivity which ooour on 
exposure to light could bo studied at short mtervals 
after illummation started So long as no pormanent 
decomposition was permitted to take plara it was 
found that ihe photo current (an internal current 
through the crystals) started to flow practically at the 
instant of illummation, and rose to a constant final 
value, proportional to the intonsiW of the lifflit, within 
a few hundredths of a second This conductivity had 
the metallic property of increasing with a detrease m 
temperatuie below 1 60“ C whereas the current flow, 
mg in the datk whith is probably due to an electro 
lytic movement of silver ions, fell oft as the tempera 
ture was ilimmished The photo current can thus 
lie reasonably ascriliod to electrons The view taken 
by these mvestigators is that when silver bromide is 
exposed to hght some bromine ions are changed to 
neutral atoms by the photoelectric process, and aro 
tlien able to rea<.t with neighbouring molecules such 
as those of gelatm leaving the silver atoms with which 
they were originally pair^ effectively free 

Electrical TrantmiMion of Pictures There are 
many honoured oiistonis in Japan the onmns of 
whion aro lost m tho mists of antiquity None is 
considered of greater importance by tho people than 
the series of impressive ceremonies marking the aoces 
Sion to the throno of a now Emperor In a (laper 
read to the World Engmoenng Congress at lokyo on 
Oct 31, 1929 and publishod m El^ncal Comtnunica 
tion tor April last, Y Niwa describes a new ss^stem 
for the electrical transmission of pictures This 
system was used to inform the Japanese of tho pro 
ness of the Coronation ceremonies in November 1928 
During the twenty two days whicli elapsed between 
the Einporor s departiue for Kyoto and his return to 
Tokyo, the number of pictures transmitted by the 
Niwa system between Tokyo and Osaka, a distance 
of 236 miles, amoimted to two hundred and fifty 
three The bulk of these pictures were reproduced 
m tho newspapers As an example of the rapidity of 
the transmission the following example is given As 
tho unpenal procession and tho impenal oamage were 
moving aorossthe Double Biidgeat Tokyo at 7 10a K , 
they were photographed At 8 o clock, lees than on 
hour later, the pictures were received m Osaka At 
9 30 A K they were published m a four page supple 
mont of tho Osaka Daily News (MaintcMShinibtm) 
As m most of the other picture transmission systems 
at present m use the picture to be transmitted and 
tho reoeivuig film are wrapped respectively around 
drums which aro made to rotate synobronously and 
at the some tune are pushed forward m an n-Tml dueo 
tion At the transmittmg end a toothed rotating 
disc IS used to interrupt the light nnanatmg from a 
source The pulaatmg light produced is projected on 
the picture and reflected to a photo eleotno cell, and 
the electiio ourrents are conveyed by overhead Imes 
and telephone cables to the receiving end The 
signals can also be transimtted by radio 

Solubdity of Gol4 in Mercury —Accounts m tho 
literature on the solubility of gold m mercury are 
misloadmg, and it has even been stated that ‘ gold is 
miscible with mercury m all pn^rtions " In a puier 
m the May number of the Journal of the AmSwm 
Chemical Society, Sumer and White show t.bnt r the 
solubility w quite sm^l, about 0 1306 atomic per cent 
at 20“, or 100 lb of mercury dissolve about Canoes 
of gold amalgamation procesa for the extraction 
of gold really depends on surface adheaion 
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Affncultural Meteorology* 


rriHE meeting of the Ckmumasion of Agricultural 
-!■ Meteorology of the International Meteorological 
Organisation at Copenhagen immediately after the 
Agnoultural Section of the Conference of Empire 
Meteorologists m London testifies to the mteiest now 
being taken m that subject 

Ihe problems of agnoultural meteorology would 
seem capable of division mto two broad classts 
maorocosmio and nuorocosmio In the first we study 
Uie influence of weather on crop yields on a huge 
scale seeking to fill m the general lines of a broad pic 
ture by studying recorded crop and weather (Uta 
over as many years as possible and using statistual 
methods to determine their interrelations In the 
second the physiological reactions of the plant to the 
pnncipal weather factors in plant growth hght heat 
and moisture — are consideiM m detail by a careful 
study of articular phenomena in plant growth under 
the complotr ly controlled conditions of the laboratory 
or in a small scale field exjx riment where as many 
conditions are controlled as possible 

The macrocosmio pioblem is the estiecial provmci 
of the statistician and since the pioneer work of 
Hooker many studies have been pubhshod all over 
the world on the cun elation of weather and crops 
One might instance the woik of Moon Bradfonl 
Smith and Kmtei m America the very fme work of 
Walldn the president of the Copenhagen Conference 
m Sweden and Fisher s work in C>reat Bntain which 
has effected a very great improvement m the statis 
tical teohmque employed by enabling us to lelate 
crop yields to a continuous sequence of weathei 
instead of merely to weather at isolated jienods The 
importance of this m crop forecasting is very groat 

Important as the distinction is between the two 
methods of approach however they must not bo 
regarded as being entirely unrelated Valuable as it 
IS to know the degree to which crop yields depend on 
particular meteorological vanates such as rainfall or 
sunshme we lannot use our knowledge to the greatest 
advantage without knowing the reasons for these re 
lations and these can only be discovered by the micro 
cosmic method 

Tho position IS being rapidly reached to day in 
which the statistician who has discovered the exist 
ence of interrelations by the large scale method is 
also consulted on the planning of dialled experiments 
by which the reason for these relations may be dts 
covered It oi example under the Agricultural 
Meteorological Scheme ’ of the Mmistry of Agnoul 
ture Precision Record experiments on wheat are 
being conducted at several oentree on two varieties 
of s^eat Great care has bemi taken to use the 
modem pnnciples of randomisation and replication 
to ensure vaha results and each time a set of obeer 
vations 18 takMi, 266 randomly chosen I metre lengths 
128 of each variety, are exammed, and measurements 
of shoot height and oouuts of leaf number shoot num 
ber, and number of emerged ears are made In a word, 
accurate measurements of growth are being obtomed 
and it IB hoped that when the data have been oontmued 
over a sufitoent number of yeiue some of the known 
relations betwerai wheat yields and weather may 
become exphoidde m terms of the previous growth of 
the plant It is to be hoped that these methods will 
be (neatly extended m the future 

While meteorologioal data have usually been eon 
mdered accurate enough for the large scale correlation 
of weather and crops, there is an mffuential body of 
opinion which oonsidera that the meteorological data 
at present collected are inadequate for Hie mtensive 

* CommMaiideM«t«ondasleAstl()ol« Pioots Vaifasiu ds StaM 
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and detailed study of weather effects on giowth 
phenomena Thus at the Lomlon Conference we find 
one delegate (Lawrence Balls) sa^ng The moteoro 
logy recorded m the field crop that which the plants 
themselves are oxpeiienoing is nut that recorded in 
the soroon In Lgypt at night vou con get as much 
as 5° C lower temperature lasting for jierhaps only a 
few minutes among tlie plants tlian in the neigh 
bouring screen Then again tho ijuestiun of >,011 tom 
perature is important Ihe temperatiiio if the soil 
m fallow land is very lonsidorably highei than thi 
tcmjieiatiuc of w il mirier the lop Anothei dele 
gate ( Waltei ) said In the cawi of wind the i ffei t on 
plant groiAth is evidintly a function not only of the 
age of till plant but of tho duration of high velocities 
and tho change of direi tioii dunn(, the peiiod of siieci 
fiid -Hind voioiities N< lie of thcM factors is mado 
available for the reseaich worker m the records of tho 
vanoiiH observatories as usually puhlishi d 

Again at Copenhagen wi hnd Angstrom saying 
Measurements of tenijieiaturo in the lowest layers 
of tho air m conjunction with the meteor logico 
agnoultural problems c light it would soom to be 
pnmaiily directed towanls making i loar the conni xioii 
between the natuii and thi quality of the vegetation 
on the one hand and the distiibution of the tempera 
turo m the lower layers of the air on the other 
M Angstioin then goes on to oiitlme the instnimental 
technique necessaiy for tlus purpose Much tho same 
view IS expressed by M W Schmidt Although plant 
growth deiiends so much on weather there nevertheless 
exists to clay a hugo hiatus between what the agnoul 
tunst needs and what the meteorology and climatology 
provide Special methods are necessaiy for this 
puiposo which relate to tho whole life c.u\iromnent of 
the jilant that is tho lowi>sl layers of the an and the 
uppi rmost layers of tho grt imJ — hno measurements 
which demand a special apjiaratus We hnd other 
delegates at Copenhagen expiessmg the same opinion 
Another point of great mteiest which was discussed 
lioth in London anil at Copenharan was bir Napier 
Shaw s proposal that the week should be used as a 
time imit m meteorology This resulted m a resolii 
tion at the London Conference that In the opinion 
of the ( onference tho month is too long a penexl for 
tho pui pose of suramansing foi publication statistics 
of agnoultural meteorology and the Conference re 
commends that the week be adopted for the purpose 
The Copenhagen Conference was a little more non 
committal La Commission attire 1 attention des 
m4t6orologiBtes sur la proposition de Sir Napier bhaw 
et rooommande d 6prouver clans ooTtames recherches 
la valeur d emploi cie la seraaine comme unit^ olimato 
Ic^que do mam^re k reoonnaitre par 1 expknencxi si 
I emploi gknkraliHk do cette umtk est oonvenable 
It 18 probably true that while the week is a great 
improvement on the month there wdl always be pur 
poses for which mdividtial research workers will re 
quire the onginal observations taken at daily or, it 
may be more frequent intervals 

It IB not possible m a short article to deal exhaust 
ively with the whole proceedings of the Copenhagen 
Confermce, but one should not conclude without 
mentioning Holdeflciss s rksurak of the work done m 
Germany on the correlation of crop yields and veeather 
which seems to follow on tlie same linee as similar 
work already done m England and Amcnca and 
Akermans account of what appears to be tho very 
fine work at SvalOf on the study of the relative resist 
anoe to frost of different varieties of wheat, a com 
bination of field expenments and of laboratoiy work 
in which plants are subjected to cold artificially pro 
duced J O iBwnf 
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Mutations Induced by X*Ra3rs 

fPHr effect*! c)f X rays aiwl radium m producing 
■I- miitHtions m vaiious economic plants aie being 
studied at the University ol Mwwiiin by Dr L I 
Stadler and otliem A general urcount of this work 
ap|>earfl in the Journal of Hen titty tor January last 
Dormant and germmating seeds of barley weie treated 
ui this wav and the self fertilised piugeny grown 
Hoiiaiatelv from the seeds of each head or tiller of a 
treateil filant Usually only a single culm from each 
plant has boon affooteil in the pnmoidial stage Its 
seeds produce progeny which segtemite thus roveal 
mg the recessive < liarac tor produced by the mutation 
resulting from \ ray bombaidinont 

Among 2800 )«ogonies from treated plants 63 
mutations were found 48 of which wore re< ognisable 
OH Hoodhngs while 1600 contiols pioduiod no inuta 
tions Latei among 20 000 hood progenies of treated 
liarlev some 260 mutations were found Those were 
mainly chlorophyll abnormalities About 60 per cent 
of the latter weie white 6 jier cent virosccnt white 
and 16 jier icnt yellow of various shades Ihoj arc 
mostly lethal and piobably ropicscnt niiitations at 
many difioTont loci in the < hiomosoines A few 
othei miitetioiis, such as palegieen nun glaucous or 
wintei barley habit were found in piogonies grown 
to maturity 

III all these lasHS the mutation apiiarontly coiisists 
m a change of n dominant (noi mal) gene to a recessive 
one ui a somatic cell of the embryo oi young seedling 
In contrast to the frecpiency of induced mutation in 
ImrU y which is ihploid (2*i 14) they were rare m 

similar oxiieiimcnts with wheat and oats This is 
pioliably because the lattci aie hexaploid and the 
iniitutions would therctore piolwibly bo masked by 
the noimal genes contained in the duplicate jiairs of 
similar chromosomes 

Tlio same luothod applied 1 1 inui/c produced 
similar icsults 'since a suiglo cell of the embryo 
mutates a mutation affecluig eithci the tassel or the 
ear results m the piodiiition of hiteni/ygous plants 
in the second goiierutioii and segregation only in the 
third When joiing growinu ombiyos which are 
heterozygous are iiiadiated the resulting plant may 
be a chimara A plant hetc rozygous for puiple plant 
colour may have a sec tor of gieeii twsue Treatment 
applied oven on the sixth day after iiolhiiation may 
produce chimroras, but from tioatraeiit on the first 
or second day there result plants entirely recessive 
for a charac ter hotero/ygous in the seed 

It was found that dormant soeds would withstand 
a doao fifteen to twenty times heavier than germinating | 
ae^ and that the resulting mutation lato was 
loughly pioportional to the strcngtli of dosage 
Storing iriadiated seeds foi two weeks before planting 
did not affec t the perc entage of muUtions Oermmat 
mg seeds irradiated at temperatures of lO”, 20”, 30”, 
40*, and 60” C also showed no gigmfioant difference 
in mutation rate 

In maize endosperm chimieras or mosaics were 
produced, which Emerson has shown are due to 
oliromoBome disturbance, that is, to the loss of a 
chromosome or a portion of one These loesea can bo 
detected when the dominant gene is denved from the 
male nucleus, for its loss will reveal m the cell the 
presence of the recessive gone loiiresontod in both 
female nuclei of the tnple fusion from which the 
endosperm w formed . i » 

Maize has ten pairs of chromosomes, and the lose oi 
seven of them can be identihed in endosperm mosaKs 
by the genes which they cany t ertain ohromoeomes 
or genes appear to be lost much more readily than 
others When maize seeds arc treated on the day 

No 3106, Voi. 126] 


after fertilisation, numerous small moeaio spots appear 
showing the rooessive characters If the treatment 
18 apphed on the fifth day, the spote are so small 
tliat the seeds appear stippled and their nature 
can only bo oxaininod with a magnifier Such treat 
nient also pioduces chromosome irregiUantiee in 
tlio young embiyo I he resultuig plants may (1) be 
defective, (2) have 50 jior cent clefectivo pollen, (3) 
show KcoHSive chaiac ters for which the treated seeds 
were heterozygous 

I he motluid is also being apphed to the production 
of bud mutations in the apple As apple tn-es are 
highly heterozygous hybiiils m which brooding 
iCHiilts are voiy slow, it appears probable that 
the application of the method to fruit trees may bo 
of more economic importance than it is in the case 
of cereals whore natural mutation has already pro- 
duced gnat numbers of tyjies for selection and 
eiussing R Hue ( I FS ( .axes 


Unweraity and Educational Intellis^ence 

(.AUiiKiDm 1 rank Smait prizes liavo been 
awarded to I W Joiits losus College in botany and 
to W I Hoiuunan Trinity Hall in /oology 
In connexion with the Intcmaticmal Botanical Con 
gitss which IS to bo held in C ainbndge in August next, 
it has boon docided to confer honorary degrees cm the 
tollowing lolm Isaac Briquet, director of the ( on 
aeivatory and Botanic (iiirden t cnevn Pierre 
Augustin f Wment Dangeard professor of botany at 
the Soilxiime hnedrich J uilwig hiinil Diels pro 
fossur at the Umversity of Berlui and dirt ctor geneial 
of the Botanic (larclon and Museum at Hoihn Diihlem 
Thore liustaf Halle professor and keti>or of the 
Palipo botanical Denailment of the Swedish State 
Museum of Natural History Stockliolm Lewis Ralph 
Tones professor of plant jiathology at the Umvcrwly 
of Wisconsin Call Joseph Schrotei einmtus pro 
lessor ol Imtany at the Tec hnital I’mversity of /iimh , 

I* riednc h August J* erdinand t hi istian Went professor 
of botany and director of the Botamc Uarden and 
Laboratory of the University of Utrecht 

Edinbi RciH The Imveisity Court has approved 
of the institution of a post graduate diploma in (>oi 
man It has also agreed to institute a diplutna in 
tropical veterinary medicine Tlie couise for this 
diploma which will be hold u6hrtly at the Univeisity 
and jiartly at the Royal (Dmk) Veterinary f iillege 
will occupy SIX months (October to Maich) and will 
commence this year Ihe curriculum will mclude 
classes in parasitology and entomology bacteriology 
meat and milk pioduction, feeding of animals, breed 
ing of animals epizootology, and a number of special 
lectures and demonstrations m subjects of special 
mterest to tropical veterinary surgeons 

lyONDoN — Dr J Bcott Lidgett has been elected 
vice chancellor far the year 1930-31 in succession to 
Sir Gregory Foster, Bait , whose term of office expires 
on Aug 31 Mr J L b Hatton, prmcipal of the 
East Imndon Collere, has been appomtod deputy 
vice chancellor for ine same period m suooeeaion to 
Dr 'scott Lidgott 

Now professors have been appomted to Umversity 
chairs as follows BacUrtolMy (University College 
Hospital Medical bchool). Mr C CynlOkell, ChemvOry 
(University College), Prof C K Ingold, now Professoi 
of organic chemistry in the University of Leeds, 
atography (Birkbeck College), Mim E G R Taylor 
Phynca (Imt^al College — Royal College of Science) 
Prof O P Thomson now professor of natural philo 
Sophy m the University of Aberdeen 
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Air H R Hamley has been appointeit to the 
Iniversity rea^iemhip in rduration tenable at the 
] imiloii Day frauung ( ollefte 

Oxford — Vt the I m mia held on Juni 2'5 m the 
Shelduman Tlieatre the hniiorar} doK«< ot DC L 
WHS (Anteircil on Sir HiiRh Hell Bart and that of 
D Se on Sir Arthur Keith In presenting Sn H.uf(h 
Ih 11 the Public Orator Dr A B Poynton alluded to 
his ommence in the c lal and non induatrioa to the 
widea))iead influence cxcrciHod by his apeecluH and 
lettiis to the Press to his unceasin(( advoemy of the 
])riiKipk of free trade and to the eminent servicea 
rendered to the State by the elo(|iience inRi(i;ht and 
wisdom of his public iittoranecs IntmclucniK Sir 
Arthur Keith tho Oiutoi enlatfted uiion his skill aa a 
trrent imatomist in cliHentanKhiiK the telationahiiw of 
the various siiecies and races of primitive man as 
disc losed b\ their oshoous rolica The tmenoes of tho 
transition between diifetent racee was illustiated by 
an apt c(Uotation fiorn the \fetamoriihoses of Ovid 
His investigation of origins said Dr Poynton had 
led Sir Arthur Keith to go fuither and to speculate 
m the destinv and goal ot all created things Would 
that coHting hia ga/e both forward and hiukvvatd, he 
might announee tho sijoody return of tho Saturnian 
age 

It had been hoixcl that another diKtiiigiiished 
lepieaentative of acionce namely Piof I instein 
would have been piesent to receive the Doctor a 
degree but much to tho regret of tho I nmrHity he 
was prevented by illness fiom attending 

In thet rowi lan Oration which folluwedthe bestowal 
of tho honoraiy clegieos Dr Poynton alluded to tho 
gift of tho Raclcltflo Obseivatoiy site by Sir William 
Mums and pictured Dr Radrlifle appioving of the 
siijiorhObHion of his tthscojio by tho Htothoscotic anti 
c t the chaits of tho hoavnns by the temjiet attire ehaits 
c f the Iniiiinnry 

WATts Ihe Council of the I niversity ( ollege of 
Nciitli Wales Bangoi has np|ioint<d Di T L 
Sun nsen (late ly pmtosHoi if itganic chcmistrj at the 
Indian Institute ot Srienee llangHloie) to the chan 
It ehemiHtiv and Dr t W K Bininliell lec tiirei ui 
/c c logv King H ( ollege 1 onclon to the 1 lojd Hobeits 
than of /oology 

yinicATiONs arc invited by the bniveiaitv ot 
Males foi the following scholaiBhipn The Cecil 
Pit ssti RcHcaich Scholaiship ot the value ot UW foi 
11 seal eh III the Department of Tiibeiculoais the 
Mis John Nixon Scholaishi]i of the value of £150 foi 
icscaich in the Depaitincnt of Medium and Medical 
PHthologv the I Old Miithvr Rcscanh Scholaiship 
of (he value of £200 foi reseaich m the Difiaitment 

f Siiigcrj and the Kwen Maclean Reseaich Scholar 
ship of tho value of £150 foi lesiarch in the Deiiait 
nient of Obstetius and (ivnncology Paiticiilars of 
the awanl of tho scholaiahiiui and foima ot appliea 
Bon may be obtained fioin the Rcgiotiai I iiivimity 
Re gmtiy, C athaya Park CaielifF 


Histone Natural Events 

July 6, 1938 Hailitorm at Potter, Nobraika A 
remarkable hailatoim occurred during which hail 
stones OH large aa grat>efruit toll one of which 
incanured 17 inchoe in circumfeieiue and woighixl It 
l^imchi Tliui appeani to bo tho largest single hcul 
stone of which there is authentic record 1 he stones 
f^uld be heard liisamg through tho air and when 
they fell on [iloughed or soft giound they completely 
bulled themoelves Very little damage waa doge by 
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theae atones bevond the unroofing of a few hoiisea as 
they tell 10 15 feet apait 

July 7 1558 Hailstorm near Nottingham It is 
rccoidtd that dnimg a maivelluus tunjicst ot 
thunder mar Nottingham hailstone h fifteen inchoa 
m circiimfcic^ncp fell 

July 8 1707 Great Heat Ihis day called foi 
some time after Hot Inosclay was so excessively 
hot and suffocating m f iigland bexiause of the absenc e 
of wind that sevoial i>oisons died or were in gnat 
danger of death at then harveat wuik A f imei 
seivant of tho Rev W Deiliam h RS a heallliv 
lusty young man was killed hy the heat aiidscvcinl 
hoisos on the road diop|ied down and died the oamo 
day 

July 8, 1893 Thunder and Had — Durmg tho after 
noon very heavy thunderstorms and tremendous 
hailstorms, accomimnied in oomo cases by whulwinds, 
took place in the north of Fngland Ine haiintones 
which fell at Richmond Yorks wei e tip to tw u inches 
in diameter Photographa of two groups of thciso 
hadstoncs some being sjilit to show tho cnaractcnstic 
structure have been lopioduced in many text books 
of meteoiology 

July 8 1933 Carrbridge Flood — After a violent 
storm nearly bOO yards ot fieimancnt way on high 
embankments w'ero washed away by a flood at (an 
budge and a stretc h of two miles between Av lemore 
and Inverness was no damaged that traffic could not 
be losumod for a month 

July II 1863 Tornado m RuMia Aftei voi\ but 
and gloomy weather a whirlwuid 700 feet wide 
levelled houses and tiees to tho ground and laisod 
the dust 111 donso conical ciilunuis of bloc k siuoki A 
post 11 feet high <1 feet m tho ground 11 inthea in 
diameter at the base was lifted whole out ot tho 
ground two laigc stones weio cat riel up fiom a 
tavino on to level giound childicn weie camel 
through the air and non ahnets weie earned 24 miles 
Hailstones four me lies in diaine ttr fe 11 

July II 13 1893 Glacier Flood —Tlie fiopt of the 
small gliuiei of IctoRonsse south west of Mont Blani , 
gave Way leleasiiig a mass of imprisoned water an 1 
lee estimiifesl at 200 0(10 cubic mitres Tins fl mhI 
nisheildrwii the steep valley in a gioat wave destroy 
mg two hamlets and several h mses and causing 200 
deaths 

July 13 1900 Ilkley Flood —( icat damage was 
done by a Biidden flood at Ilkley A orkslmi bi tween 
2 and 5 v M llklov is built ou the bIojm) of Rombald a 
Mcm I whic h rises stec ply to the soutliwaid to a height 
of H 23 feet and it seems probable that there was a 
1 very heavy dowiipoui on tho moor immcduvtcly 
above the town the uator luiinnig ofl the intiie 
hreiuith of the land ns oil a rcxil A woikinan said 
that the c louds sec meci to come clown until toucIniiK 
tho lamp iKists and then pouted out solid water 
Fveiy road wastuincal mtoawateroouise eudtnironts 
swept through the steep slieots of the towm for 
several hours exeavatmg tioiiohcs many feet deep 
The lowei rooms of houses were filled nearly to tho 
ceilings tho tiimituro bung washed into the streets, 
lamp posts were simpiied across and several honsea 
collaiwod under the weight of water with loss of life 
After the stoim had Kubindod tho kitchens weie hlled 
with mud which was banked high outside the vacant 
squares where the windows hod been From one 
house thirty tons of boulders and rubbish were re 
moved and the d 4 biis swept by the (IcxkI into the 
^vei AVharte fotined a great sand bank In one jiart 
of Jlklev the ramfall was 6 40 m , the greater jiait of 
whic h fell III a single hour 
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Societies and Academies 

EDiMBVHan 

Royal Society June 2-0 F T RoberU On 
radiative diiTiuion m the atmosphere The prooeMee 
of long wave low temperature radiation m the at 
moffihere have been studied with the view of m 
veetigatmg the extent to which they may be regarded 
as difluBion like , the decrease of water vapour with 
height IS taJeen to be exponential, that of temperature 
to be constant up to the tropopause and then to be 
aero Full allowance is made for the radiation being 
diffuse The expression for the upward flow of reulia 
tion IS obtained in the form of a power senes m the 
temx>erature gradient m the troposjihero the oo 
efficient of the first power of the temperature gradient 
IS defined as the coefficient of radiative diffusion 
There is a oertam amount of ambiguity about the 
coefficient so defined — D Jack A simple B|)ectrum 
comparator Ihe instrument which is mexpensive 
and easily constructed consists of a microscope 
with two objectives giving images of two spoctnim 
j^otographs or other objects in a single eyepiece 
The use of a pnsm silvered for external r^ection 
allows of the photographs being placed side by side 
on the microsco|>e stage Hy this arrangement the 
length of the objects which the instrument can at 
commodate is not restricted hy the si^e of the in 
stnimont W 0 Kermack R H Slater and W T 
Spragg Certain qninohne and bonsacndine denva 
tives yielding coloured adsorption (ompouiids with 
lodmo In the coho of the active anilmoquinolme 
compounds the colour is usually developed m pre 
sence of solutions < ontammg iodine at a concentration 
of the order of W/ 10 000 whilst m the laso of the 
benraciidine compnmds the colour is still appeirent 
at concentrations of N/ 100 000 or c\en less Tlie 
effect of variation of < oncentration of compound 
iodine and hydrogen ions and other circumstance has 
been mvestigated The chromogome j roperty ap piears 
to denend not on the nitrogen atom in these oom 
pounds but on the molecule as a whole Ihe oom , 
poimds investigated differ from most of those pre { 
viously known to give colours with iodine in that they 
are bMio and form colloidal solutions m which the 
piarticlee are piositively charged — S G J ones A 
study of spothooiol development m the loaf sjiot 
disease of r^ clover The disease is caused by the 
funppiB PaeudoptzvM Tr^oltt The apiothooial fructi 
fioations occur amgly but far more frecpuently in small 
clusters on both sides of the leaf and at the same spot 
Their development is initiated by a small group of 
vegetative cells aocompianied by an asoogonial coil 
and mvanal^ situated within sub stomatal cavities 
of the leaf The asoogonial coil is capable of branchmg 
and extending itself into neighlxiuruig stomatal 
cavities there to initiate fresh apxithooia The 
asoogonial coil and its branches however, prove to 
be abortive structures but thoir proximity to oertam 
cells of the vegetative mycelimn is beheved to exercise 
a stimulus pxMwibly nutritive, causing these cells to 
become multmuoleate The developiment of apotheoia 
proceeds m an apiogamous manner from these multi 
nucleate cells, termed primordial cells Th^ 
give nee to the asoogenous hyphe The tennuial 
cell of a pnmordial group mvariably piasses out to 
the exterior of the leaf at a stomatu pore, pomting 
to a respiratory function — B L Incs Tables of the 
elliptic oylmder functions. 

Cam Towh 

Royal Socuty of South Africa, Mar 19 — A Fijper 
The blood groups of the Bantu — F G Cawston 
Some observations on the embiyomo radula of Lim 
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nteidsB In the embryomo stage it is pxMaible to 
recognise tho marginal teeth with their dmtioles, the 
tncuspid laterals and the narrower central tooth of 
each row Badulte are best mounted m glycerine 
jelly The number of teeth mcreases rapidly after 
the egg hatches imtil the mature mdividual mollusc 
pwMOooog several thousand teeth — R H Compton 
The flora of the Whitehall district —V H Brink 
A oompiarative study of the sacrum of the Qiiqua — 
C Cordon and L Hogben The sepiarate identity 
of the pressor and pigmentary effector activity of 
pituitary extracts When exposed to tho action of 
cold normal sodium hydroxide for two hours the 
pressor activity was found to bo reduced more than 
90 pier cent The pigmentary effector activity m 
creased *^6 moiease was doubtless due to the lack 
of mterferenoe from conooimtant vaso motor pheno 
mena — D Sloms and L Hogben Further observe 
tions on the relation of tho pituitary gland to the 
ohromatio function of Xenoptu Lavtt The com 
panson of reactions of totally hypophysectomisod 
and normal toads (a) to photic stimuli and (b) to 
the mjootion of piostenor lobe extracts yield data 
which reinforce the oonoJusion that the W mechanism 
of a previous conunumoatiou can bo identified with 
the anterior lobe of the pituitary gland — Enid 
Hogben Some metaboho changes associated with 
pigmentary effector activity m Xmopus Lanns Eye 
loss animals have a aippiificantW higher respiratory 
rate than eyed ammals Ihe effect of removmg one 
or both lobes of the pitiutaiv gland loweis the dermal 
reepiratory rate by about 24 per cent and the calcium 
and mappn^'ttm content of the serum bj about 
30 pier cent Sip,nifioant differences occur between 
males and females m all cases males had a higher 
respiiratory rate than females and tho calcium and 
magnesium content of the serum was lower m males 
than 111 females — L Hogben Some lomarks on tho 
relation of the pituitary gland to ovulation and skiii 
secretion in \enopus ftertt Autopsy of large 
females kept for two yoais after total operative 
removal of the pituitary revealed the fact that tho 
ovary had undeigoiie aimoet complete involution m 
all oases Implantation of glands from other in 
dividuals or mjoctum of anterior lobe extracts induced 
ovulation Alter removal of the whole pituitaiy 
gland or the anterior lobe alone tho copious secretion 
of shme so t haroctenstic a respxinse of Xenopu* Laevu 
ceases entirely Injections of antenor lobe extract 
produce within a few hours complete sheddmg of the 
skin Tho autacoid is heat stable and ether soluble 
A Zoond ( 1 ) The localisation of respiratory exchange 
m the seorpnon Occlusion of the book lungs of 
OjnathophthaliMu eapenatu with a thin film of rubber 
solution Determinations of oxyppen caused total 
inhibition of respiiration (2) The localisation of 
respiratory exchanfpe m the polychate Bxaptra 
Voluttcomts Cutaneous respiration is 32 jper cent 
of the total and the branchial filaments are the 
pnnoipial region of respiratory exchange — L P 
Bosman and H Zwarsnitein The blood sugar in 
normal and eyeless Xmopus Lcm« Higher in eyeless 
animals than m normal spieoimens — Sir Thomas Muir 
(1) Note on sums of N hne mmora piertamuig to an 
N by N +2 array (2) Not on the derivatives of 
the eliminant of two binary oubios 
Boxx 

Royal National Academy of the Llncei Mar 2 — 
A Angsli Pyrrole blacks — L Cambi and T Ricci 
Arylmtroeoferropentacyanides formation from 
aiylhydroxylammes and nitroprusside In aqueous 
alooholio solution, the reaction between sodiuin nitro 
nrusnde and phenylhydrogylamine yields first the 
oypomtroeoferroo^anio complex, [{CN)| FeNO]**“, 
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which then pames into the aquoferrooyanide [(CN), 
FeH|0]*^*. which then paases into the aquofenouyan 
ide [(CN)^FoH,0]“‘‘, and this, under the action of the 
nitrosobmaene formed in the first phase, is converted 
into the arylnitrosoferropentacyanide complex [(CN), 
F^NO)C,H|]“* — B Segre Construction of bisex 
tuples of straight hnes — Marla d Ascia Teat of the 
method of least squares for the numenoal integration 
of linear differential equations — M Brelot Point 
sources of heat m a radiating plane in thermal equih 
brium —A Wintner The anharmonic analysis of 
secular mequalitiee furnished by Lagrange a approxi 
mation — A Belluigi The tectomes of certain deep 
structures discovered gravimetncally in the Paduan 
plane — Stefano Lodovico Straneo Molls vibration 
galvanometer Various pomts connected with the 
action of ^e Moll galvanometer are discussed B 
Rossi A method for the study of the magnetic 
deviation of penetrating rays — E Bossa The Hall 
efiect for the metals, nickel, iron, and < upper, in weak 
magnetic fields For mokel and iron, the course of 
the Hall coefficient in weak magnetic fields is sub 
stantially different from that in strong fields, the 
giadual increase observed on dumnution of the field 
beconung rapid at about 30 gauss for mckel and at 
about 6 2 muss for iron , this rapid increase is mam 
tamed at Toast so far as 2 gauss and 0 2 gauss for 
nickel and iron respectively With both metals 
dissymmetry of the galvanometer deviations is noted 
on inversion of the magnetic field With copper on 
the other hand, no tiace of such dissymmeti^ exists 
and the Hall coefficient exhibits only a slight increase 
as the strength of the magnetic field is lowered to 
about 1 muss — G Bargelhni and A Grippa 2 6 
Dibromojmenetidino Brommation of phcnacotm 
with a ipiaiitity of bromme corresponding with fout 
atoms per molecule results ui the formation of 2 S 
dibromophenacetm, which may readily be hydrolysed 
to 2 6 dibiomophenotidmo ihe results obtained 
confirm the conclusion previously drawn, that the 
first halogen atom introduced into the phcnacotm 
molecule enters ui the oitho position to the ethoxy 
group and the second in the ortho position to the 
aoetylamino group P Frincipi Observations on 
the age of the travortmes of 1 llera in the neighbour 
hood of Perugia — G Brunelli Lutrophy fmm 
stagnation in artihcial lakes — P S Israel Invest iga 
tions on chronaxia (3) Action of lithium on the 
c hronaxia of the neiiromusc ular preparation of the 
frog Lithium chloride has a distmctly unfavourable 
ai tion on this phenomenon and cannot replace sodium 
chloride, this a< tion being exerted particularly on 
the nerve and to a less extent on the muscle — B 
Monterotso Cirropodological studies (6) Behaviour 
of Chthamdlua tUUatua in different experimental con 
ditions — M Curst First observations on the mutation 
of a hyphomyeetes — G Canmcci Contribution to 
the Btucly of glutathione m Teleostei Observations on 
the method of determination ( 1 ) Of the two methods 
which have been suggested for the determination of 
glutathione, the nitroprusside method, es]>ecially as 
modified by Random and Fabre, although not 
absolutely accurate, gives results sufficiently exact 
for physiolcwcal experiments — U Cassinis and L 
Bracaloni Hydienue curves caused by rest and by 
physical exerciae (2) — S Visco Protein ration and 
energy ration Whm given a diet defiment m protam, 
rats slowly lose m weight and ultimately die, no 
matter what the quantity of oiergy ration consumed 
Thus, physiologiMl and economic utihsatum of the 
ternary substances absorbed is possible only to 
organisrps satisfied as regards their protem require 
ments — V. Rivera Cosimo waves and cellular multi 
plication (germinating seeds) (1) I 
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Washington, DC 

National Academy of Sciences {Proc , Vol 16, Ho 3, 
Fob 16) - Francis Bitter On the diamagnetism of 
electrons m metals A formula for diamagnetic 
susoeptibihty of free electrons is calculated, takmg 
into account the wave stiucturo of the electron , it 
has the same form as the classical formula but the 
mean free ^lath is leplaced by a/4 where a is the gratmg 
constant of the cubic lattice considered — Alexander 
Goetx On the cxiicnmental evidence of the mosaic 
structme of Bi single crystals Bismuth single 
crystals of a definite orientation w«w grown by a 
special method tmd examined microscopically with 
and without etching F>vidence is obtamed that the 
single crystal contains ‘ bliK ks of a definite size 
independent of the perfection of the cryslal provided 
the crystal is not plastically deformed Illustrations 
of the strut tuieobmrvod arc given George H Shull 
The first two cases of irossmg over between old gold 
and buUata factors m the thinl linkage group of 
(Enothera — T Patteraon Somatic segregation pro 
diiceti by X rays m Drosophila melanogaster Cultuiee 
of eggs and young larvje of a cross between yellow 
white females and eosm singed males were treateil 
witli X rays and the £ i females examined The 
criterion for somatic segregation was the occui rente 
of a gray singed area adjacent to a yellow non smged 
area, and this was found in a few cases P ten 
Bruggencate The radial volocities of globular i lusters 
Theie is a linear t oi lelation between the displacements 
of spectral Jims foi globular clusteis, corrected for 
solar motion and galactic latitude similar to that 
between line displacement and distance of the spirals 
Wilder D Bancroft and C E Barnett (1) Solid 
protem hydrochlorides 1 he piessure concentration 
isotherm for hydrogen chloride gas and charcoal is a 
smooth curve typictd of adsorption , zem gives a 
similar curve Hexamethylene tetramme gives a 
tnrve with four flats , arachin, casern edestin, 
fibrm, and gliadin each gives, one or more flats A 
flat mdicatcs formation of a oompoimd (2) 
Adsorption of ammonia by proteins Using the 
method mdioatod above, it is shown that ammonia 
gas combuies with tartaric aiid (as already known) 
and with p aminobenzoic acid, but not with ammo 
acetic acid or the protems used above Linus 
Pauiing The stiucture of the micas and related 
minerals I he general formula given for the micas is 
KX,Y«0„(0H F), with 2ins:3, where X and Y are 
cations ot co ordination number 6 and 4 respectively 
The buttle uucas have a similar formula m which cal 
cium replaces iiotassium Hans Joachim Schumacher 
and Gerhard Sprenger The dec ompoaition of nitrog«i 
pentoxide at low pleasures Pressures of 0 2-0 004 
mm mercury were used There is no marked foUing 
off of the uiumoleciilar constant down to about 0 06 
mm pressure but a decrease below this rxpenmental 
proeedure is fuUy described — Elizabeth T Stafford 
and H S Vandiver Determuiation of some projicrly 
irregular cyclotomic fields Ernest W Brown On 
on extension of the lourier theorem givmg rapid 
methods for oaloulating the constant put and the 
coefiicient of any tienodio term m the disturbing 
function — M S fCnebelman Content preeervmg 
transformationa — E T Bell Simplicity with respect 
to oertam quadratic forma — Aristotle D Michal 
( 1 ) The differential geometry of a oontmuoua infinitude 
of contravanant fimetional vectors —(2) Projective 
functional tensors and other aUied ninotionala — 
G A Miller Non Ahehan groups admitting more 
than half mverse oorrespondencies — M H Stone 
Lmesr transfonnations m Hilbert space (3) Opera 
tional methods and group theory 
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Education, Environment, and the Cnminal 
IjT VERY year a considerable sum of pubbo money 
1 Li 18 expended on thi issue of ufbcial publications 
— ^blue books which it is to be feared the gcntral 
public too rarely reads Yet this is a pity for 
blue books art sometimes intertaming and usually 
instiuitive H Istwhtre we give some hgures taken 
from the returns of criminal statistics for England 
and Wales for the year 192 S issued by the Home 
OOioo hrom the data there given it will bo ap 
parent that this ofiieial publieation is of interest to 
awide audieiiK wider mdeed than the spi eiabsts 
m the study of crime and the criminal or mdeed m 
any one branch of social reform which impinges on 
the cnimnal world hor enmiiial statistics are not 
nunly a gauge of the inmiiial tendencies of our 
population any moro than they are solely an mdex 
of the efficicnoy of our police organisation m detect 
ing crime Iniimtely more suggestive to regard 
them as a tabulation of the less gratifying pro 
ducts of OUT social system an indication of some 
defective bearing m the machinery by which the 
daily life of the community is regulated and 
cameil on 

In a perfect society there would be no crime — not 
neeoBsanlv as a result of the perfection of the indi 
vidual but becausi of the comploto adjustment of 
that societv to the satisfaction of the needs of the 
mdn idual The primal nature of man remains un 
altered through the ages It is based upon certain 
fundamental neoessitus which are perennial and 
common to all hvmg things These are the urge to 
the preservation of the mdividual and the urge to 
the perpetuation of the race When once this 
postulate 18 grasped the whole problem resolves 
itself mto a matter of adaptation 

The attempt to secure the full satisfaction of the 
needs of the individual by moulding the environ 
ment to his requirements is the genesis of culture 
and of society It bes at the roof of Utopias framed 
by philosophers from Plato to H G Wells it is 
the motive power of social reform and the justiiioa 
tion of the world old urge towards democracy 
Ifor anfortanately even in the earliest stages of 
man s history as a social bemg the environment was 
imperfectly adapted to the needs of all individiials 
Differences of age physique sex and individual 
oharacter made for imperfect adjustment There 
must always have been an underdog Even in 
tbesunpler societies whether patnorohalor matnar 
ohal the exercise of family control entails a cramp 
mg of mdividuahty by regulations which sooner or 
later are regarded by someone as harsh, unoon 
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evitably follows and the eyes of authority behold a 
crime. As society becomes more complex, mal- 
adjustments as between individuals and the environ- 
ment become more numerous and crime increases. 
For whatever means the individual may adopt to 
correct that maladjustment, whether it be murder 
or merely exceeding the speed limit, if it contravene 
a regulation laid down by the authority of society 
it constitutes a crime. 

Thus ‘ crime ’ is purely a relative term and in the 
history of mankind its connotation has varied with 
the variations in type and the advance of the social 
organism. 

It must bo remembered, however, that to regard 
society as a means of securing the full satisfaction 
of individual needs may tell less than half the story 
It is obvious that the environment with which a 
man may find himself at odds is a complex of indi- 
viduals Like unto himself, and in the satisfaction of 
his own needs ho is proolude<l from impeding the 
satisfaction of the legitimate needs of others. Just 
as the patriarch in a primitive commumty imposes 
his will ujwn the members of his group, so in a more 
highly organised society the will of that society, 
whether it bo embodied in a despot, a constitutional 
monarch, or in the representative assembly of the 
people, exercises itself to guard against encroach- 
ment by the individual. Uence the paradox that 
the social organism which was created originally to 
provide an environment which would admit of the 
complete self-expression of the individual almost 
immediately becomes a medium to which he must 
adapt himself, itelf-oxpression is given a free rein 
so far, and so far only, as it does not come into con- 
flict with the limitations imposed by society. 

It is a matter of importance to stress the fact that 
crime has no fixed connotation but that it varies 
at different grades of culture. Even murder, the 
most serious injury to the person, at certain stages 
of social development is a private matter for the 
victim’s immediate group and not a concern of the 
community as a whole. This way of looking at the 
matter survives even in Europe, whore in some of 
the less advanced oommumties the family or tribal 
vendetta survives under a comparatively highly 
organised system of government. Plural marrii^, 
which is perfectly legitimate in a polygamous society, 
becomes the orime of bigamy in a society organised 
on a monogamous basis. Incest, a oriminal offence, 
though only since 1908 in England, has varied in 
definitum in different ages and in different societies 
aeoording to the forbidden degrees, and a form of 
union which we would now class as inoestuous con- 
No. 8187, VoL. 128] 


ancient Egypt. 

Any contravention of a regulation laid down with 
communal authority may constitute a crime. In 
the army a man’s ‘ crime sheet ’ records behaviour 
contrary to regulation and may contain no entries 
in any sense of ‘ oriminal ’ in common usage. For 
the purpose of the “ Criminal Statistics ”, crimes in 
the sense of indictable offences may range from 
murder and manslaughter to stealing a dog or " in- 
citing an infant to bet ”. Each year the list of such 
offences becomes longer Additions were made to 
no less than twenty classes of offence by legislation 
which came into force in England and Wales m 1928. 
They affected such widely varying matters inter alia 
as fraud, forgery, money-lending, road-transport 
lighting, and the protection of the lapwing. 

Thus legislation, and especially legislation of the 
grandmotherly or meticulous type, more particu- 
larly if it does not have an overwhelming weight of 
public opinion behind it, leads to an increase of 
crime. It adds to the number of offences and 
thereby swells the roll of those who offend. The 
prohibition laws of America afford a peculiarly in- 
structive example — at least so far us it is possible 
to judge from the outside. There the union of 
various interests with ulterior motives — of those 
perhaps the most potent the desire to eliminate the 
influonco of the saloon-keeper from the sphere of 
politics — ^joined with the temperance movement to 
attain their object through the prohibition laws. 
These public opinion — the ultimate tribunal — has 
not merely not been strong enough to enforce, but 
it would seem as if as a whole it has not even de- 
sired to enforce them in their entirety. Hence 
' bootlegging ’ and a whole senes of customs offences, 
with the acts of lawlessness which accompany them, 
as well as the illicit manufacture and sale of alcohol, 
now help to swell the list of crimes. 

It requires very little consideration of the variety 
of and vanation in criminal statistics to show that 
those anthropologists who a generation and more 
ago sought to fix a criminal phjrsioal type were 
attacking a social problem on too narrow a front. 
In so far as certain stigmata denote physical and 
mental degeneration they may be taken as indica- 
tion of potentialities in certain directions, which, 
given certain conditions, are likely to become 
actively oriminal. The force of heredity is no more 
negligible in human relations than in animal breed- 
ing. Butinamodemsociety the effects of heredity 
and of environment axe almost inextricably inter- 
woven. 'The study of the evolution of man and his 
congeners, the great anthropoid apes, points to the 
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fact tiiat whfle the latter have Barvived by an early 
Bpeoialiaation adapting them to their environment 
but limiting their advance, man has survived 
through an infinite adaptability to varying condi- 
tions. Hence it is no longer possible to look upon 
the criminal, that is, the criminal in the more serious 
sense of the social outlaw, as a type — a throwback 
or a survival in any real sense*. Ho is a failure m 
adaptation. Normally man must be regarded os 
mfimtely eduoable. The onmuial, however, oven 
the criminal of habitual type, is an individual of 
imperfect inhibition. Hia conduct may lx* con- 
formable to an earlier stage of culture , but as 
things are it is a maladjustment with his social 
environment The man who steals to procure food 
which will save him from starvation takes that 
which in a more primitive society w ould be procur- 
able by his own effort or w ould be gi\ on him for the 
asking For hen* the neccssiticH of lifi* an* common 
to the members of the group, or arc the product of 
group acthnty , but in a society in which his act 
has come to be Icmkinl upon as a crime, ho shows 
that either ho has not responded to training or ho 
has been imperfectly educated to survive m the 
conditions imposed upon him by society. 

Criminal statistics, then, serve as an index of the 
degree to which there is a lack of adjustment as be- 
tween the uidividual and the requnements imposed 
by life in any given community. In the imperfect 
world in which we live, it cannot bo hoped to 
eliminate crime ; but with these data as a starting- 
point it IS possible to probe for the causes which 
retard progress towards a state of social equilibrium 
On one hand, it may be asked whether the in- 
cidence of crime is such as to point to an undue pro- 
portion in the commiimty of a class congemtally 
unfitted by physique and mental constitution to 
acquire a habit of conduct in accordance with the 
standard of the community — a problem for the ex- 
pert m the study of delinquents and the eugenist. 
On the other hand, the number and character of the 
crimes may suggest an inquiry whether the training 
by which society seeks to secure that the individual 
IS brought into harmony with, and fitted to survive 
m, his environment is suitable and effective — ^tho 
province of the educationist. Moreover, it must 
not be overlooked that the environment itself maybe 
at fault. Social conditions may be such as to render 
nugatory all efforts towards individual training, or 
by force of unduly harsh or unnecessary legal and 
social restrictions make demands which an appreoi- 
ably significant proportion of members of the oom- 
munity is unable to meet, constituting a call for 
social or legal reform which should not be ignored. 
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The Great Chemists. 

Dan Bach der groaaen Chemiker. Herausgegeben 
von Dr. Gilnther Bugge. Band 1 : Von Zoaimoa 
bis Sehdnhein. Pp. xii +496 + 42Tafeln. (Berlin: 
Verlag Chemic G.m.b.H., 1929 ) 24 gold marks. 

T he appearance of any work on the history of 
chemistry w'hich is more than a sketch of 
the subject is so infrequent that a general expres- 
sion of satisfaction and a recommendation seem 
inevitable m all coses, and are usually given to the 
exclusion of any detailetl criticism. There are, 
however, certain general errors which seem fated 
to recur in all such works, and it may bo useful, in 
addition to the statement that the present work is 
one which every chemist should odd to his library, 
to notice some of these here. 

The jiresent volume is a composite proiluction 
and suffers inevitably from the faults of such The 
treatment is uneven and the value of the contnbu- 
tions varies rather considerably with the authors. 
The subject matter as a whole is, how'ever, of high 
standard, and in the coses where the original 
sources have been used it contains many points of 
interest and importance In many eases, however, 
the Boun'cs have clearly be<‘n secondary, or oven 
further removed from the onginals Common and 
well-known errors, therefoie, appear again, in many 
cases with reference to the secondary or tertiary 
literature from which they have been taken It is 
impossible to refer to all such cases, but a few 
examples will be given The statements on pp. 
369 and 373 that Dalton was indebted to Richter 
are not in accordance with the facts as set out in 
the careful examination of the question published 
by Meldrum many years ago, and that on p 391 
that Mayer took account of Gay-Lussac’s experi- 
ments on the expansion of gases into a vacuum is 
given with a reference to a secondary source. If 
the author had read Gay-Lussac’s work and had 
seen a criticism of this statement published a few 
years ago, he would scarcely have repeated this 
old error The discussion of the early work on 
hydrofluoric acid follows the usual incorrect 
course (p. 284) : the facts were published by the 
reviewer some years ago 

Although an American writer is taken to task 
(p. 224) for giving Geoffroy’s name incorrectly, 
there are numerous examples of the mangling of 
names in the present volume, particularly those of 
Englishmen or English places. On the same page 
as the mis-statement about Mayer and Joule we 
I find “ Sir Dugald Clirs ” ; on p. 46 we find 
" Sommerset ” (and are, incidentally, told that 
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Baoon studied in the “ Hochaohule zu Oxford ”) ; 
a little further on (p. 46) we find “ Brever ” for 
Brewer and the date of Jebb’s edition of the 
“ Opus Majus ” is incorrectly given ; “ Wresham ” 
appears for Wrexham, and “ Clerc Maxwell ” does 
duty for the name of the great physicist. It would 
be well to publish a list of errata in the forthconung 
second volume. 

The treatment, on the whole, is moderately 
international, but the book is clearly mtonderl 
mainly for German readers, and its reception m 
other countries must, in consequence, pay the 
price of this. As an example we may refer to the 
statement, after being told that Agrieola had 
‘ lifted ’ [abgeschriebenj large portions of Birin- 
guccio’s “ Pirdteehnia ” in the composition of his 
“ T)e Re Metalliea ”, that, after all, the Italian’s 
name shows that ho is of “ gormanisehe Ahstam- 
mung ” ! The usual sneer at “ die englische 
Pruderie ” occurs (p. 410), in this case, however, 
in connexion with what appears to he a wholly 
imaginary example, so that perhaps our love of 
fair play and regard to voracity have been mistaken 
for prudery. In very few cases do notablo English 
books appear to be known to the writers, and the 
literature references are seriously incomplete in 
this respect. Thus, Darmstaedter, in his article on 
Agrieola, refers only to his own edition of the “ De 
Re Metalliea ”, without mentioning Hoover’s 
masterly work, and many other examples could bo 
quoted. 

As an example of the lack of knowledge of 
English and American scholarship on the part of 
many authors, the article on Roger Bacon may be 
quoted. The relations of Baoon with the Church 
are in the old-fashioned mid-Viotorian Huxley- 
Spenoerian vein, namely, that of an enlightened 
experimenter struggling with ignorant bigotry. 
In reality we know that Bacon’s ” Opus Majus ” was 
not written until after pressing invitations from 
the Pope, and that Bacon ‘ got himself into hot 
water ’ not by his scientific views but by his 
wholly unneoeesary personal abuse of highly 
placed members of his order. It is to be feared 
that the enlightened modem eminent man of 
science is often quite sensitive even of sdentifio 
criticism : what he would do if he were called a 
blockhead by his infenors, and had the same free- 
dom of action as Bacon’s superiors, we do not wish 
to contemplate. All recent studies of Bacon’s 
chemical work, such as those of Little, are com- 
pletely ignored, and the article is very poor. 

The treatment of Zosimos follows the usual lines. 
After the statement that Berthelot and Buelle’s 
No. 3167, VoL. 126] 


[July 12, 1930 

edition is very defective, which seems to be re- 
garded as a pious duty by all recent German authoro 
who compile from it, the so-called ‘ mystical ’ 
element in Alexandrian chemistry is stressed. It 
should be realised that Alexandrian authors in 
general intnxiuced some complication into their 
writings which w’e avoid, in that they attempted 
to take account of the existence in Nature of God 
id of the soul The treatment of a scientific 
subject gains in clearness and objectivity by 
ignoring these, hut it may perhaps be suggested 
that it becomes rather one-sided. As philosophers, 
the Alexandnaiis were not satisfied by chemical 
cookery. The contributions made to praettad 
chemistry by the early chemists of Alexandria are 
not made suificiently clear. 'Phe reviewer will show 
in another place that the theory of the four primary 
colours of Hemokntos, whose authority is invoked 
by all the early wntiTs on chemistry, probably 
influenced the first theories in a way which does 
not seem to have bo€>n fully recogniseil, ami that 
under its influence the theory and practice of the 
science dcscondcil iii a perfectly natural way. 

The article on Geber adds rather considerably 
to the complexity of the subject, although here 
much recent work is carefully considered. We 
knew from Berthelot that some of the Arabic works 
of Jabir were quite different from the ” Kumma ” 
of Geber, but it is now suggesteil that these Arabic 
works are not authentic. It may be noticed in 
passing that the author of the “ Summa ” might 
have been English 

'rho treatment of the medieval writers is gener- 
ally very unsatisfactory Recent scholarship is 
practically ignored and in several cases the chemical 
aspects arc referred to only in the very bnefest way. 
Instead of an attempt to deal with the undoubted 
interest which some of the groat schoolmen showed 
in chemistry, with careful references to the original 
sources, we are given merely a mass of undigested 
rhetoric from which we strive in vain to extract a 
few grains of objective truth. The general character 
of these articles may be judged from the following 
quotation from the later one on Paracelsus (who 
is treated highly sympathetically) . “ tJber alien 
Oingen zittert der Abglanz eines femon Glflokes, 
alles Bdee ist transparent und maoht das Gute 
sichtbar, wie alles Nem das Ja, wie das Schwartz 
das Weiss und wie der Teufel Gott ”. There is 
much in this vein. 

When the seventeenth century is reached the 
articles become more interesting and objective and 
in some cases contain really valuable material. It 
would perhaps bo unfair to select certain articles 
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as especially good, since so much depends on the 
particular taste of the reader, but the reviewer 
found the following of great interest ■ Glauber, by 
Walden — an outstandingly good article ; Libavius, 
by Darmstaedter , Klaproth and Mitscherhch, by 
the editor , Faraday, by Ostwald (apart from the 
error on p. 424 as to the source of the nomenclature 
of olectrol3rBi5, which is really due to Whcwell, and 
the usual over-emphasis of the opposition of Davy 
to the laboratory assistant’s F 11 8.)- Articles 
which seemed loss interesting, and, in some cases, 
to be more based on secondary sources, were those 
on Albertus Magnus, Paracelsus, Van Hclmont, 
Lully, BerthoUot (scrappy), and on Fourcroy and 
Vauquolin (merely dull). 

The book, which is well printed and reasonably 
priced, must, like other recent German works on 
the history of chemistry, be used with caution and 
m close proximity with the onginals For the 
general reader who finds no diflSculty with the 
language and is not much concerned with minute 
accuracy, it will be found very interesting A 
second volume, bringing the study down to Emd 
Fischer, is promised and will be welcomed, but the 
editor might well impress on his collaborators the 
necessity of a rather brooder outlook, a closer 
scrutiny of the original sources and less leaning on 
other hwtonans, and more attention to recent 
si'liolarship in other lands than Germany. 

J K Partikoton 

Cocci and Hsemophilic Bacteria. 

Medical Research Council A System of Bacterio- 
logy in relation to Medicine Vol 2. By C H 
Browning, W. Bulloch, .1. H. Dible, A. Fleming, 
F. Griffith, R Tanner Hewlett, J. E. McCartney, 
T. J Mackie, D. G. S. McLachlon, J. W. McLeod, 
W. Mair, E. G. D. Murray, G. H. Porcivol, W. M. 
Scott, A. L. Taylor, W. J. Tulloch, H. D. Wnght. 
Pp. 420. (London : H M. Stationery Office, 
1020 ) 21«. net. 

rilHE volume of the Medical Research Council's 
“System of Bacteriology” before us deals 
with “Cocci and Hsemophilic Bacteria”. A com- 
paratively brief chapter is devoted to the staphylo- 
cocci. There is an extremely interesting short 
note on the history, and Prof. Bulloch has appropri- 
ately emphasised the important and rosdly primary 
work done on these organisms by Ogston in Aber- 
deen. The whole chapter, though brief, is well 
written, and gives a sufficiently detailed and accur- 
ate account of this group of bacteria. 

Chap. li.. on the streptococci, is necessarily a 
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long one, and occupies more than double the space 
given to any of the other cocci. This indicates 
the vast amount of work that has been done, and 
particularly during recent years, on this group of 
organisms The list of references in itself indicates 
the amount of work that would require to be ex- 
pended even to read superficially all the papers 
that have been published on this subject, and the 
chapter shows evidence that the reading by some 
of the authors has not been very carefully done. 
We think this chapter has also suffered from the 
multiplicity of authors The early parts by McLeod 
are well done, and this can also be said of the section 
by Mackie and McLachlan It may bo desirable 
in a volume which is to bo one of reference that an 
account shoulil bo written of results recorded by 
vanouH authors os to the finding of stroptooocei in 
certain conditions of the skin, but we do fool that 
more judgment might havo boon used in the seloc- 
tion of jiiiblished work in which there was, to say 
tho least, evidence of some value brought forward 
to establish a claim to causal relationship We do 
not think that judgment has been shown m tho 
section by Percival 

To write alxive seborihma corpons, that 
“ Although the characteristics of the streptococci 
isolated from these lesions have not yet been in- 
vestigateil, it w very probable, from a comparison 
with the haemolytic streptococci isolated from 
impetigo, that the organisms in question are cap- 
able of elaborating a diffusible toxin. If this is the 
case the eczema reaction wliich is provoked may 
be due to the direct action of such a toxin . . .,” 
without giving any evidence that the streptococci 
are not more saprophytes in this condition, is in 
oiir opinion not worthy of being published 

Tho chapter on mouth streptococci seems to be 
somewhat confused, and wo are at a loss to know 
whether this section is confined to this group, as 
the faeadmg and the table of contents would suggest. 
Does the author maintain that the streptococci of 
rheumatic fever and of subacute endocarditis dealt 
with hero are all mouth streptococci ? There is a 
groat deal of valuable information in this chapter, 
but it is not well arranged, and it is, in our opinion, 
too much dominated by the jiorsonal views of the 
author. Thus, m referring to the work of Leschke 
and Auerbach, who think that the best time to 
examine the blood is when tho temperature is high, 
we are told that there is no convincing evidence 
that this IS so, and tho only fact given in sup- 
port of this statement is that “ tho writer's 
experiments indicate that the number of organ- 
isms in the circulating blood do not undergo 
B 1 



60 


NATURE 


[July 12. 1930 


and valuable account of moat of the work done in 


great or sodden variations No other evidence 
is given, and not even a reference to the author’s 
experiments. On the following page, it is stated 
that “the original infection of the valves must 
result from an invasion of the blood stream by 
streptococci and again, “ they enter the blood 
stream from foci of infection Surely it is almost 
certain that this entry and this spread will give 
rise to temperature, and if blood culture is made 
at that time the bacteria are more likely to be 
found than when the organisms have got settled 
down in the valves 

On rheumatism, in reference to the work of 
Beattie and Yates, the author states . “ If their 
figures are considered in detail, it will bo found 
that streptococci were isolated from the synovial 
membranes in 20 per cent of all cases In answer 
to this it is stated that the author (1025) has pointed 
out that “ similar organisms can be isolated from 
the heart blood of a not dissimilar percentage of 
cases dead from any cause These statements 
are no douht correct, but they are misleading 
The author ignores altogether the experimental 
results obtained with the organisms in the 20 per 
cent of the cases, the rheumatic history of these 
cases, and particularly that in double the number 
of cases done at the same time the synovial mem- 
branes contained no streptococci, and that there- 
fore general blood infection was excluded. The 
remaining parte of this section, on the entero- 
coccus (though wo disagree with the differentiation 
between this and fcecalxa), the parte on the 
anaerobic streptococci and on chemotherapy, are 
all important contributions which add considerable 
value to this whole chapter. 

The chapter on pneumococcus is a very ex- 
haustive study of this organism, and the authors 
have given very careful attention to detail. The 
views of various authors arc given with extreme 
fairness and with excellent critical judgment. On 
the gonococcus, TuUooh writes with the authority 
of one who has himself done a considerable amount 
of work on the subject, and in consequence is quite 
familiar with the work of others. Nothing but 
praise can be given to this section, and we would 
specially emphasise the valuable part on practical 
diagnosis. The section on meningococcus (and, 
by the way, we are glad to see the protest against 
the American name, Neiueria itUracellaris) is 
again evidently the work of an expert on the sub- 
ject. We do not agree with all Dr. Murray has 
written — and particularly with the emphasis laid 
on identification by cultural characteristics — ^but 
it is a well-written wticle and gives an excellent 
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relation to this organism. 

Chap. vi. calls for little comment. The con- 
fusion which exists in regard to the bacteriology 
of miluenza presents a difficult task to a writer on 
the subject, and Dr. Scott has done the very best 
wiri) the material at his disposal. He has given 
the various views with great fairness, and though 
apparently he is a convinced believer m B *n- 
fluema (Heiffor) as a cause, he has not over- 
emphasised the evidence in his favour. 

The work by Prof Hewlett in Chap. vii. gives 
all the necessary information on the various sub- 
jects dealt with in that chapter. 

Taking the volume as a whole, we welcome it as 
a very valuable addition to the baotenologioal 
library. It will be a constant source of reforonoe 
to all workers on this group of organisms, &nd they 
will, we think, generally find some valuable infor- 
mation on any work they may be undertaking. 

J. M. Bkattis. 


Tropical Agriculture. 

A Text-Book of Tropical AgricvUure. By Sir Henry 
Alford Nicholls Revised by John Henry Holland. 
(Macmillan’s Manuals for Students ) Second 
edition. Pp. xxxvi +639. (London ■ Macmillan 
and Co., Ltd., 1929 ) 15s 

W ITH the need for the development of our 
resources in the tropical oolomes brought so 
prominently before us in recent years, it is sur- 
prising that we have been so long without an up-to- 
date text-book on tropical agnculture. The want 
of such a book has long been felt ; the reviewer has 
frequently been asked in recent years to recommend* 
a suitable work of this character to intending 
settlers and for use in schools and colleges. The 
demand for the book is further indicated by the fact 
that Sir Henry Alford Nicholls’s text- book, first 
published in 1892, was reprinted seven times at 
I iniervalB of about five years. The subject of the 
present review is the second edition of the same 
work, which has been revised and partly rewritten 
by Mr. J. H. Holland, of the Museums staff of the 
Royal Botanic Gardens, Kew. 

To deal with the several groups of subjects 
included under the general term ‘ tropical agri- 
culture ’ is no easy task. To deal with them 
exhaustively would require a volume for each. The 
result would be a series of monographs, of which the 
complete set would not only be too bulky, and too 
costly for the planter, but it would also be so 
exhaustive that the average man would not find 
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tune to wade through it and it would be beyond the 
ability of the school or ooU^o teacher to sift out 
of this mass of information the facts essential for 
rlass room lessons It is true that a man who is 
about to undertake maize growing on a large scale 
will be glad to have an exhaustive treatise on the 
subject which ho can consult from time to time as 
questions arise But with the tendency toward 
i^uomg the nek of loss by the use of catch crops 
green manure crops and rotation crops the tropical 
agnoultunst would like to have some handy and 
not too detailed book of reference which will suggest 
to him crops which are at any rate worth expen 
mental cultivation The book before us is of this 
character It is of handy size limited to 63Q jiages 
well illustrated with a convenient index m a single 
senes and having the main jiuints of the text inch 
cated by margmal headmgs which enable one to 
tind quickly the facts which are dealt with 

Ihe text book is divided into two parts the first 
of which compnsing about 100 pages deals with 
the elements of agnculture grouped into thirteen 
chapters namely soils plant life propagation of 
plants climate (a bare couple of pages which might 
have been enlarged with advantage) manures 
rotation of crops (loss than four pages the result of 
expenments m the Dominions and Colonics con 
ducted dunng recent years might have been 
recorded to go^ purpose) drainage irrigation (here 
the information is limited to two pages and more 
might have been said) tillage operations prumng 
budding and grafting 

The sex/ond part comprising SIO pages is divided 
into twenty chapters dealing with such diverse 
subjects as coffee cocoa tea sugar canc fniits 
spices tobacco drugs dyes and tans tropical 
u reals fcxid plants (for example cassava arrow 
rout yams pulses etc ) fodder plants rubbers 
fibres oil seeds and volatile oils 

The paragraph on toff grass {Eragrostia abya 
mnxea) p 466 might have been enlarged to advan 
tage More than a quarter of a million acres in the 
Union of South Africa are devoted to this grass as a 
hay crop and its use has extended to Northern 
Bhcxlesia Austraha and elsewhere Ihe value of 
the crop to South Afncan farmers is placed at more 
than a miUion pounds sterling per annum The 
very fine seed of the teff plant requires suitable 
handhng if the crop is to succeed and instructions 
as to seeding, etc would have been helpful 
In view of the great importance of maize for 
stock food for feeding native labour and as a cash 
crop for export, a httle more attention might have 
been givm to it Some of the information suppked 
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could have been replaced to advantage by the 
results of more recent work m the Union of South 
Africa m Rhodesia in Kenya and elsewhere The 
writer speaks of yellow dent as a particular 
vanety of maize whereas it is a class name which 
covers many varieties It is misleading to speak 
(p 405) of a rainfall of about 60 80 inches as 
required for maize in some countries this 
proves far more than is good for the crop Iht 
pre< ipitation requirement will vary of course with 
the incidence of the rainfall and the degree of 
evaporation and transpiration which agam are 
affected by temperature The Argentine maize 
belt which protluces a large part of the worlds 
supply has an average rainfall ranging from 31 6 
in to 10 4 in (see Burtt Davy Maue pp 37 42) 

In Rhodesia Natal and the Transvaal a mean ram 
fall between 25 in and 36 in is the optimum for 
this crop 

In rcailing through the pages one feels that the 
author of this revision must have been somewhat 
hampered by the fact that he was prepating a new 
edition of an old book Iht changes which have 
taken place m agricultural practice in the more 
than thirty five ytant since the first i dition ap 
peaied duo in part to increase in knowlulge of the 
fundamental sciences and m part to expenenct are 
BO great and such vast developments have taken 
place in the Dominions and Cxilomcs in the period 
referred to that it would have iKcn better had the 
book been complctelj rewritten from cover to c over 

A very minor error but one too frequently made 
18 the use of capital letters for the adjectival form of 
specific names of plants for example Tedgertana 
and Deermgwna instead of ledgenana and deertn 
g%ana Ihc use of capitals for L\tebi and Cavendi’ihtt 
18 correct these being proper nouns m the nomi 
native and genitive cases respectively Owing to 
the iliffioulty which agnoultunsts foresters and 
horticulturists must necessarily ha% o in ascertaining 
whether a word used as a specihc name is entitled 
to a capital letter (on account of the fact that it has 
been used at one tunc as a geneno name) it might 
possibly be better to decapitalise specific names 
throughout m all techmoal pubhiations intended 
for their use 

It IS the duty of a review or to cnticise In doing 
so it 18 far from our desire to behttle a book for 
w iioh we have long felt the need and which can be 
confidently recommended to the would bo settler 
the planter and last but by no means least the 
teachers in schools and coll^;es who are endeavour 
mg to arouse an interest among their students m the 
development of the British Emiure overseas 
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Our Bookshelf. 

ElemenU of Optical Mineralogy : an Introduction 
to Microscopic Petrography. By N. H. Winohell 
and A. N. Winchell. Entnviy rewritten and 
much enlarged by Prof Alexander N WinoheU 
Second edition Fart .3: Determinative Tables 
Pp. xii + 204. (New York : John Wiley and Soiu, 
Ino. ; London : ('hapman and Hall, Ltd., 1029 ) 
22a. 6d net. 

This edition of Part 3 of Winchell’a “ Elements of 
Optical Mineralogy ”, now published separately, 
entirely supersedes the earlier edition, uhich was 
incorporated with Parts 1 and 2 in one volume 
Following a short introduction, five tables for the 
determination of minerals under the microscope 
are given In the first a few of the commoner 
opaque and semi-opaque minerals are arranged 
with reference to their colour in refiected or trans- 
mitted light. No pretence is made, how'ever, of 
dealing completely with this gmuji Minerals 
transparent m thin section arc dealt with ex- 
haustively m Tables 2 to d. They are first listed 
with reference primarily to their birefringence. In 
Table 3 colour is the mam determinative character- 
istic. Next come complete lists of isotropic and 
anisotropic minerals placed m the order of their 
refractive indices. In Table 5 the author has 
arranged the minerals in the order of their power 
of dispersion, so far as has been possible with the 
scanty data at present available This is a useful 
addition to the methods of classification more 
luually adopted in determinative tables Full 
explanatory notes precede each table. 

There are also three plates, conveniently held in 
a pocket at tho end of the book. Plate I is a large 
coloured diagram showing the relationship between 
the interference colours of crystals, the thickness 
of the sootions, and the birefringence of tlie crystals 
Plate IT is a graphic representation of the most 
important minerals, based on their refnngence, 
birefringence, and optic sign. It shows the variation 
in these properties resulting from variation of 
composition. I’he third plate is a copy of Wulff’s 
storoographic plot for use in tho study of minerals 
by the methods of the Federofi universal stogo. 

The volume is well produced, comprehensive, and 
up-to-date. It should prove useful to all engaged 
in the study of microscopic petrography 

The Acoustics of Orchestral Instruments and of the 
Organ By Dr. E. Cl Kichordson Pp 168 (20 
plates). (London: Edward Arnold and Co., 
1020 ) 10s. 6d. net. 

Dr. Richardson has followed his recent “Text- 
Book of 8ound ” with an attractive book founded 
on the 1929 Martin White lectures given at tho 
Northern Polytechnic, London The subject of the 
lectures was the tone production of the organ and 
other wind instruments, and forms the basis of 
the first four chapters. Whilst the treatment is 
essentially popular, it includes much of the im- 
portant work done since the time of Helmholtz. A 
special feature of the book is the profusion and 
excellence of the illustrations, which include not 
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only all the various instruments discussed, but also 
Carrihro’s string photographs of eddy formation 
in the production of ud^ tone, details of the re- 
markable Ployel Hall in Paris, and vibration curves 
of Milner and Barton and Browning. It is un- 
fortunate that all these curves are of necessity 
quahtative, since they were obtained with recording 
apparatus dependmg upon resonance in which tiie 
response was unequal and imperfectly known at the 
various froquencios. 

No specim chapter is devoted to the organ, which 
is “ in itself an orchestra ”, but tho scope of tho 
book is extended m the later chapters to deal with 

S ercussion, tho strings, and enset^le It is a little 
lificult to understand why church bolls are in- 
cluded and the pianoforte excluded. The modem 
composer uses the pianoforte, and in one work oven 
the gramophone (to reproduce the song of the 
nightingale), ns purely orchestral instruments. 
Then' is more detail of architectural acoustics than 
of tho phenomena of hearing, which are equally 
important m considering the effects of an orchestra 
m action Apart from an appendix on the theory 
of fingering and cross-iingenng on the wood-wind, 
tho book is free from mathematics and is therefore 
of w idcr appeal Tho au t her has f iirther elaborated 
some of the topics of his (’antor Lectures (Jour. 
Roy Hoc Arts, 78, January 1930). W. H. Cl. 

The Scientific Fundamentals of Gravity ('oncentration. 
By Prof ilosef Finkey Iranslnt^ into Herman 
from the Hungarian by Prof. Johann Poesubay 
Translated from the Herman by C. 0. Anderson 
and M. H Hnffiths. (Bulletin of the School of 
Mines and Metallurgy, University of Missouri, 
Techmeal Series, Vol II, No I ) Pp 295 
(Rolla, Mo. . School of Muies and Metellurgy, 
1930) 1 dollar. 

Primarily this work appears to have been written 
with the view of helping tho mimng enmneor to 
understand more thoroughly the principles men- 
tioned. Undoubtedly it will clear up many 
abstruse points for tho practical engineer, but thd 
strongly mathematical treatment makes it a work 
for the specialist, who will no doubt read it as it 
should be read, that is, in conjunction with the 
latest published accounts of expenmental research 
on mineral dressing. 

Descriptions of machines are not attempted, and 
tho author makes it plain in bis prefaee that it was 
his wish to treat those parts of the subject which 
are not adequately treated in the standi works. 
As it now appears in three language, this may bo 
taken as some measure of tho merit of the work. 
After tho introduction there are four chapters, of 
which the first deals with the mechanical principles 
of gravity concentration, and the subsequent 
chapters deal with the preparation of mineral or 
ore fur concentration, jigging, and oonoentratiou 
on tables respectively. 

It will be clear from the above that the scope 
of the work is limited to the treatment of ores and 
minerals in water. As is well known, there is a 
great number of processes in use tor the dressing 
of minerals to-day in which water plays no part 



NATURE 


53 


July 12. 1930] 


at all and others in which water is modified to 
give further benefits That the latter class is not 
treated directly is simplv further proof of the 
special nature of the work To the student the 
importance of the work will he m its supplement 
ary character while the engineer m charge of a 
miner al dressing plant will find much new hght 
thrown on the separation of mineral and ganrae 
by water C a 

H xnchester ( allege Natural History Society The 
British Palmate Orchids By H Cary Gilson 
Pp 30 + 36 plates (Winchester P and G 
Wells Ltd 1930) Is 

Although much valuable work on the British 
palmate orchids has appeared in recent ytars 
notably W G G Dnice and by the Rev 1 
and Mr T A Stephenson this has lieen scattered 
among a number of paixra in dificnnt journals 
It IS consequently difficult to find out the general 
conclusions which have been or can lie drawn 
frera such work or even to tell what specicb art 
ac tually recogmsed. as distinct 

Mr (tiIsoii has attc mpted in the little book under 
notice to bring together all this information and 
to sum up what seem ti be the chief coneliisions 
which can be derived The iloscnjitiuns «f the 
hjietics are very complete and clear whili full 
rtftrtneos are given to th< sources of infcrmation 
Fach speriea is illustrated by photographs of the 
plant tn sUu and of individual flowers These are 
good on the whole but would b< more useful if 
the scale of magnification were give n in each case 
In the second part of the book the author 
describes his own btudies on the ^up as repre 
sented in the mighbourhood of Wmenoster de 
scribing a number of locahties and the orchid 
populations growing then The most interesting 
portion of this part of the work is Mr Gilsons 
theory of the status and ongm of the various forms 
of the polymorphic Orchis latifolia L as found in 
Britam 1 his is very sua^stive and is certainly 
worth following up As Gilson properly points 
out only defimte experimental work can pro^e 
what IS correct in this anil other examples It is 
however decidedly encouraging to see that this 
extremely difficult group of plants is being studied 
along ecological and genetieal lines m conjunction 
with the more orthodox taxonomic methods for 
it is only by such means that further progress can 
be made either m the orchids or in any other group 
of British plants V 8 S 

Physical Measures of Growth and Nutrition By 
Dr Raymond Franzen (School Health Research 
Monographs No 2 ) Pp xu + 138 (New York 
American Child Health Association 1929 ) 
1 dollar cloth 1 26 dollars 
This monograph is a statistical study of anthropo 
metneal data obtained from 10 12 jear old children 
the work was earned out with the view of doviBing 
satisfactory methods of measurement of the state 
of nutrition of the subjects No satisfactory agree 
ment between different observers was obtamed 
when only general estimates of nutritional con 
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dition were made greatest agreement was reached 
botwrcen different estimates of the amount and 
quality of muscle and of subcutaneous tissue 
Certain of the conclusions given in the report may 
be mentioned to give an idea of the scope of the 
work thus it was found that the correlation of 
height with weight is not nearly so high as that of 
other skeletal combmations with w eight mdividual 
differences in cheat dimensions and hips are more 
immrtant as determinants of variations m weight 
Tnaividual variations in weight lepend on variations 
in certain e asily detcrmineil b dily measurements 
and can be almost wholly explained as duo to these 
latter The mt thods ns^ and the rc suits obtained 
are presented in great detail the work is an im 
portant contribution to the determination of the 
charactcnsticR of the normal Ixiy or girl and to 
the value of different methods of estimating this 
normal and the dc viations from it 

Lt/nogra/hy Bv Prof I oomis Havemeyer Pp 
VI -I- )22 (Boston Niw York Chicago and 
I f 11 1 jii ( inn and ( o 1029 ) 21 » net 
luFRB art few subjeits in which the preparation 
of a text book presents greater difficulties than 
ethnography t specially if for various reisons it is 
metssary to kttp withm a moderate compasb 
Prof ifavemeyer s h tl nography has been 

written with the social view of the significance of 
the facts for the dovilopmcnt of social evolution 
In order to avoid too great diffuseness on one hand 
and on the other the effort tc be eiuveloiMcdic his 
plan has been to select a few tnbea under the mam 
races about which we know all the typical and 
sigmheant facts on reliable authority and then tn 
desenbo them under the mam aspects of their self 
maintenance self perpetuation self gratification 
religion and regulative organisation On this 
scheme the black brown r^ yellow and white 
races are described in turn but the mam groujis 
of the yellow and white races are not touched upon 
for reasons of space the description of the former 
being confined to Iibetans and Yakuts and of tho 
latter to Hindus 

Races of Africa B> Prof C C Schgman (Ihe 
Home Umvorsity Library of Modem Know lodge ) 
Pp 25b (London Thornton Butterworth 
Ltd 1930 ) 2» bd net 

Prof bsi icman s book on Afnca is almost a 
tour de force m condensation As an introduction 
to the study of African pioples and culture it will 
be of the greatest assistance to students Apart 
from its value as a eompn hensive if brief summary 
of tho present state of our knowledge it serves to 
bring home to the public how great are the gam m 
our information to bo made up before anymmg 
approoohmg certainty m our conclusions can ]£ 
attained As the author pomts out m his mtro 
ductory chapter there are still m Africa unsurvt yt d 
areas and uncharted tnbes In physical anthro 
pology a beginning has scarcely bron madd m the 
anthropometric survey which is an essential con 
dition of valid arrament on the racial history and 
affimties of the Amoan peoples 
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Letters to the Editor. 

[The Editor doea net hdUL himadj rtaponaibU tor 
opinion* expressed by his correspondents. Eeiiher 
can he undertake to return, nor to correspond with 
the writers of, rejected manuaenpta intended for this 
or any other port of Nattjbb. Eo notice is taken 
of anonymous oommunications,'\ 

Arttfldal Disintegration by a-Psrtlcles. 

It IB oonimouly aBsumed that tho prooaea of artificial 
disintegration of an atonuc nucleus by oolliaion of an 
a -particle is due to the penetration of tho a -particle 
into the nuclear s^tem ; the a-particle is captured 
and a proton is emitted. 

On general nnunds it seems possible that another 
process may auo occur, tho ejection of a proton with- 
out the oa^ure of the a-particle. 

Consider a nucleus with a potential field of tho tyjie 
shown m Fig. 1, whom the Mtential harrier for the 
a-particle is given by tho full Imo and that for the 
proton by the dotted Ime Let tho stable level on 
which tho proton exists in the nucleus be -1£°, and 
the level on which the a-partiole remains after capture 

If an a-particle of kinetic energy Ka. penetrates into 
this nucleus and is captured, the energy of the proton 
emittedinthedisintegralionwillbe A', 
neglecting tho small kmetio energy of the recoiluig 
nucleus. If tho nucleus disintegrates without capture 
of the a-partiole, the initial kmotio energy ot the 
a-particle will be distributed between tho omitted 


U«'d 



proton and the escaping a-partiole (again neglecting 
the recoiling nucleus). The disintegration protons 
may have in this case any energy between E, ^0 and 

Ep ^Ea — 

Thus, if both these processes occur, the disintegra- 
tion protons will consist of two groups ■ a contmuous 
spectrum with a maximum energy less than tliat of the 
incident a-particles and a Ime spootrum with an energy 
greater or less than that of the original a-particles 
aooording as E^m>E‘, or but m eitW case 

cimsiderably greater than the upper liimt of the con- 
tinuous speetrum (see Fig. 2). 

In some experiments of one of us in collaboration 
with .1. C!onstable uid E. C. Pollard, the presence of 
these t|[^ groups of protons appears quite definitely 
in certain oases, for example, boron and aluminium. 
A full discussion of these and other oases of disin- 
tegration will be given elsewhere, but it may be noted 
that Uie existence of groups of protons hiw already 
No. 3167, VoL. 126] 


[July 12 , 1930 

been reported by Botho and by Pose. In general the 
experimental reeults suggeet that with incident 
o-particles of energy about 6 x 10* volts (s-particlee 
of polonium) the process of non-capture is several 
'imes more frequent than tho process of capture. 

It is clear that, if our hypothesis is correct, accurate 
measurement of the upi>er limit of the continuous 
spectrum and of the line will allow us to estimate the 
v^iies of tho energy levels of the proton and a-partiole 


N, 
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m tho nucleus. In the case of alumimum bombarded 
by the a-particles of polonium the protons m the con- 
tmuous spectrum have a maximum range of 32 cm. 
Slid those of the Imo spectrum a range of 64 cm. 
Those moasiiromcnts give the following approximate 
values for the energy levels : 

E°, -0 8 X 10* ( volts, and Al®, =2 x 10* i volts. 

On the wave mechanics the pru’iability of disin- 
tegration of both types is given by the square of the 
integral 

yy-/f(ra.,) ^..^,>dy.dv' (1) 

where /(r,,,) is the potential energy of an a-particle 
and a proton at the diHtance r,,, apart, and the wave 
fimctions ){'«, represent tho solutions for the a- 
jiarticlo and proton before and 0,, after the dis- 
integration. In calculating tho mtwral (1) we must 
dovolop tho mciiient plane wave of the a-partiole into 
sphoncal harmonics cuiTcaponding to different a*i- 
muthal quantum numbora of tho a-particle, and deal 
with each term separately. 

In tho case of capture of tho a-partiolo the estima- 
tion of (1) can be earned out quite simply It can be 
shown that the effect of the higher harmonics is very 
small, and that tho disintegration is duo almost 
entirely to the direct collisions. Thus we obtain for 
tho proliabihty of disintegration 

^ 8»V Z 4*V J 

W,* <’..e~Tr F, 


where v„ and v, are tho velocities of the mitial a-partiole 
and tho ejected proton respectively. Since only the 
first harmonic is important in diMtegration of this 
type, it is to be exjieoted that the jirotons will be 
distnbuted nearly uniformly in all directions. 

When the a-ps^icle is not captur^ the disintegra- 
tions will arise mainly from collisions m which tho 
a-p^icle do« not penetrate into the nucleus. For 
disintegration produced m this ww the higher har- 
monics become of importance. Tbe prob^lity of 
disintegration can be roughly represented by the 
formula 


** _/ 1 1 \ 4. 

-■*WrTj.e—i 


where o', is the velocity of the a-partiole after the 
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collision, and is a function of the anfilo ni ejection of 
the proton The protons of the continuous spectrum 
Wl not be enutted uniformly m all directions Ac 
oordinff to the expression (3) the distribution with 
eneum of the protons m the continuous Npnetrum 
will have a maximum value for an enerfcy of ejection 
of about 0 3 of the upper limit, ami will vom^ for 
zero enerfiy and at the upjier limit 

Mure detailed accoimts of the experimental results 
and of the theoretical (alculations will he K>ven 
shortly 

T Chadwick 

(i (tAMOW 

Cavendish Laboratory, 

Cambridge, June 18 


Submarine Gable Interference 

DCBINO the summer of 1929 measurements were 
made on mterference voltages received on a submarine 
cable in Trmity Bay, Newfoundland The mterfer 
enoe voltages were impreesed on a vacuum tube 
amplifier capable of a power amplification of the order 
of lO'* The amplifier and associated apparatus were 
ilesigned to permit analysis of interference fiequenctes 
from 100 to 4000 c p s 

The usual types of natural as well as mdustnal 
interference were observed The major part was of 
atmonpheno ongm low frequency, low amplitude 
lucks being usually present, but at times masked by 
aliaiper and stronger static crashes and other types 
of interfeience 

Dunng the three montlia over which tests aero 
conducted, occasional comparisons were mode be 
tween cable interference and audio frequency atmo 
spherics applied to the amplifier by a large untuned 
loop The two mpute were essentially the same 
regarding tyjioe of natural interference but the higher 
frecjuency comiKinents of the former wore consider 
ably attenuated due to shielding effect of the sea 
water 

The level of natural intorforonco was as a general 
rule low dunng daylight hours Durmg the evening 
a gradual mcrease of static kicks ocouned mght levd 
bemg leached some two hours after sunset Tlus 
level was usually held until the begmuiiig of duvbmak 
when It droppM rapidly, usually reaihmg the day 
amphtude m less th^ thirty mmutes The highest 
levels of natural mterference ooourred dunng the last 
week of August and the first week of beptember 

Tn a few instances the mterferenoe m the mter 
mediate frequency range (500 to 1600 cycles) mcreased 
considerably By aural observation this mterference 
apjieared as a jumble of hollow nistlmg or roaring 
sounds Another type of mterference which often 
followed and sometimee acoompamed penods of high 
mtermediate frequency mterference was characterised 
by swishing sounds, such as made by thin whijis when 
laidied through the air These ‘ swishes wore always 
found to vary m frequency, passing downward dunng 
some penods and at other times upward At times 
the upward and downward progressions were observed 
simultaneously The frequonoy range covered lay 
usually between 700 and 2000 cycles, but the individuu 
tones usually did not cover a range of more than an 
octave The duration of a ‘swish 'vaned from possibly 
i second to mote tlum a second These two types 
of mterferenoe appeared to be mdependent of tune 
of day or weather conditions There is some evidence 
of correlation betwoMi them and penods of hig^ 
magnetic disturbance It is probable that the tones 
observed bv Barichausen' were the same as swishes 
of descendmg frequency l^e musical atmoroheno 
disturbances of dMwendmg tone dssenbed by xiejeer* 
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sley ■ may be of the same nature, although there are 
several notable points of distmction 

A type ot interference frequently observed con 
sisted of a damped oscillation of substantially constant 
freqnenoY usually starting with a static kick Ihe 
audible duration was of the order of ^ second The 
frequency range over which these oscillations could 
be expected extended from 1600 cyt les to 2200 cycles 
These oscillations called twooks because of their 
characteiistic sound were observed on nearly all 
nights ihey were never observed dming dayl^t 
hours They freijuontly appeared at dusk at flret 
very highly damped and spne^ by mtcrvals of several 
mmutes After nightfall the damping gradually 
decroased and the rate increased, the night conditions 
usually being reached m approximately one hour 
The rato of occurrence durmg a night was usually 
between 3 and 30 per mmute Just previous to flawn 
the rate often increased for a few minutes, then 
decreased rapidly, reaching zero at the approach of 
full daylight 

Two mdependent senes of tweeks were often 
observed, one of high amplitude and of frequency m 
the general legion of 1700 cycles The other was m 
the neighbourhood of 2000 cycles, of low amph 
tutle very highly damped The former often o< curred 

m rapid trains The latter wore always observed 
smgly Ihese two senes of tweeks appeared to be 
entirely independent, often occiimng at random 
during the same penod Frequent changes wore 
observeil m the fr^ueiiciea ot successive tweeks of 
both senes but the two were never observed to merge 
It IS probable that electromagnetic disturbances 
resulting fiom static kicks could produce tweeks by 
multiple refloition between the earth s surface and a 
Heaviside layer Considermg the high amplitude 
tweeks a reflet ting layer height of 88 km would 
correspond to a frequent y of 1700 cycles This is m 
fair agieemeut with Schollong ’ anil others os to the 
location of the low frequency reflecting layer 

Iho non apjiearonce of tweeks d^urmg daylight 
houis might be exjiected boc ause of an ionised absorb 
mg layer at low altitudes produced by the sun as 
tl^nbed by Heismg ‘ 

Ihe higher fre<)uoncy tweeks, betaiise of their 
higher damping might be expected to onmnate under 
loss favourablo rcflectuig oonilitions Ihey may be 
produced m a higher latitude where the reflecting 
layer is lower as suggested bv Heising They might 
even result from reflection between two Heaviside 
layers, the lower me being sufliciiMitly poor in reflect- 
ing jiowers to permit passage of waves to the earth’s 
surface 

l!,v»airrT T Bubton 
Bell Telephone Laboratories, 

New York, New York, 

May 23 


Electron Diffraction by • Forbidden ‘ Planes 
SavBBAi, exjionmenters have obtained results wluch 
they mterpret as showing that electrons can be sdeot- 
ively reflected by c^tal planes which would not 
give a corresponding Bragg reflection with X rays, for 
example (100) m the first order for a face centred 
cube In some cases even ‘ half orders ’ of reflection 
are found Thus m a recent paper ‘ Bupp finds re- 
flections from odd orders arid half orders of the ( 100) 
cleavage plane of rooksalt. and sunilar faoe centred 
cubic crystals His experunmts, like the others, were 
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made with eleotrona of the order of 100 volts energy, 
deteoted eleotnoally 

1 suggest that some of these extra reflections may 
be due to the Kikuohi lines, which are caused by diffuse 
scattering m the oi^tal followed by selective reflection 
Using a single collector and varying angle or voltage, 
there is nothing to tell an experimenter whether a peak 
in hu curve is caused by a Kikuchi Ime, or a Laue spot, 
falling on his collector Some recent experiments 
which I have made to look for the half older effect 
show that the Kikurhi Imee may be very promment 
If a piece of rocksalt is mounted so that the electrons, 
of about 30,000 volts, are mcident on a cleavage face, 
a pattern of Imes and spots is formed Iw the diffracted 
rays on a willcmite screen (hig 1) If the crystal is 
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Tta 1 Uiirnutlnn by rorkMlt Q he Uw epot shova tiK poeltlon 
o( the besm with the rriefti r moved 

rotated about axes in and perMudicular to, the cleav 
ago face, the lines move rapidly over the screen and 
the spots flash maud out, forming a brilliant effect I 
have measured the siKits on the screen and photo 
graphed the whole pattern Even qmte complicated 
and unsymmetncal patterns, such as that reproduced, 
can be analysed and mdicee assigned to the planes 
which cause the various Imee and spots, usmg the 
distances between the black and white Kikuchi Imes 
to give the spacings The angles between the lines 
are approximately those between the planes to which 
they are due, and this gives a useful check In no 
case have I found it necessary to assume reflections 
from forbidden planes or orders In an experiment, 
such as Rupp a, m which the ciystal and ooUeotor are 
kept flxed and the voltaim varied, the Kikuchi Imes 
would move parallel to themselves If one of them 
crossed the ration of the < olleotor a peak would be 
recorded This event nught or might not comcide 
with the appearance of a spot on the Ime at this point 
If it does not, there will be a peak not explamcd on the 
simpler theory 

Ine measurements of the actual spots ht the simple 
theory approximately, but there is a slight compression 
perpendicular to the crystal surface such as might be 
caused bv a refractive index The corresponding umer 
potential would be about + 10 volts, rather more than 
Rupp found Ibere is, however, always some chaig 
mg up, and I am doubtful if one should regsird the 
10 volts as a true property of the rocksalt, or merely 

,’preBsion of the strength of the oha^ Heat 

ing removes the charge, but also destroys the spots 
greatly weakens them Blue rocksalt is better than 
white, probably because of better conductivity 
O P Thoi 

Umversity of Aberdeoi, 

June SO 

> Bupp AmukHitrPktt vol 4 

No 3107, Vol 126] 


A Physical Interpretation of Perturbations In 
Band Spectra 

Thb mteresting phenomena of predissociations and 
perturbations in band spectra are now attributed to 
interactions of vanous kinds between oertam electronic 
states in the molecule As has been shown, especially 
through a theoretical paper of Kromg (Zntach / 
Phyttk. 50, 347 , 1928), those {Jienomena may bo 
considered from a common viewpomt, the char 
actonstics of which are given below 

(1) Two interacting states having equal energy, 
must also occupy equal values of J, the quantum 
number of the resultant angular inumentiim m the 
molecule 

(2) Tliey must fiirthei belong to electronic states, 
of which the resultant orbital angular momenta ( V) 
around the molecular axis agiee withm zero or one 
unit in A/2r 

(J) Ihey must Anally satisfy eveiy kind of sym 
metry, to bo questioned in cases of diatonuc molecule s 

Ftanck and bixmei inteipiet the predissoc lation 
phenomena m a vciy tangible way {OotUnger Ntu.hr , 
p 241 1028) A molecule vibrating along the 

potential giachont a in hig 1 passes through the 
intersection P into a new state o It the {loteiitial 
energy at P is gioater than the dissociation cncigy 
of b {Wf>Wt) the molecule will predissociate through 
6 although being jierhaps far below the disscKia 
tion limit of ci The conditions to be fulhlled 
are all mcliuled imdei section 2 and 3 m Kionig s 
theory above Franck and Sponei emphasise the 
probability of the transition o ->* when the mtor 
section P 18 situated on the honzoiital bianch of 
b (lFr=lP,) lug 1 ooiresponds to a more general 
conilition of prodissociation very recently proposed 
by Herzbeig (ZeiUth f Phystk 61, 604. 1030) 
hiom a wave mechanical viewpoint predissociation 



>10 1 


will take place even when the molecular enei^ not 
exactly agrees with Wr, as mdioated by the dotted 
Imeeml'iR 1 

Now, what happens when the intersection P falls 
below the limits of dissociation in a and b, as mdioated 
in Fig 2 T Apparently the molecule will synchronise 
in a and b, and as bo& states now are quantised m 
discrete levels, all conditions m Kromg’s theory have 
to be fulfilled These conditions give an expression 
for the conservation of energy and the resultant 
angular momentum in the mole^e In addition, our 
viewpomt bnnp arguments on the conservation of 
the nuclear distance and the vibrational impulse 
dumw the act of transition m P 

A band senes, Knitted by raising the rotational 
energy of the molecule pei forming an electronic 
transitions a — Hi, will exhibit perturbations in fre- 
quKicy aa well as m mtensity for Imes corresponding 
to the region of mtersection at P An exact deter- 
mination of P affords, of course, the construction of 
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a potential Kradient >^(r) resulting from tho rotation 
and nuclear vibration in the molecule (O Oldonberg 
Zeilsch J Phynk, 66, 663 , 1929) As shown bv 
Kromg the frequency [mrtnrbations in the band 
lines will be of the ohsiactonstic resonans type in 
agreement with empirical ii suits especially witn those 
of^Kosonthal and Jenkins on the siieotra of CN and 

the bamer between the (xitenti^ gradiont^is essenti 
ally determined by tho factor 

exp -^fVMJAr) W)dr 

(Gumeyancl Condon fAys 83,127,1929) Theie 
will thus bo a decrease of intc nsity in the iiertiirhcd 
legion of the beincl SCI les due to the leaking thiough 



of molecules fiom o to 6 Tins is a fcatiiie of man> 
pcrtuibations obscivcd and it seems not unlikely 
that a caie fill examination of their intensity distiihu 
tions would admit a deteiminatiou of the angular 
interHcctions at P On the other hand tiansitions 
6 ->e? arc allowed m cases obeying the emissic n inks 
(J\ 0 ±1) and conseeiuently if our int* ipretatiou 

IS correct sTOiadic hnos oc longing to this system will 
appear in the jierturbed region of the system a ->c 
although tho intensity maximum of 6 -►« may lie 
situated far away m spectrum In fact, then arc 
numerous (leituibations m bond spocti a which exhibit 
a large unsvmmetnc splitting of lines mto two com 
|>onents wluih may be intoiqireted in this way In 
certaiii cases these conditions should also give use to 
une ciiial perturbations in tho P and P branches 

Ino mam purpose of this note is to pomt out that 
Kromg B arguments can bo graphically illustiatcd 
and that this irameehately reqiures fiuther arguments 
for tho appearance of perturMtions m band 8 {kn tia 
As a matter of fact, there are cases known where no 
peiturbations appear, although they might be ox 
peoted to occur by Kromg’s theoiy 

E HcLTHto 

Laboratory of Physics, 

Univereity of Stockholm, 

May 30 

Variations with Sidereal Time In the Intensity of 
the Cosmic Ultra-Radiation 
Pbbuhinaby results of meaauremonts on the 
cosmio ultra radiation, or tho so oallcxl highly peno 
tratmg radiation, as earned out by me using a Kol 
hdrster lomsation chamber in Abisko m Northern 
Sweden (N lat 88“ 21 , 388 meties above sea level), 
have bem reported m Ltmd Meddelanden, No 121 
The chombei is placed m an iron shield of 11 cm 
floor thickness and 0 cm wall thickness, and ^he 
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opemng upwards free Duiing the period Nov 13, 
1929 Jan 13 1930 tho chamliei was observed 

every sicond hour (xcept duiing tho nights between 
24'» anti n't M L 1 appinximately Later on, a 
photographic itsoiding oylindt r was placcxl m front 
of the niicioscoi'io of the chamber and tho observa 
tioiis luive bet ti {loifuimed day and night in oonne xion 
with — asbefoic me tporological,inaguf tic andauroral 

Ihc dciivtd \alues of tho intensity of the ultra 
ladiatun as rediitid to 760 mm an pressure have 
lieen gioupe 1 according to sulcical time and tho 
moan x alius foi eveiy sidereal honi in foitiughtly 
mtt ivals aie shonn in 1 ig 1 niglit jiait dotted The 
curves shtiw considciabk changes m their shape as 
also in the case 'witli tho cuivcs of G Hoffmann and 
h I iiidholm as reiimcliii ed in Gerlatiils Btttragi zur 
Gtophynk 20, 12 1928, and 22, 141 1020 Jhe 

means for the total peiiod howtvor and especially 
the means foi thoiienod Kov IJ IJi i 10 1929 agiee 
easontially with the curves showing vaiiation witli 
sideteal time deduced fiom tho measurements of 
W Kolhorstcr (, v Sails K Buttnor and K Stcinfce 
(compaic fercxam])lo (oilin Zfiluhrtff fur PhyaiL, 
50, 808, 1928 and Stcinke, Phyaikahvhe Zeitaihrift, 
30, 767 1020) Only the maximum at Oh sidereal 

time in the incasuicinonts of these ai thors is missing. 



which may be caused by the diffi rence m latitude of 
tho places of observation It is concluded that the 
daily sidereal cuive of tho cosiuic ultra radiation con 
present a very different shape for shoi t mtervals of time, 
but that there in a certain charaotenstio curve which 
always appears m the moans for longer penods This 
< 111 ve exhibits principal maxima fur O'* (except possibly 
for high northein latitudes), 6h, 12" 18h, 20h-2I'', 
and pimoipal numma between 8^ and 12h Mid for 
18h-19h sicleroal time 

The measurements of F Lmdholm also show the 
existenre of this imdeilying charaotenstio curve, m 
spite of the very difleient shape of the curves for 
different montlia found bv him (Oerl Bntr , 28, 141 , 
1929) Thus, bv taking the means of the three cui ves. 
termed ‘ often in iig 3 of that paper, the upper 
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curve of our Fig 2 is obtained For oompanaon, the 
sidereal curve jrom the measurements of E Steinke 
obtamed in November 1926 with the same type of 
mparatuB is shown in Fig 2 (of also Zettschnfl fur 
Phyaik 60, 808, and Phy» Zett , 30, 767) It may 
be emphasised that at present no single set of hourly 
measurements osrne<l out with allowance for the 
earth radiation and the air pressure, and with no 
ahield covering the apparatus has been published 
without allowing this rhamctonstio sidereal curve m 
the average values loi a euflioiently long period The 
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oxistonco of a characteiutic sidereal curve for the 
cosmic ultra radiation seems thus to be definitely 
proved also If so it follows as an imiKirtant con 
sequence that there exist defanito radiation conties 
among the heavenly bode s 

If there exist a correlation between the intensity 
of the cosmic ultra ladiatum at a particular place and 
magnetic disturbancee which is now under mvestiga 
tion in Abisko wo look for the radiation centres in 
other directions than those which directly coiiespond 
to the sidereal times m question and this may be 
earned out with the help of tail btomier s equations 
AXKf COBLIK 

Geophvsioal Observatory, 

Abisko, May 2 


Raman Effect of Nitric Acid In Solution 

Iir a recent publication {Proc Roy 6or , 187, 279 , 
1930 , see also Naturf, 1M, p 762 , 1029) Rama 
knshna Kao has shown how the Raman effect ccui be 
apphed, m the case of mtnc ewid in solution, to demon 
strate imreaso of ionisation with dilution In 
repeating his experiments I have obtamed plates 
which, while continuing Rao a mam conclusion, con 
tradiot some of his resiuta 

In agreement with Rao, I find that the hues with 
Av-lOSO cm ^ show the following peculiar bediaviour 
upon (hlution Starting with 69 jier cent acid and 
using the same exposuie in oeuih case, the intensity 
increases at first as the acid concentration is reduced, 
passes through a maximum, and afterwards falls 
off agam As was pomted out by Rao tins is 
doubtless duo to the mcreaso m the degree of 
ionisation with dilution, the Imesm question belong 
mg to the nitrate ion Now Kao supposes that 
the wave number shifts Ar 623 and 673 cm i (given 
by him as 638 and 689 cm * respectively) also belong 
to the ion If this be true, tlw oorrospondmg lines 
ought to show upon dilution the same type of mtoisity 
vanation as do those with Ac ^ lOSO cm ^ IVom my 
plates and photometer curves, however, it can be area 
that this IS not the case The pair of lines with 
Ar - 623 and 673 cm ^ allows in fact a continuous de 
crease m intensity with dilution, and indeed disappears 
at a concentration where the lines with Ar - 1060 cm * 
are at their strongest This behaviour is exactly 
parallel to that of the bnes belongmg to the non ionised 
No 3167, VoL 126] 


ENOg molecule, to which therefore Ai> = 023 and 
673 cm ^ must be asonbed 
The reason for Bao’s error in ascribing these shifts 
to the ion is probably as follows At oonoentrations 
where the bnes with A* - 1050 cm t are near their 
maximum intensity, a new weak single Ime seems to 
make its appearance It is excited by the 4368 A 
mercury line with Ar - 707 cm * approximately It 
lies at 4497 A ( -(- 2 A ), that is, not very far from the 
pair of lines with Ar 623 and 673 cm ^ (X 4480 and 
4490 A respectively) , and it w {lussible that a con 
fusion between them led Rao to mistake the be 
haviour of the pair ITie contmiious spectrum, which 
masks Raos pistes at these concentrations, seems 
in my case to bo not nearly so strong 

In suppoit of his ascnbmg of Ar 623 and 673 cm x 
to the nitrate ion, Rao states further that these shifts 
also occur for a solution of sodium nitrate I am 
unable however, to observe them in this case In 
stead 1 find (along with a continuous spectrum) a weak 
Mingle lino with Ar 717 cm ‘, in agreement with the 
observation of Dickdison and Dillon This Ime is 
clearly the analogue of the line with Ar— 707 cm ^ 
found in mtnc aoiil , they both have about the same 
intensity (relative to the corresponding Ar 1060 
cm *) The frequency conceinwl must belong to the 
nitrate ion, for we same single line is also found for 
calcium nitrate solution Fhero is on the other hand, 
no evulcnce in favour of aaciibing Ar-623 and 
873 cm ^ to the nitrate ion 

Lfonaku a Woodwabd 
Pliysikalisches Institut, 

Leipzig, Germany, 

June 10 

Vegetable OUa as Funglcldea 
SiMCB 1914 the chemical and mycological dei>srt 
ments of Wye College have collaborated in tCMtmg the 
fungicidal properties of snruy fluids, especially wose 
containing sulphur In this work accounts of which 
have been published from time to time a special 
teohmque has been developed by which it im ^lOMniblo 
to determine within narrow limits the action of the 
spray fluid upon the poadery mildew of the hop 
{bphofrotheca Humult) The method has recently been 
apphed to the investigation of certaui nil emulsions m 
particular vegetable ode, wluch have been found to 
possess marked toxic piojierties towards this fungus 
Whilst some of these oils, for example raiie oil, have 
been recommended for mseoticidal purposes and aie 
of praitical use as solvents for such substancee as 
pyrethrum extract their value as fungic ides does not 
hitherto seem to have been noticeil 

In expenments m which 0 6 per cent soft soap was 
used as the emulsifler, the following oils (of commercial 
standard) proved completely fungicidal against the 
hop powdery mililew olive oil, 0 6 per cent , sCMame 
oil, () 6 per cent , cottonseed oil, 0 6 per cent Rape 
oil required a concentration of 2 0 3 0 per cent and 
oaator oil at 2 per cent was non fungicidal In expen 
ments with other emulsiflers mdication was obtamed 
that tho type of emulsifier used had a pronounced 
effect upon the toxic properties of the spray 

The expenments in question have bem earned out 
on plants m the greenhouse, and no injunous effects 
have been observed on the foliage with many of these 
vegetable oils when used at a comparatively high 
concentration 

It IB mtended to ascertain whether these vegetable 
oils have a protective aa well aa a direct fungicidal 
action H Mabtht 

E S Salmon 

South-Eastern Agncultural College, 

Wye, Kmt, June 20 
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Weekly Variiitlon In the Intensity of Ultra-Violet I lafra-Red Absorption Spectrum of Sulphur 


Wares of Sunlight In an Industrial Town 

Dail-v records of the mtensity of the ultra violet 
radiation were made m Huddersfield between 1026 and 
1028 by the acetone methylene blue method ^ While 
as a quantitative method this only gives approximate 
values, oompansons may bo made in a qualitative way 
Ihe figures obtamed here have now been analvsed for 
weeklv vanations Since this is one of the very few 
so called smoky towns m which such records have 
been taken, the results may be of wider mtorest 
The subjomed table shous the mean daily intensity 



on each day m the week for the four seasons and also 
an annual mean One ' degree * is approximately 
sufilcient to produce a moderate erythema of a white 
skin There is a fairly pronoun! ed maximum mtensity 
on Sunday in all seasons except wuiter giving mdica 
tion of the effect of smoko screening The loss on week 
flaysmsurameramountstonoarlv ISpercent Actually 
It seems that industrial smoke may here be responsible 
for a greater loss than this there is an mcreaso in the 
output of smoke from domestif sources on Sundays 
which will effect a loweimg of the Sunday excess of 
radiation by an amount not easily asoortaiiiable The 
fair constancy of the mid week figures probably shows 
tliat the effeot of purely meteorological changes has 
been miunlv eliminated in the analysts 

A similar summary for a country station would form 
i mteresting oompans< 

S Mom 

Climatological Station, 

Oakes Huddnnfield, 

JUTK 20 


Blood-Groupa among Australian Merino Sheep 
In this laboratoiy, from tune to time, we come 
across an anti sheep cell hnmolytic serum fiom 
rabbits which causes rapid a^lutmation and sedi 
mentation of dieep red blood odls This is undesirable 
from the serologist’s point of view A sample of such 
serum was rooentlv tested against fifteen random 
samples of sheep oolls, and the latter, on the basis of 
ogglutmability, could be sharply divided mto two 
groups We do not, of course, regard this observation 
as original, but merely wish to stress its importance 
for serologiBts and especially also for commercial 
firms deahng m bactenological laboratory material 
It might be well to define ttw group to which belonged 
the red cell antigen used in preparing a given hsemo 
lysm, two or more groups havmg been dotermmed on 
the basis of response to immune agglutmm Inci 
dentally, we puiwxed the line suggoeted by the abovo 
obaervation, and found that there ore at least two 
blood groups ' amongst pure bred Australian menno 
she^ 

J V Dxthio 
(D irector) 

Brisbane and Distnot Laboratory, 

Hospital for Siok Children, 

Brisbane, Queensland, 

Apnl23 
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Dioxide 

Dickinson and Weet (Phya Rev , 85, 1126 , 1930) 
have detennmed the Raman speoirum of sulphur 
dioxide , tliey obtamed displacements of 624 (weak), 
1140 (strong), and 1840 (medium) cm ' We had 
already exammed the infra red abMrption speotnim 
of sulphur dioxide between 2 n and 20 g with a Hilger 
1) 42 speotromoter, using quartz, fluonte, rocksalt, 
and sylvine prisms, and found bands at 2408, 2321 
1871 (very weak), 1365, 1162, and 600 cm > , of 
these the band at 1366 cm *> is most intense and seems 
to possess a oompheated struit ire Iho fundcunaental 
frequencies are probably r, -1366, r, 1162, and 
s, 600 cm ' Ibo two larger froqumciee are in 
gcKMl agreement with those deduced from the Raman 
s{ieotrum, although the scattered line at 624 cm ‘ 
agrees more closely with the difference between r, 
and K, (1152 - 600 546 cm >) than with itself 

I ho other bonds can bo lu ixiunted for as combination 
yr ton 

Careful examination failed to n veal bonds leportod 
by Coblcmtz ( Investigations of Infra Bod Spoctia , 
p 62 1005) at 3 18 and 10 4 ft 

A detailed arcoimt of the investigation will bo 
published 8hortl> ( R Baixs-y 

A B D Cassie 
W R Anous 

Sir William Ramsay Laboratones of Inorganic 
and Bhysical Chemistry 
Umvirsity Collegi London Jime 3 


Effect of Magnetic Fields on Dielectrics 
In a paper by S Wlutehoad on dqioles m relation 
to the anomalous pioporties of dnlectncs (PAtl Mag 
May 1910) there is a slight reference to the effect ot 
magnetic field on dielectrics, but no details of any 
experiments or results Expeiunents which wo liave 
cairied out show clearly that wlien a constant meg 
netio Held is superimposed cm a dielectric which is 
being subjected to an alternating eloctnc stress, so 
that magnetic and electric fields are normal to one 
another, then the presence of the magnetic field 
causes a change m the jiower factor of the ditlectno 
and hencsi m the losses occurring therein The 
nature of the results mdicates that the effect of the 
magnetic field is to decrease the power factor 

Phuip L Bubns 

Faculty of ^pheil Science and Technology, 

Queen s University, 

Belfast, May 22 


The Acquired Characters of Alyte% 

In leply to the letter of Dr Walker on Alytee which 
appeaiB in Nature of June 14, ho is light in saymg 
that I assume that potentialities of growth ore adtered 
by the environment and that the result is handed on 
to Biiooeeding generations Proof that it is so exists 
and could bo given m detail were not space m Nature 
so piecious Frubram gave five or six such oases 
when ho was m London two years ago 

Dr Walkers alternative explanation is hard to 
follow, namely, that vanations ’ (produced by 
chance 7) survive The supei stition that solootion can 
call mto existence something that was not previously 
there is hard to kill 

E W MaoBbise 

Imperial College of Science, 

South Kensington, 

London, 8 W 7, 

June 17 
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m this way were compared with a standard curve 
representing the mneralised annual variation, 
which was obtained by hannomo analysis of the 
twelve monthly means , the first two terms, repre 
senting the annual and semi annual waves, were 
found to be sufficient lor this purpose The results 
are shown m the mam curves of 1 
This figure shows that the five dav means of 
temperature dunng both periods osciUate irregu 
larly about the smooth curve, but m general keep 
rather close to it In most months the irregulan 
ties m 1871-1900 are quite different from those in 


warm spells, for though the third, December 3-14, 
18 not supported, the first two fall on dates when 
both curves are definitdy high An examination 
of the averam temperatures at Kew Observatory 
for 59 years therefore accords no support for any of 
Buchans cold spells, but suggests that the first 
two warm spells may have been well founded 
Apart from this, the curves show several pomts 
of interest In December and January the average 
temperature smeo 1901 has been about 2° F above 
the average for 1871-1900, a difference associated 
with the prevalence of warm winters dunng the 



1901 1929 showing that they represent temporary 
or accidental abnormalities and not permanent 
features of the climate In particuhu' the curves 
seem to show quite definitely that the Buchan 
cold spells do not recur regularly m London The 
first, Bobruar^ 7-14 is ropresentra, it is true, by a 
marked dip in 1901-1929 but the curve for 1871- 
1900 dunng those da^ rises rapidly to a manmnm 
In Apnl II 14 and May 9-14 neither curve shows 
any abnormal feature In June 29-July 4 the 
curve for 1901 1929 is low but rising steadily 
uhile that for 1871 1900 is defimtoWhigh, uim 
eating a warm rather than a cold spell In August 
6-11 both curves are nsmg steadily, and agam m 
November 8-13 neither shows any special anomaly 
The figure is rather more favourable to Buchans 
No 3167, VoL 126] 


present century The magmtude of this change 
18 clearly brought out bv the lower inset du^ram 
which shuurs the resiilts of harmomo analysis of the 
two penods separately Not only have recent 
winters boon wanner but also the generalised 
mmimum has been displaced from early in January 
to the end of the month while at the same tune the 
generalised maxunum has been retarded from the 
middle to the end of July and the annual range has 
decreased all indications that the climate has be 
come more oooarao Again, in 1901-29 tempera 
ture rose very rapidly dunng the latter half of May, 
and on May 30 the curve reaches a level which is 
not found agam untd June 17 a truly remarkable 
feature to occur m the 29 year averages for a 
season dunng which temperature should be rising 
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steadily A somewhat smuliur distortion thoush 
less pronounced, occurs m early Octobenr when the 
curve for 1901-29 shows a deflmte slackening of 
the autumn fall of temperature 
The thud point of mterest concoms the tempera 
tures of hi^ summer Both curves show a marked 
swuig with a range of 2° 1) from a maximum in 
mid July to a minimum early in August and back 
to a second maximum m mid August This 
feature was of such interest that the hve day 
means of temperature at Qreenwioh during July 
and August were extracted for the period 1841 
1865 and are shown m the upper inset of Fig 1 
Here the Tulv maximum is agam shown but the 
minimum early m August does not appear and the 
August maximum is i^uced to very small propor 
tions The impression Idt by a comparison of 
these three curves is that there is a dohmte ton 
denoy for a warm spi 11 to occur in mid July after 
which there is a period during which temperature 
oscillates irrc^larly until the autumn fall sits in 
after the middle of August 

Although the comparison of curves showing 
averages over a number of years is the simplest 
methm of approaching a problem of this nature 
the results are sometimes misleading I he mure 
mtcrosting abnormalities revealed by Fig 1 were 
acoordingly studied year by year m order to deter 
mmc whether they are regular charat tenstic s of 
the climate or 'whether they merely leHcit a few 
outstanding events In the mat place the Buchan 
cold spells m February April and May were ex 
amined to determine if there was any dc hmte tc nd 
ency for temperature m mdmdual years to fall to 
minima on those dates The results were entirely 
negative the chance that one of these periods will 
be unseasonably cold is t xactly equal to the chance 
that it will be unsc asonably warm If we allow a 
grace of two days on cither side the individual 
curves show that temperature actually rose to a 
maximum more often than it fell to a minimum 
The warm period m mid July affonls an example 
of the fallacy sometimes mtroduced by reasoning 
from averages Dunng the whole 59 years the 
average temperature was highest on July 16 19 
but when the mdmdual years were examined 
this predominance was found to rest entirely on 
four years 1870 1881 1900 and 1921 while 
temperature was below the smooth curve on 30 


Cnme Statistics of 

C iRIMlNAL statistics apart from their primary 
/' purpose usually afford some mteresting 
sidelights on social habits and in particular on any 
changes which are taking place m the daily hfe of 
the community with which they deal For ex 
ample m the criminal statistics of England and 
Wales for the year 1928 (C md 3681 H M Stationery 
Office, price 4s net) an attempt has been made to 
gauge the effect of the commg of the motor ago 
on crime Taking the vear 1928 and comparing the 
figures for the o^e of breaking m with those 
of 1911 it appears that while the figures for the 
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occasions out of the remaining 65 The second 
crest on the curve occurs on August 14 18 and 
this period was abnormally warm on 32 occasions 
cool on 27 a negligible difference 
The general oonclusions drawn from the mvesti 
gation a ere summed up as follows On the whole 

it Bcoms improbable that there exists m our climate 
an abiding tendency for any part of the yuu* to be 
either abnormally warm or abnormally cold for the 
SI ason It does seem however that such tenden 
cics may spring up suddenly persist for ten or 
twenty or thirty years and as s iddenly and mysten 
ously vanish positm conclusions as to these 

spells are valid only for the time and place of their 
occurrence and cannot bo applied to other times 
or places Thus while Buchans cold and warm 

E lls were probably true for Scotland m the 1860 s 
y are certainly not true for T ondon in the 
twentieth century 

In the discussion which followed the paper Mr 
D Bnmt obji cted that cold spells wt re on some 
occasions limited to one or two days and these 
would be masked by the use of five day mi ana 
Ho also thought that the mvcstigstion should have 
dealt with mdmdual years rather than uith 
averages over long pc nods It was suggested that 
a possible explanation of the persistent belief m 
Buchan s cold and warm spoils was that when they 
did occur they had a tendency to fall on or near 
Buchans dates though m many years they were 
absent On the other hand Mr Mirrlees thought 
that the lx lief had persisted because meti orolog^ 
had devoted a great deal of effort to explaming the 
oeeurrenco of such spells and little or none to 
fineling out whether there was anythmg to explain 
Ajiart from this a few of the explanations advanced 
were sufficiently plausible for example pressure 
changes set up by differential warming of the 
earth s surface and outbreaks of polar ice but as 
usually happens when thiorismg loses touch with 
facts some of the thiones were merely absurd 
They mcluded cosmic dust from meteor showers 
m the earths atmosphere oometary matter be 
tween the earth and the sun the latent heat of 
freo/ing ami thawing of Kiissian rivers the vary 
mg absorption of relation owing to chan^ of 
humidity and mtrahtk dirtu the meteorological 
effects f newly expanded foliage in spring 

C F P Brooks 


sngland and Wales 

metropolitan area are practically stationary in 
the homo counties they show an men ase of 437 8 
per cent and over the whole of Fn^and and Wales 
outside the metrupohtan area the increase m 
boroughs and cities is 87 per cent but m the counties 
it IS 137 per cent This is attributed to the m 
creased use of the motor oar which is thought to 
have acted m two ways Greater numbers of the 
population have been enabled to live outside urban 
areas and premises are more often left unoccupied 
while an increase m the all m pohey of insuranoe 
has tended to reduce precaution On the other 
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hand the burglar is also able to avail himself of the 
oar and thus to travel with greater speed and further 
afield 

A prehminary analysis of the cnme statistics in 
the return contains some mtcresting remarks re 
lating to \anatiuns m the character and volume of 
onme The quinquennium 1910 to 1014 is taken 
as a basis of comparison as representing a normal 
average of criminality Smee this pen^ the nso 
m population has been 9 2b per cent and the normal 
nse m crime is therefore taken to be round about 
9 per oent Only figures over this percentage 
are taken as indicative of any real increase m enme 
It may be noted m passing that both m the yc ars 
after tlie Boer War and after the Great War there 
was a marked increase in crunmabty 

Takmg the principal classes of cnme that is 
mdictablo olli nces as a whole the figures of 1928 
show an merease of 1 1 per cent over those of 1910 
1914 The highest mcreose m any individual class 
IS under the head of offences agamst property with 
violence — 80 per cent — ^whilo cnme agamst the 
person increases by 22 per cent Maheious mjury 
to propert\ falls by 57 per cent But to bring out 
the significance of these figures a further analysis 
IS necessary loking the class of offences against 
the person these fall into two categories sexual 
offences and offences generally of violence against 
the person In the latter after makuig alluwame 
for the nse of 9 jicr cent the only offence that shows 
an appreciable ribo is that of procunng abortion 
bueh cnme s as murder and attempts to mi^er man 
slaughter cruelty to ehddre n and e liild stealing are 
among those that show a decrease Ihe net do 
ereaso over all is 4 per cent In sexual cnines the 
greatest merease is m mdeeent assault and defile 
ment of girls between 13 and 16 In the ease of 
rape deflkment of very young girls ondinprocura 
tion and abduction there are decreases Bigamy 
showed a very high figure — an increase of 1 20 per 
oent but there is a decrease as compared with the 
penod 1920 24 Offences between males mcreasod 

In the class which shows the next greatest m 
crease over 1910 14 — cnme agamst property 
with violence — a heavy merease m offences of 
breaking iii attempts at entermg and bemg m 
possession of housebreakmg tools far outweighs 
decreases in burglary and robbery Reference 
has aheady boon made to the motor car as a factor 
in this section of crimes It is to be noted in this 
connexion and also m connexion with certam other 
classes of enmo that the increase is m part due to 
the fact that a number of eases previously iinre 
^rted are now brought to the notice of the police 
For this the merease of insurance is to some extent 
responsible as such eases are now reported m order 
to obtain compensation 

borne mteresting pomts are raised m an attempt 
to asoertam how far cnme is affected by certam 
social factors such as education improved scxial 
conditions and the old age pension the after effects 
of war servioe and the increased activity of women 

For the purpose of investigating the beonng of 
education on cnme the figures of 1928 are com 
pared with those of 1882 when the results of the 
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Education Acts of the seventies were begmnmg 
to boar fruit It is sometimes said that the criminal 
now works with brains not brawn but the figures 
m those classes eff cnme m which education is the 
pnmaiy requisite scarcely seem to bear this out 
Smoo 1882 the population has increased by 60 per 
cent but the increase m indictable offences is 30 
per cent only The mcidcnce m offences agamst 
the person was about the same but malicious 
mjury to property and forgery and currency 
offences the most likely to be affected by education 
showed a decrease of 46 per cunt and 3 per cent 
respectively On the other hand larceny of post 
letters increased but this was owing m part to 
the immense increase m the volume of correspond 
ence and the greater number of people handling 
the mails 1 raiids also show a heavy increase but 
this is a matter of recent years and up to 1900 the 
figures show httle variation 

Sigmficant facts emerge m an examination of 
male age groups which bears upon the question of 
the effects of war experience and social conditions 
The opimon is frequently expressed that war ex 
pericnco has led to a disregard to the rights of 
property and a disposition among war service men 
to take whateyer is wanted and whenever it is 
wanted But as a matter of fact the age groups 
m 1928 of those men who passed through the War 
compare very favourably with their seniors and 
jumors except in resjicet of obtaining by false pre 
tences frauds etc The group 2130 howitir 
which ilurmg the war would have ranged m age 
from 7 to 16 show s a relatively high rise m incidi nee 
of convictions and has obviously suffered from 
absence of parental control and other scx^ial ton 
ditions duiing the War Agam the efftet of im 
proved sexual conditions and of the old age pension 
IB seen m the older groups of 60 and over where 
then IS a fail m the incidence of convictions of 62 
per cent 

Ah regards crime among women the figures as a 
whole show that the meroasing activities of women 
have not resulted m any serious nso m cnme and 
have been accompamed by a groat fall m the less 
serious and potty offences Non mdictablo offences 
have fallen 34 6 per cent whili the number of women 
has increased by 11 per cent Cases of simple 
drunkenness have fallen from 12 219 to 6249 and 
aggravated drunkenness from 26 045 to 6489 
Cases of cruelty to or neglect of children fell from 
1424 to 362 

The figures for non indictable offences present 
certain pomts of considerable sexual interest and 
significance While there is an increase m less 
serious offences under Customs Excise and 
Inland Revenue laws and a huge increase m 
motoring offences prcx-eedings for all offences 
denoting criminality or debased conditions of hfo 
have faUen considerably 

btudied comparatively the statistics as a whole 
tend to show a more orderly and law abidmg 
population hving m improved sexual conditions 
The most senous problem they reveal as mdioated 
by the incidence of crime m the age groups is 
that of the care and training of the adolescent 
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Obituary 


Mr E a &PRBB1 

rpHE death on Juno 16 of Mr Elmer AmbroM 
1 bwny, announced from New > ork removes 
one of the beet known of American m ventors am i elei 
tncal engineers and one who w ill always Iki n tm m 
bered for his developmi nt of the WToseopie compass 
and its application to all classes of vessels including 
submarines, battleships and jiassenger Imers But 
he did important work m many branc hes of i ngineor 
mg, and m 1925 when he was made an honorary 
dot tor of science of the North western Umvorsity 
Illinois he wasrefonedtoas anelectiicalengimir 
and a jihysieist who has shown lomaikablo skill m 
applying seiintide methods and knowledge to the 
solution of practical problems , imentor of the 
bporry gyro compass of many valuable aero 
naiitic instruments of the highest jiower search 
light of fire control apparatus for the United 
btatos Nav) a pioneer eleetneal manufactim r m 
Amenca and a founder member of the Society of 
the Amt ncan Institute of Eleetneal Fngintx rs 

Mr Sperry was sixty nine vears of age ha\ing 
been bom at ( ortland. New York on Oct 12, l^ldd 
Educated at the State Normal and Trainmg School 
at ( ortland and at f omt 11 University , at the 
age of twenty ho founded the Sperry Electric (o 
of Chicago Flcctnc are lamps eketne mitung 
machinery and eketno trat tion engaged his atten 
tion in turn, and he foundul the Sporrv Fltctnc 
Railway Company of Clevclantl which m 1894 
was bought by the Oeneral Fltttnt Company of 
New York 

lor the devtlopment of Ins invention the gyro 


compass in 1910 he founded the Sperry Gyroscope 
Co , Brooklyn and the following year fitted one of 
the compasses in the U S battleship Dtlatuare 
Subsequent inventions have added to the accuracy 
and the utility of his compass and to day shiiis are 
ktpt on thtir course day by day bv the compass 
acting as helmsman 

Sperry s woik was acknowledged bi many 
societies and in 1926 the engineering soiutus of 
the United States aw irdeil ) im tin medal which 
commemorates tin work of thi gnat ironmaster 
John Flit? (1S22 1913) among prcMoiis re 
eipunts of whieh h im Ixcn Westinghousi Noble, 
Edison Ki h in and Bell 


Wk regrtt to announce the following deaths 
Mi \ u tor Bi unfold iditoi of the Sjcinlngiral He 
( iru and author ot Scicnco and Sum titv and othei 
woiks on sociology on Iimo 22 
Mr VV J (.roiiistiect tditoi of the Mathimaticnl 
Gazette and honorary miinlar of the Mathematical 
AhbXiatiun on 7 line 28 agid sixty mm vears 

Mr C h Sicbenthul who was rtsj^ onsibk for the 
aiuiual leiKiits on lead and ^inc issiiod by the I S 
Geological Survey from l'H)7 until 1924 on Mai 1, 
aged sixty yeais 

Prof Pit deru k Slute eineiitus professor of physics 
in the University < t ( ulifc tmu known foi his work on 
analytical mechanics on I* i b 20 iigt d si vt iity eight 
years 

Dr M r Stoiy omeiitus piofossoi of mathematics 
at Clark Inivcrsity, fillow <f the I S National 
Acudeiny of bciences and a vice pri sidont m 1896 
ot the Aniencun AHsociation for tho Advaiiti meat of 
Science on April II agid seventy ninn years 


News and Views 


In his locont presidentiul mhlrcss to tho institute 
of Mining and Metallurgy on Porimhinl Ynnutions 
m the Pines of Minerals and Metals Mi Tames (■ 
Lawn (Kiinted out that variations in thi pine of 
mmeials and metals over short periods of yeais affect 
tho mming engineer veiy cloaely and bring numerous 
difiicultiee m their 4rain Many efforts have been 
made, therefore, to secure the stabilisation of such 
prices, and this of necessity gonorally means control 
over supply, since the demancl side cannot bo so easily 
regulated Sometimes however, successful effoits 
have boon made to stimulate demancl tho most 
notable example being that of nickel After the Wai 
the demand for nickel fell off rapidly, but as a result of 
lesesrch and iiropoganda, the imxluoerB were able to 
obtam the absorption of their whole output for cxim 
mercial purposes and later on to increase considerably 
the consumption Control over supply can sometimes 
be effected where known deposits cajiable of prohtable 
working are limited m number and extent In other 
cases, metallurgical difliculties m extracting a market 
able product afford a basis for control In the former 
category would fall diamonds, nickel, cxibalt, imtosh 
and nitrate, and m the latter, ahumnnun and mag 
nesium In the diamcmd mining industry, everyone 
connected with it, whether m South Afnoa, Copgo 
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rciiitory Angoln oi West Vtrirn roc ignisc •* theiieces 
Mity ot < introl, and dosj ito many ups an I downs in 
the tiade piicos have been maintaiiiod for forty y» ais 
In the produc lion oi cobalt an agioenient between the 
picMiuc^is m Ontario and Katanga t > supply a half 
shaie each has mamtainod the puce at 10s jh-i Ib 
Aliimiiiiiun ores are plentiful hut sinco metiilluigical 
treatment of tho ores is costly tho biisinoss is in c oin 
(wuativcly few hands and contnil has lieen secured 
by agieement for some eighteen years 

In his presidential adcinws to the Devonshire 
AsscMiation on June 24 Mr R Hansworth Worth 
gave a detailed and stimulating ac niiiut of the phy sical 
geography of Dartmoor Fhe addiess will appear 
in clue cucuse with an actmirahle senes of illustrations, 
in the Trattt IHion Aasoc for 1030 A good account 
IS given of the vegetation of the moor and of its 
conversion into peat It is shown that since the 
Early Bron/e Age some two feet of peat have ocoumu 
lated in the Eimo valley Decay is also going on, 
espocially m tho hill tup bogs, as for example m the 
ground around Cranmere Pool Iirom the comet 
denoe of tho planes of pseudo bedding m the granite 
with tho slopes of the hillsides and from other evi 
dence, it is argued that the present topography of 
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Dartmoor la close to the ongmal surface of the granite 
The chma clay of the moor is referred to the action of 
vapours derived from the cooling granite magma 
CO operating with meteoric water which obtained 
access to the granite surface tlirough the then over 
lying cover of sedimentary rocks Unusually wide 
IHirtings m some of the tors are thought to be due to 
wodges of ice forcing the blocks apart when the 
climate was much cokler than at present Tlie rook 
helds known as ‘(litters aie compared with similar 
oroMonal features m bpitzbergon, where they are 
probably due to hdl creep actuated by deep frost 
action Rainfall and climate, nvers and border 
hills are given detailed treatment, and the address 
concludes with a biief survey of the geology of the 
area 

Mb Worth protoets against the methods of 
recent geologists who have bla/ed a trail of un 
necessary disfigurement atioss the whole face of 
tlieMoor Tlio poi|wtrators of this alleged damage 
may, perhaps not unreasonably daim that their 
exertions have boon amply justified by the harvest 
of results attained Mr Woith however does not 
refer to those beyond stating that ho (annot accept 
the idea of dilTorcntiated types of ^aned age Ho 
thiuks that the intrusion of the granite took place 
m one ojieratiun He also suggests that the attempt 
to make tectonic capital out of the dinxtion of the 
joints IS mistaken, sinie the joints are local m their 
origm and orientated in all clire* turns Ho boliovis 
that the granite < ame into place as a wedge like 
intrusion ojierating along the whole length of the 
axis from Dartmoor to the Scilly Isles, and that 
' them OMsfs an elongated mass of gramte urogutar 
in Hhajie isolated and self suftu lent not fed by any 
lower leservoir through either necks or ilykes and 
that the up|)ei piotuborancsw of this mass now roach 
the suifoco and form the granite bosses of Devon 
and t omwall 

Oh Filly 1 a large jiarty of arclueologists began a 
four days pilgi imago along tlu Roman Wall assem 
bling at Hexham, and jiiSKPeding along the whole 
71 miles’ length of the Wall fiom Wallsond on lyne 
to Bowntss on Solway in tumborland The expiedi 
tion was oiganiHOil by the bocioty of Antnjuanes of 
hiowcastlo on Tyne end the ( umberland and West 
mnriand Antiquarian Sotioty A siinilai pilgrimage, 
but on a small scale was made in 1020, and it is 
twenty four years sime a visitation of the extent and 
thoroughness of that of this year has berai attempted 
riie first day s expedition covered the Wall from its 
eastern oxtr mity to the Roman bridge at ChoUer 
ford 21 miles west of Newcastle, when Mr F Gerald 
Simpson, Mr Faiker Brewis, and Mr R C Boson 
(jiiet acted as guides On the second day, Chesten 
(C ihimum) the sixth fort on the Wall, and the museum 
with its remarkable collet tiuii of antiquities from the 
Wall wore visited bir George Macdonald and Mr 
R G C ollingwcKxl acted as guides The second day s 
pilgrimage ^so extended to the great fort at House 
steads, to Peel, and to Chesterholme with its mile 
stone On Thursday Carlisle was reached after a 
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journey of which the most notable feature was a 
visit to Birdoswald, where Mr Richmond s exoava 
tions were examined in detad and the many problems 
raised by his work were thoroughly discussed On 
hnday the pilgrimage came to an end at the sea 
board On Thursday, the party hod received a large 
accession m numbers, m part, no doubt, owing to the 
attractions of the Birdoswald fort, but also without 
question owing to the fa(>t that the itmerary for that 
day moluded the stretih of the Wall which is now 
tlireatoned by quarrymg operations 

Aithoitor the pilgrimage was independent of any 
movement in connexion with the attempt to save 
the Wall we may expect with confidence that a 
visitation sue h as this will not fail to make its infill 
enco felt, both in the present issue and m formulating 
safeguards against similar vandalism in future 
Apart from this possibility, the most sti iking feature 
of the pilgrimage was the way in which was brought 
out the groat significance for Homan studies in Britain 
of the woik of excavation and research m the neigh 
bourhood of the Wall notably at Cilumum, Ghestei 
holme, and Biidoswald since the last occasion the 
Wall was visited 

Thf annual exhibition, the eighth of the antiqiu 
ties obtained from llr during the excavations of the 
past season by the Jomt Exjiodition is now open at 
the British M usctitn 1 he exhibits which are arranged 
m (hronological order are representative of every 
periiMl of the citys history from the earliest to the 
latest times Ihe jilans and drawings which illiis 
trate the architcxituro of the temples oto at various 
peiHxls are a revelation ot the technical skill attamed 
in MeHO|x>tamia at this early age h specially to bo 
noted IS the system of canals and walls discovered 
last winter dating from about the time of Abiahain 
A jihutogiaph of a eolumn of bucks from the tcinjile 
nans of the I hinl Dynasty (about 2300 b o ) afloids 
authentic CMcleiue of the use of this architectural 
element at so curly a dale Iho exhibits from the 
Royal City natiiially take first plate in interest and 
importance A (use of clay sealings is of partieiUar 
significance, as it not only illustrates the early art and 
beginning of wilting among the bumenons, but it also 
proMdes material in the stratigraphical sequence of 
the sealings for fixing the dating of the Royal cemo 
tory, which has boon m dispute A sectional drawing 
illustrates the sequent o in the groat pit m which were 
unearthed the remains of the oity destroyed by the 
Flocxl Cases contain reproductions of the actual 
graves m which he the painted pottery side by side 
with the crushed skeletons Above these coses is 
ranged pottery and clay figures from the graves and 
rums below the flocxl level which illustrate the earhest 
art of humena yet discovered, antedating by some 
oentunee the magnificent wild boar carved m stone 
which was mentioned in Mr WcxiUey s reports and 
IS now exhibited here 

Prom the bnef reports so far received, it would 
Beem that the Indiw earthquake of July 3 was 
much mfenur to its great predooessor on June 12, 
1897 Buildings were, indeed, damaged in many 
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plaoee, some personB were injured by their fall, but 
as yet, though the earthquake ooourred at 3 s m , no 
loss of life IB reported In two seotiona of the Kastem 
Bengal Railway, bridges ore unsafe and the lines are 
damaged fhe centre of the earthcpiake is said to be 
at Gauhati on the Brahmaputra, about 320 miles 
north east of Calcutta As some slight damage was 
caused m that city, the shock must have boon strong 
over an area of 300,000 mjuare miles, and the dis 
turbed area cannot bo much, if at all loss than half 
a million square miles That the shock should have 
been felt over so wide an area without attaining 
greatly deetructivo strength within it shows that the 
focus must be unusually deep In his admirable 
memoir on the earthquake of 1897 (Afem Giof Sun 
India, vol 20, pp 1 370 1800), Mr R D Oldham 

has outlined its e{iKentral area, and it is of gome 
interest to note that Gauhati lies close to its eastern ; 
margin, showing that after the la|>se of iieaily foity 
years the centio of activity has sliiftcd some fifty 
miles or more towards the i ast 

Thk British Arctic Air Route b xpodition sailed on 
July 6 m the Queat for KaBt Greenland via the Faroes 
and Iceland under the leadership of Mr H <> Watkins 
The main object of the expochtion, os explained by the 
leader m an article in the Times, is to mvoetigate the 
ixissibility of an air route across Greenland as a link 
m the route from London to Canada This would bo 
predominately a land line No stretch of sea mote 
than some three hundred miles would have to be 
crossed in one lap The expedition is provided with 
two Do Havilland Moth aeroplanes and fifty dogs 
and will be absent about a year, the Quest return 
iiig to Norway durmg the wmter and leaving the 
fourteen explorers m Greenland Journeys by dog 
sledge will be made on to the lee caji to noith and 
south from a base about the Arctic rude Inal 
dights across to the west coast are cuntem|ilated 
Perhaps the most important scientific aspect of the 
cxjieditioii will bo the station whidi it is plaimed to 
found on the highest part of the ice c ap for meteoio 
logical purposes Ihis will give the first wuiter 
observations from the interior of C,reenlaiid Mr 
M atkms thuiks it not imjirobabln that the beat flying 
route across Cireenland will be by the depression in 
the ice cap which seems to exist between about lat 
66° N on the east and lat 70° N on the west If this 
18 so, air basoe might be established m the vicmity of 
the settlements of Angmagsahk on the east and Disko 
on the west 

Thb annual report of tho Empire Marketing Board 
for the year 1020 has just been published (II M 
Stationery Office, pnoe Is ) Although the Board is 
of a non pohtioal character, a i honge m government 
led to alterations m personnel, but it happily remains 
representative of all three parties The oxpenenoe 
durmg tho past year has bo«i most encouragmg, and 
tho outlook seems full of promise Tho shipment of 
a number of Empire -grown foodstuffs mto Great 
Bntam m 1020 has m many oases surpassed all 
previous lecords, some suuh cximmodities being dned 
fruit from Australia, dairy produce and poric from 
New Zealand, fruit, sugar, and wmes from South 
No 3167, Vol 126] 


Africa, tea from India and Ceylon, and poultry from 
the Irish Free State It is realised that no amenmt 
of good marketing wdl sell poor goods, and consider 
able attention is bemg devoted to tho promotion of 
fundamental research work Scientific investigations 
are bemg carried out both at homo and overseas, the 
long lists of giants supplied for problems very varied 
m nature being evidence of the extent of the held 
under the auspices of the Board The ullest co 
operation has been, and is still being, sought between 
tho fioaid and wholesale am’ retail traders En 
couraged by tho gcKxiwiU already shown and m order 
to utilise trade experience to the £ullc«st advantage, 
a now mam committee of the Fmpire Marketing 
Board has been npjiomted, to be known us the 
Marketing ( ommittoe Its aim will bo to secure 
a regular c ontact between itself and the complicated 
distribution system of Fmpire products among tho 
consumers Tlio methods by which tho Board attains 
publiiity are many and vaiious Nearly two million 
loafli ts wi re distributetl during tho post year and tho 
valiK of exhibitions lectures tho cinema cti is 
becoming mcrpaaingly apparent Toe publication of 
weekly intelligence notes giving full maikotmg in 
foimatioii for fresh fruit and dairy jiioduco has boon 
oxtcndoil statistiis of approximately ninety por cent 
of the butter held m cold storage now beuig included 
In addition statistical siirvi ys of tho world jioaition as 
reganls piodiiction and consumption of various food 
stuffs ate bemg issued 

Iho nccil tor a dosei iuu|xnation between the 
bieedii of domistic stixk and tho ginitiiist was tho 
burden of Prof k \ F ( row s arldress on tiinetioal 
Methods of liMstoik Improvtmmt to the Royal 
Society of Arts ( four Hoy Soc Arts May 16 1030) 
Bo pointed to the diihcultics of cieatuig an ideal 
standard to winch ai y brtcxl should eonfomi since 
no single jiurjHise could bo imjKiseil on any brood, 
mdopondently of the fundamental nccessitiee of 
healthy htc and jiiolific blooding Iho case of slicxip 
was instanced os an exainjik of the attimjit by oiio 
sot of intinstcd {wnions the inariiifaetiirors of wool, 
to set up a standnid of flooco purity without lefoienco 
to tho }nimaiy puiiioMo of the flteco os a protcxition 
for the sheep itself during tho successive stages of its 
development Iho genetii ist is already in possession 
ot a vast iiiBHs ot knowledge of vital importance to 
the breodei and although tho breeder seems loth to 
take advantage of theeo facts harmonious collabora 
ticm between the two n, sure m the fiituie to lead to 
the levisal and dehnition of standards, the analysis 
of oxcellonco, the jiurihcation of stocks, and the re 
nioval of the menace of sterility Prof C rew looked 
forward to a time when added knowledge of the m 
fluonco and working of the ductless glands would 
enable rate of growth, fertility, fat deposition, and so 
forth to bo remoyed from the slow methods of select 
ive breedmg and to bo controlled by the administra 
tion of tho appropriate endoerme products prepared 
by the biochemist 

Stbkkt traiho luminous signals have been widely 
adopted m many oiUee abroad Mid expMunents with 
them are bemg mode m many towns in Great Bntam 
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Many of tho most efficient police officers m almost 
every country m the world are bemg used as sema 
phore marliinoH, and the fatigue of oontmual arm 
movement must bo considerable As traffic super 
visors they will jirobably always be required but m 
our opinion considerablo oeonomies and higher 
efficiwicy could be obtainoil by tho use of himmous 
signals At many of the street crossings in lleihn 
there are conspicuous red, yellow and green lam|)H 
visible to the traffic moving in one of tho streets and 
simultoncxiusly green, yellow and rcxl lamt>s visible 
from tho othi r Only one lamp is alight at the same 
time Iho giciii and icxl mean jirueocxl and stop 
the \ ollow when it follows rcxl indic ates to the 
motorist or peclostiian that ho is to got ready to 
proecxxi and when following gmen that ho is to 
begin to stop With one way traffic in one street 
os m tho Unter den landen in Uerliii, this arrange 
ment ansaors admirably In the lUumxnatitig 
Enqtnrer for Jime theie is an interesting jiaiier on 
luminous traffic signals by T Austin Ho points out 
that the imfirovemonts made m glass moulding and 
m tho production of coloured gloss and the use of gas 
filled electiic lamjis have immensely unproved day 
light coloui signalling h or railu ay signallmg signal 
lamps can now be mode which have a range of visi 
bility of 4000 toet m bright sunshine lor stieet 
sigiiallmg economy c an bo offcvtcxl by using auto 
matic signals When these are iiscxl, however, it will 
bo necessary that motorists and others should bo 
warned by n suitable sign when entering a district 
which uses them 

illP annual rcpoits of the c ounc il and clircc tor of tho 
Norman Lock>ci Obseivatoiy for tlu yeai ended 
March 30 have just lieen issue d Tlic y show a very 
satisfactory year s woik m spite of unfavoiiiablo 
weather conditions Only 134 mghts dining the ytai 
were sufficiently clear foi work to be done and 124 
of these wore utilised The Council consideis nevei 
thole ss that at no obscrvatoiy in Oroat Britain aio 
the weathc I conditions more favouiable for obseiva 
tion than they aio on Salcombt Hill I he detoimina 
tion of s]KX3tioscopic parallaxes ot earl> t>|>e stais 
and tho investigation of blight hyUiogen line stais 
continue to form tho mam jiart of the woik of tho 
observatory Iho cxjinpmont is about to be mcreascxl 
by a generous gift from Mr Robeit Mond chairman 
of the obscivatory corpoiation, of an equatorial 
moimting tor the /eisa triplet lenses now m tho 
I>ossossion of the observatory and a dome to house it 
The work is in tho hands of Messrs Cooke, Troughton, 
and Simms and is well under way Ihe Council 
remaiks that if suffioiont income wero at its disposal, 
the observatory would bo able with present equip 
meat, to keep another assistant or reeeaioh student 
fully employed on valuable work This, however 
cannot ^ contemplated until further funds are 
available, and imder existmg conditions of depression 
in industry there seems httle promise that the Council 
will be able to provide for any extension of the staff 
Dunng the year there has been a decrease of almost 
£160 in subscriptions and donations, but this has been 
ofbiet by savings in salaries and mamtenanoe and I 
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I increased moome from mvestments Ihe net result 
IS a credit balance of £76 6« 4d earned to capital 
account as against £08 7« 1 Id in the previous year 
A survey of the contents of the library has been under 
taken, and shows that the observatory possesses a 
total of 6370 volumes and 7500 pcunphlots etc 

In honour of the seventy hfth biithday of Piof 
Bohiislav Brauner of the Umveisitv of Prague, a 
<i|iecial jubilee niimbei (May Jime) of tho Collection 
of C ttchoeluiah Chetnual Gommumcations has betn 
iBsutd Tins number contains moii than twenty 
oiigmal contiibiitions by fi lends and pupils of Piof 
Biaunit togfthir with a complete bibliogiaphy of 
his own ongmal vtoiks and a lengthy account of his 
association a ith D I Mendcldeff Ihis communica 
tion IS of unusual inteiest since it maki s available for 
Liigtish rcfuleis many fiesli details conicining the 
vaiied and full life of the Russian savant who died 
in 1907 hiom this intimate account of Mindeloeff s 
life and many sided inteiests it becomes appaiont 
how much he was indebted to Piof Biaunor for 
bunging his views and the pel iodic classihcation of 
the clomcnts before We sti m men of science Indeed, 
man> of Piof Bmunei s eatliei leseaichcs (for ex 
ample tho pioot that bcijlluim is a bivalent mital 
tho sopaiation of didymuim into piaseoelymuim, 
neodymium and samaiuun and the attempted 
fiactiemation of iodine and of tellurium) weie all 
duected towaids the substantiation of the Pciiodio 
Law Among the othei contiibutions to this issue 
of Colleilion aie tliieo fiom Prof J Hcyiovsk^ and 
his collaboiators, who continuo the senes ot jiolaro 
grajihic investigations with the diojiping mcrcuiy 
cathode Iheso researches have now been in pi ogress 
for ton jOBiB and tho method has lieen found of 
service in attacking problems in inoigamc, physical, 
analvtical and now m oiganio chemistry Piof J 
^Wrba Bohm and Di PlserfiSek deserdie eeitam new 
ceiium comiMiiinels jiaiticulaily the double oxalates 
of the alkali metals with tiivalent coiium Tlie 
existence of these coiiipouiids has revealed tho cause 
of the difficulties encountered in attcmjiting to jiie 
cipitate letium oxalate with aJkali oxalates Prof 
B N Menfiutkin and M B Wolff have also com 
miuucatod a papoi on the transfonnation of tho 
cyclohexane img into that of benzene 

In the Times of July 1 reference is mode to the 
leoent purchase m London, by Dr A S Kosenboch, 
the book dealer of Philadelplua, of a manusonpt 
relatmg to the discovery of America The manu 
aenpt m more than four hundred years old and is 
thought to have been written by a fnend of Columbus, 
Andreas Bemaldez, who was bom about 1460 at 
Fueiitea le Leon, Spam, and m 1488 was made curate 
of tlie village of Los Palacios near Seville and after 
warils became chaplam to the Archbishop Diego de 
Deza, a fnend of Columbus When Columbus was on 
his way to the court of Ferdinand and Isabella to 
report on his second voyage he was the guest of 
Bemaldez, with whom Columbus loft some of his 
writings Untd recently the manusonpt, which is 
I entitled ‘ The Story of Christopher Columbus and tho 
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ship m which he cronicd the oteen until he discovered i Services hlyniK will bo in progress durmg the after 


the Indies whore they found gold ’ has lam dia 
regarded m a Sjianieh library 

Thf Htmafai/an Journal the annual publii ntion of 
the Himalayan Club, has mode its second apjiearance 
Ihe current issue is full of well illustrated articles on 
vanouH aspects of mountaineering in the Himalayas 
Lieut Col H W lobin reviews the histoiy of rx 
ploration among the glacieis and iieaks of the Sikkim 
Himalayas and Lieut T H P Aiigwm gives an 
account of an expedition into the little known Kogan 
valley of the Kunliar Bivei to tlio weat of Kashinii 
Several othei ai titles treat of exploratuiy exjieditions 
and tliere is a useftd account of the ( eiman attempt 
on Kangiluiijunga in 1020 We note that among 
many s|ielliiigs the Suivey of India has atlopted 
Kmchmjunga as the offiiial sixlliiig In relation to 
the Shyok flood of last y tar Majot K Mason disc iisses 
the likelilioiMl of the C hong Kuindan gliu lei dam 
rtfoiming and impounding anothir flooil 

Hakon CiFKAJiD Takob di (tfcr ot Stockholm 
and Prof riillio IxiviCivita ot Home wore cloitid 
foreign membeis of the Royal Society at a mooting 
of the Society on lune 26 

HisRovat Hiohnfhs iiit Dcki of Yonx has been 
elected an hoiioiaiy immbtr of the Royal Institution 

Thf Rrucc Prize of the Royal Society of 1< dinburgh 
forthoporusl 1*128 JO has boon awarded to Mr N A 
Mackintosh for his resoarchos into tho biology of 
wlialea in tho waters ot tho Falkland Islands Dt|>eii 
denciee Tins pnre is avvanlod by a loint C omimttee 
consisting of representatives fiom the Royal Scsiety 
of Edinburgh tho Rojal Physical Society and the 
Royal Scottish ticographic ul Society 

At a mcetuig of the Royal Society of Edmburgh 
hold on July 7, tho followmg weio elected honoiary 
fellows BrUmh Honorary hdlowa Sir Arthur 
Stanley Eddmgton , Sir William Bate Hardy 
Sir Arthur Keith, Prof I E Marr Prof R Robinson 
Dr D H Scott, iortign Honorary I eUowg — Prof 
V If K Bjerknes, Bergen Prof W B Cannon, 
Cambridge, USA , Prof M Caullory, Pans, 
Prof G hano, Rome, Prof E H O Stensifi, Stock 
holm 

Phb followmg appointments m tho Colonial Agii 
cultural Services have recently been mode by the 
Secretary of State for the ( olomes Mr W T 
Blackie, to be government chemist, i iji Mr M H 
Oneve, to be assistant agncultural officer, Kenya, 
Mr If W Thomas, to be distnct agncultural officer 
Tanganyika Tomtory 

Abbahgkmfnts have boon made with National 
Flying Services, Ltd , for tho visit of a party to 
Hanworth Park on Wednesday, July 10, under tho 
auspices of King Ifdward s Hospital Ifund for London 
Buses will be m readmess at Victoria Embankment 
(outside Channg Cross Underground Station) at 
2 30 p If On amval tho visitors will be received by 
Capt F E Guest, chairman of National Flypig 
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noon when all the latest typos of light aeioplanes will 
bo on view and {Missongor flights will lie available to 
visitois at a charge of tis Hanworth Paik is the 
centre of piivute flying m (,root Biitnin and has lieen 
distrihcd ns the most beautiful aoiodioino in the 
world as well as the most active civil flying tiainiiig 
organisation Iho estate was once a hunting seal of 
Ilmry Vlll I na will be obtiiinablc on tho club 
premises at a small chaigo \pplication foi tickets 
(piiio ia» ) should be made to the Secretary King 
I dwanl s Flosjutal Jfund foi 1 melon 7 Walbiook, 

1 ( 4 

Ii was decidid at tho Inteinatii nal Congicss of 
Orientalists held at Oxford m 1028 lhat tho next 
me ( ting should take plac e in Holland Li ac c uicLuic e 
with that clecision pie|>aratii>ns aro now being inade 
for tho Congress to bo held at f tydon on Sept 7 12, 
Ill'll 1 cydon was the place e t meeting of tho sixth 
( ongiess which was held m 1887 An influential 
c iinirnttee of organisation has been fomicsl at I oydoii 
to which the preliininaiy arrungomonts have been 
ciitrustod The secretary of tho committee is I H 
Kramer and the aecmtanal headquarters aio at tho 
Miis6o otlmogiaphicjue, Rajienburg 67 Loyclen, to 
which mquines and c ommunioations should be 
nddressod 

VVl. have roccivcxl a tiiithcr notice of the socund 
International Congress of 1 xpeiimental Cytology, 
which IS to be hold at \msterdain on Aug 4-#, m 
conjunction wnth tho Anatomical ( ongtess As inch 
catM by the jinlnninary programme, the questions 
discussed will lelato mainly to problems which can be 
mvestigatcd by tissue culture methods One sym 
posium iH ccmic rnec.1 with tho relations between blc«xl 
and connective tissue, another with growth and 
difFcnntintion in thoir reciprocal relations Several 
of the iiajiers will be illustrate 1 by kinomatogiaph 
film demonstrations These intlude the function of 
osteoclasts, the phenomena of nerve stimulation 
the functioning of heart muscle in tissue c ulture and 
experiments on early chick and duck c nibryos Papers 
will also be given on micro dissection and otliei tech 
meal methocb and a discussion will be hold on mito 
genetic and other biologual forms of radiation Dr 
Rhoda h rdmenn will introduce a proposal to found on 
International Association of Fxjienmimtal ( ytology 
1< urther information may be obtained from the Bureau 
of the Congress 108 Saiphatistiaat, Amsterdam 

At the first ordmary meeting of the Microscopical 
Society of Wales held on 1 uly J, the biology of Roath 
Park Cardiff was discussed Roath Park, through 
which a brook flows, ban an area of more than 160 
acres, and fomiirises a lecreation ground, pleasure 
garden with bowling greens and lawn tennis courts, 
etc , a botanical ^uden rock garden flower and 
Cactus conservatones, lake, wild ganlen, and Lion 
dcnnis gardens As the lai^t jiark or open space 
in C ardiff it attracts many visitors During tho past 
two or three years, however, bathers using tho lake 
have been affected by their skin being punctured, after 
which intense irritation sets m, and Bi^tli Park Lake 
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has thus beouine a topic of conversation from a point 
of view other than that of its amenities. From the 
botanical point of view the paric is notable amoiiKst 
provmcial parks and open spaces : the birds breeding 
in or frequentuiR it have been studied for about a 
quarter of a century, and many mammals have been 
recorded. As a field for microscopical study and re- 
search httle has been done, but the meeting of the 
Society on July 3 directed attention to the many ami 
varied mterests which the park offers to micmsoopistH 
Altliough it IS less than three months smee the first 
move towards the formation of the Microscopical 
Sw-iety of Wales was made, its membership already 
exceeds a hundred, and the formation of local branches 
in other jiarts of Wales is under consulcration. 

Apcwcations are invitwl for the following ap|>oint- 
nients, on or before the dates montioncil .— A rosonn-h 
assistant at the Imperial Forestry Institute, Univer- 
sity of Oxford — The Secretary. Impciiul Forestry 
Institute, The University, Oxfonl (.Inly 15) An 
assistant Iwturor in Isitany m the University of 
Birmingham — The 8ociotary,Thollnivoisity, Birming- 
ham (July 23). A lecturer in biology at the 


Cheshire School of Agriculture — The Principal, 
Cheshire School of Agriculture, Reas^eath, Nant> 
wioh (July 26). Five electrical inspeetoie of factories 
for inspection of factories and other places under 
the Factory Acte — ^The Industrial Division, Home 
Office, Wliitehall, S.W.l (July 28). A jirofessor of 
biochemistiy in the University of Liverpool — The 
Registrar, The University, Liverimol (Sept. 29). A 
junior assistant under the Directorate of Metallurgical 
Research of tho Research Dejiartment, Woolwich — 
The Chief Suponntondent, Research Dejiaptment, 
Woolwich, S.E.18 A director of the Rubber Re- 
search Institute of Malaya ; also a head of the botany 
flivision of tlie institute — The Secretary, London Ad- 
visory Coimnittee, Rubber Research Institute of 
Malaya, 2 Idol Lane, Fastcheap, F.C.3. A temporary 
lei'turer in biology or botany at Lincoln Trammg 
College — Tho Prmcipal, Trammg College, Lmcoln. 
A part-time lecturer m chemistry and experimental 
phjraics at Queen’s Ckillege, London — The Secrotaiy, 
43 Harley Street. W.l. A lecturer in malignant 
disease m Aberdeen University and radium officer at 
the Aberdeen Royal Infirmary -The Secretary, The 
University, Aberdeen. 


Our Astronomical Column. 


The Spectrobelioeeope.- Descriptions of tho s|>actro- 
helioscope and of tyjncal observations made with this 
instrument for solar research have been given by Dr, 
Halo in Natubk during tho course of lus experiments 
(118, Supplement. July 3. 1926, 1-8; 119, 708-714, 
181, 076-680). A detailed account of the instrument 
is also given m the Astropht/tncal Jmtmal, December 
1920; and more recently, m the March issue. Dr. Hale 
desenbes some rapidly moving hydrogen flocculi which 
he has observed near simspote- in particular several 
flocouli representing active prominences connected 
with a lar^ group of 8unB]>ote from Sept. 16 to 26, 
1926. The typical phenomenon ilescnbed in tho 
pajier is a curved dark fUamont descemling uito tho 
spot (either into tho umbra itself or terminating at 
tne edge of tho penumbra as a small black head) with 
velociuos of tho order of 60 or oven 100 km /sec. Tho 
bearmg of those observations on tho structure of tho 
hydrogen vortices of tho solar atmosphere is left for 
discussion m a future commimication to the Astro- 
f^ysical Journal. Photographs of rapidly changing 
flocculi are but seldom secured with the spectro- 
hcliograph — not that such flocculi are infrequent, but 
that their active phase appears to be usually of short 
duration, and so are usually missed at the time of 
exposure of the daily spectroheliogram. Moreover, 
high radial velocities pertaining to a flocculus would, 
owmg to tho Doppler effect, cause a displacement of 
the spoctral line from the second slit of the spectro- 
heliograph and so prevent, partial^ or entireiyt 
floooulus from being recorded. It is one of tho 
mgenious features of Dr. Halo’s design for his spectro- 
helioscopo that flocculi with large radial velocities, 
especiidly differential velocities along their length, can 
be piokerl up and tlieir velocities quickly measured 
by means of the ‘ bno-shifter ’. 

Ths Planet Pluto. — Tho Sdtnti^ Amorican tor 
July oontams an article by Prof. H. H. Russell 
describing Prof. P. Lowell’s prediction of the elements 
of a trana-Neptunimi planet and the search that has 
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been earned on at the Lowell Observatory, resulting 
last January m the detection of Pluto. 

I.iOweirB only notable error in predicting was his 
exaggeration of the mass and magnitude of the body. 
He assigned to it a mass 6 times that of the earth and 
a magnitude of 12-13. This error was rosponsiblo for 
tho delay of 15 years before the prediction was veri- 
fied. Instruments of insufficient light-grasp were 
used in the search until the president of Harvaid 
(Prof. P Lowell’s brother) gave a ^ecially rapid 
triple objective of IS mches aperture. Mr. Tombaugh 
began a systematic search with this instrument about 
a year ago, and six months later he discovered Pluto. 

Piof. Russell notes that Lowell’s memoir (dateil 
1915) IS now procured with difliculty. He therefore 
reproduces facsimiles of three jiages of it. One is 
given as a specimen of the nature of tho analysis ; the 
other two are the final pages, givmg a summary of the 
whole, and the elements of the two predicted orbits. 
Tho closeness of tho prediction is shown by companson 
of Lowell’s first orbit with the following elements of 
Pluto deduced by Dr. A. C. D. OromineUn from the 
observations of 1919, 1927, 1930, This is practically 
identical with that given by Nicholson and Mayw 
using 1919, 1930, thus confinmng the identity of the 
1027 object with Pluto. 


PerihrlloD PaMssr 
Iionsltudr of Perliielioii . 
Ale. Mode 


loj^^gxmjeotursl) ^17^ 


. Lowell (I81S) CiommelUi 


The close agreement in the four independent ele- 
ments of date of perihelion, longitude of jienhelion, 
eccentricity, and period is beyond what con reason- 
ably be ascribed to chance. It is noteworthy that 
Prof. Russell’s article was written before he Imew of 


the 1919 and 1927 images : they have justified him 
d already formed of the value 
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Research Items. 


Monoliths in Assam. — Mr. J. F. Mills, and Mr. J. U. 
Hutton in vol. 2S, No. 1, of the Journal fund Pro- 
aeedtngt of the A»iat*c Sonetu of Bmgal deacnbo a sortos 
of evo groups of remarkable monolitlis m the Caohar 
Hills not previously recorded m pnnt. The mono- 
liths are pear-sha^. artificially dressed, and each 
contains a cavity m the bulbous end. They are now 
recumbent, though they api>ear at one time to have 
been ereot^ on their narrow ends They fall mto 
two distinct types which may be reganled as male 
and female, former constitute the whole of a 

large group at Kartong, and a smaller group between 
Ka^ng and Kob^. Most of the stones are incisetl 
with geometric designs and forms of men and animals, 
such as the pig and the mithun . While the monoliths 
may be mterpreted as embodymg the phallic principle, 
assuating the fertilismg of Nature, the hollows seem to 
have bmn meant for some specific purpose not easy 
to discern. It may be that they wore intondod to 
hold water to promote rainfall, or they may have lieon 
intended to contam offerings on the analogy of holes 
recently scooped out in ancient monoliths at Kasoman 
It IS conclude that the North Caohar holloweil mono- 
htfas must be regarded as a specialised development 
of a phallic ancestral cult typical of Assam. It is 
clear that they wore not ereef^ by the Nagas and old 
Kukis who are the present inhabitants of the area 
Local tradition assigns them to the Mikirs. This may 
be the case, subsequent mvasion having overwhelmed 
the Mikirs and left them m isolated commumtics too 
wrak to provide the labour mniisite to carry on the 
custom. It IS more probable, bowever, that it is to 
be associated with the Khasi Syntong OTovip of tribes 
and that it has disappeared owmg to their migration 
into an unsuitable environment. 

Tasmanian Crania. — Dr. W. L. Orowther describes 
in the Papers and Proceedings of the Royal Society of 
Tasmania for 1929 two crania (immature) of tho ex- 
tinct Tasmanian race. Immature crania of the Tas- 
manians are comparatively rare. Of these two. Skull 
A , that of a child of seven years of age, was found in 
1908 by the author and Dr. Inglis Clark at Oyster 
Creek. It was m a cemetery near tho Oovemment 
Station where tho last thirty or forty of tho race wore 
buned and was at least sixty years old. Hkiill if, that 
of a child 7-12 years old, was found by Mrs. Legge 
on the west coast m 1927. No trace of any other 
human bones was found with it, and the mandible 
was missmg. Skull A from its fragility was judged 
to be female. Rings of short bronze -colour^ hair 
still adhered to the scalp. Posthumous dwtortion of 
tho loft side was probably duo to tho body having 
been laid on that side. The glabella is not prominent. 
The orbits are almost equal m height and breadth, 
markedly contrasting with tliose of tho adult. Tho 
mandible is m position and the face shows moiked 
prognathism. The six-year molar is erupted and the 
tweTro-year molars are situ. Skull B, probably 
male, shows little or n^rominenee of tho glabella and 
Bupra-cihaiy ridges. The supra-orbital notch is wide 
and fallow. The nasal bones are not projected for- 
ward and upward as is seen in tho adult. Tho orbits 
again are almost equal in height and breadth, 'rtiere 
is no Buggeetion of tho heavy overhongmg eyebrows 
of the adult. Tho face is not so prognathous as 
Skull A. The vault of tho skull is flattened rather 
thsm of the typical carinate form. Generally, both 
the skulls oonmnn to the adult type and TOuld bo 
distinguished by their Tasmanian characteristics ; but 
m boUi the typical carination is absent. In early life 
It appears that the marked width of tho face at the 
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expense of its height is not pmnoimced. The orbit 
anti nasal apertures appear to expand laterally as the 
result of growth and mastication, and witli the normal 
heavy development of the glabella and supra-orbital 
ridges give rise to the facial characteristics of the arlult 
skull. 

Growth Rate of Young Gortlls Dr (' V Noback is 
rojKjrtctl to have made a study of tho tlnvelopmeiit of 
a young gorilla i eceived at the New Yoi k Ztsi some time 
ago (Science Service. Wasliington, DC ) Ho found 
that it giew mure sluwlj. than a Isiy of the same age, 
tho rate of growth during tho first throe yeais of life 
bouig measurod in toims of adult weight But tho 
bones and teeth matiirtsl more rajiidly than those of 
a human chiUl, for the full set of inilk-tocth was do- 
veluped at approxunaloly oightoon months, and the 
jiermoncnt teeth began to be aecjiiirtsi at the age of 
two and a half years. The study will he rfl|>OTtod m 
full in tho Aniertcan Jotirnul of Phifsicnl Anthropologi/. 

The Swallowing of Feathers by Grebes. It has often 
been observeil that different speeios of giebus contain 

a uantitios of their own feathers in their stomaclis, and 
:io frecpieiiey of this i-utious habit suggests that it has 
Mime functional signiricanee. Mewos thinks that the 
purpose IS to piotoct tho lining of tho stomach from 
abrasion, lliedemiaun that the feathers perform a 
function similar to that of jiebbles in granivorous 
birds. Neither of these suggestions is altogether ac- 
ceptablo, and Dr Josef Jiisik has maile a new attemjit 
to solve the pioblcin ( Bull, dr I'fcoit siipir. d’agronomir 
Brno, CSR„ 1929, Sign D 16) Ho found a young 
groat-crostod grebe (Podterps crislatus) only a few 
hours old to contam 13 feathers, and another of tho 
same hrmxi 93, all the feathers liavmg boon plucked 
from the mother - an instinct ajijiarently present at 
birth Tlie young birds began to swallow their own 
feathers as soon as they afijxiarod amongst tho down, 
and the adults took their own or ooch other's feathers 
almost mdisenminately throughout tho whole year. 
Further, when tho stomachs contained only small in- 
sects feathers were few', when fishes hait been devoiinxl 
they weio many; so that tho (piantity of feathers seems 
to be leguluted by tho quantity of food swallowed 
Haiti and inihgestiblo fragments of food were sur- 
rounileii m tho stomach by feathers, and the actual 
observation, made by means of a (Xiwerful bmooular 
telescope, of vomiting movements on the part of the 
grebes similar to those of herons, strongly sunpiHts that 
the feathers enable tho binls to reject, m the form of 
a cost, tho mdigestible poitions of a meal Here 
apparently w a close analogy to tho swallowing of 
fur by owls and other birds of jiiey. 

Conditioned Reiponies in Pishes.- Mr. H. O. Bull 
{Jour. Mar. Biol. Assoc., N S., vol. 16, No. 2, 1930) 
has published tho results of his further work on Uie 
capacity of Sshos to form conditioned responses to- 
wards definite stimuh. He found that tlie wrasse is 
able to form stable conditioned motor resranses to the 
note of a tuning-fork sounding tho note lower C or to 
an eleotno buzzer givmg a note approximately F in 
the second octave, when either was used singly. The 
fish was, however, unable to discriminate between 
them 08 sounds whoi both were used simultaneously 
but differentiated them by their position. The author 
was also able to build up oonditioned responses in- 
volving visual stimuli in the plaice, cod, and ooalfiah. 
Two npeoiea of BUnnius were able to form stable 
oonditiraed responses towards gustatory stimuli, such 
as sea water extracts of natural food substonoee, but 
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did not respond to an artificial olfactory Rtimnlus awtli 
as artiboial musk The author concludes, as a result 
of his senes of expeniiients, that the essential sum 
larity between the responses built up in hsbes and the 
conditioned reflexes in dogs becomes more emphasised 
as the data accuraulati 

Young Stages of Conus the apex of Cmtiu is not 
commoiily found in a good state of preservation 
while complete immature mdicidual'i are rare and 
that of f onus adiermrtus Conrad has hitherto been 
unknown Mr Burnett Simth is now fortunately aide 
to describe and hguie three sjiocimons (AVfx Arad 
Nat Srs Phtlad vol 81) In the youngest of these 
a slight yet definite lonstnction strvc*s to distinguish 
the whoil proper from the nnterioi canal, and this the 
author tonsiilers to be a significant suggestion of a 
pleuiotomoid anoestiy for the genus Conus 

South American Fish Poisons Messrs I P Kilhp, 
of the U S National Museum, iind A t Smith, of the 
New York Botanual Lanlon in a lietanual exploia 
tion of Peru and Brazil jiaid attention to the jilants 
used hy the natives as sources of hsli poisons as such 
plants are possible soutces of new msec ticwlos Tlie 
most successful flsii |xnson appears to be iirejiared 
from the roots of a plant whiih was frequently cul 
tivatod on this aiiount and curiously enough, was 
nevei soin anywhere in flowei or fruit 1 hoy identify 
this plant as Lonehocarpus nit oil (Auhl ) IK aftei 
coiii|)arisnn with the speiimcn in the British Museum 
(Natiual Histoiy) Iwo othir siieties of this genua 
are also descrilied as sources of fish jwisons one 
species fiom the lower Ama/on Ri\ei with an ox 
ceptionally poweifiil poison they dicidi is new and 
describe unifer the name of L urucu 

Virus Diseases of Plants — Ifenderaon Smith sum 
marines the literature on two obs< uro piobloms con 
noctod with virus diseases of plants in Biological 
Reviews, vol fi April 1930 The sptead of the viius 
fiom the fxiint of inoculation can take place from cell 
to cell, but the rate of spread seems high for such a 
process though low for transport in the water stream , 
Henderson bmith concludes that transixirt is piob 
ably mainly effected by the phloem He also dis 
cusses the abnormal inclusions, the \ bodies, charac 
teriatio of many virus-infooted plants Ho points out 
that some lecent observations (F M L Sheffield ancl 
Henderson bimth, Natubk Fob 8 p 200) support 
the more commonly aocropted view that these belies 
are not living organisms, but a reaction product of 
the c»ll to the vii us irritant 

Soil Formations in the Tropics — Researches in 
recent years have shown that m mature stages of 
soil formation the characteiistios of tlie parent 
material are obhterated and the soils are expressions 
of climate irresjiective of origm A low temperature 
with rainfall greater than evaporation and constant 
bleaohmg by cool water loads to a podsohsed soil or 
podsol of a hght colour and high silica content Pod 
sol IS typical ui Canada and northern Kurope In 
order to mveetigate its occurrence in high altitudes in 
the tropics Mi M W Senstius explorm soils m the 
Dutch Fast Indies and the Fhihppine Islands His 
results are given in a {laper on weathering and soil 
formation in Proceedings of the Ameneesn Phtlosophical 
Society (Vol 60, No 2) Many of the conditions 
favourable to the development of a podsol ooour m 
the heights of those islands Analyses of the soil 
samples showed that podsohsation takes place m 
much the same way as m the lowlands of middle 
latitudes, thou(^ the bleached layer below the dark 
humus IS much thicker Nev«thelees, the author did 

No 3167, Vol 126] 


not find in any of the areas visited a true pcxlsol con 
taming little else but sihca The mveetigation on 
the whole, supports the prmciples of soil cUuMification 
on a climatic basis 

Helium and the Origin of Petroleum -M N 
Rogers discusses a radioactive hypothesis of 

J ietrolciim formation in the N Zemand Jour 
>ct and lech for April 1930 He suggests that 
methane, aiming from the decom]>usitiun of the 
orgamc substances m sedimentary roc ks is condensed 
as a result of tlie ionisation due to the radioactive 
constituents in the same rocks 1 iiid and Bardwell 
have already shown that the effect of a lays on 
methane is to prcxhice the higher saturated hydro 
carbons and liquid olofmes Rogers assumes that 
the extent to whn h sue h a process has operated m a 
sandstone may be indicated by the content of hehum 
111 the latter Exponment uidicates that for each 
cubic foot of helium generated nearly two tons of 
liquid hydrocarboiib could bo foimocl In the El 
dorailo oilheld of Kansas 7U million cubic foot of 
helium per annum have been produced In the 
Sedan field of Kansas several itiilhon c uhic feet of 
gas With about one per cent of holiinn escape daily 
The Petrolia gas held originally contained more than 
1000 million cubic foot of hehum It is further 
IMimted out that radon is about fifty times more 
soluble m petroleum than m water and that tins 
might lead to a localisation of radioactivity which 
would bring about x>artial elimination of hydrogen 
and the pioduction of solid hydrocarbons 

Apatite Deposits of Chibina Tundra In one of 
tho Scientiho ( homico toohnical Pubhcations of 
Leningrad (m Russian 1020) A E Fersmann, the 
leading geo chemist of Russia, gives a concise sum 
mary of the work done during the last ten yoars in 
exploring the C hibma Tundra for apatite The area 
IS a massif of rtxiks belonging to the nophohno 
syenite family situated north of the Polar circle m 
the Kola Peninsula not far from tho Miinnansk 
railway Tho mtrusions are laccoliths or nng 
complexes m the Pre Cambrian gneissob of the 1* onno 
soandian shield Apatite nepheline rex k occurs in 
two bcuids The one now bomg exploited has an 
apatite ru h up)>er part (average thioktiess, 50 
metres , PiO,, 30 per cent ) and a lower part pemrer 
m apatite (average thickness, 150 180 metres , 
P,Oj iO 15 iier cent) Parts of the rook range as 
high as 85 por cent of apatite, and the estimated 
reserves of the latter amount to more than 500 million 
tons The ore was formed at a late stage in the 
Wieous cyolo from a residual magma noh m volatile 
fluxes It constitutes the greatest of all tho Russian 
phosphate deposits Preliminary prospecting by 
boniigs and construction of roads is now completed 
and the yield of ore next year is expected to be 
200 000 tons The by products — nephelme and tita 
nimii ore — will be utilised in tho ceramic and chemi 
cal mdustnes 

Types of Bridges — An ingmious and ongmal map 
appears m Petermanns Mittetlungm, Heft 5/6, 1980, 
showing the distribution throughout the world of 
various kmds of bridges classified first by the material 
and secondly by tho method of conatruition The 
classifications that are mapped include eight types 
ranging from the simple hangmg bridges of lianas and 
other plants to modem bridges of metal built m spans 
Dr H Winkler adds a short article to his map A 
certam correspondence with forest giowth appears m 
the distribution of all tyiies of wooden bridges, those 
made of lumas bemg confined to the region of eqm- 
tonal ram forests The Mediterranecm forests, how- 
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ever, do not »ein to help bridge construe tion, for in 
their arM stone bndges m the main predominate On 
the whole, the wood bridge m one form or another la 
found m more than half the land area of the world 

New England Floods— During the last century 
New Ln^land has expenonced some ten storms 
reeultmg in flooding of unusual seventy One of the 
wumt of these was on November 3 and 4 1027, and 
it 18 the subject of a report by Mr H B Kimiiaon 
(U S Geological Survey, Water Supply Paper, 638 f ) 
Torrmtial rain foil over much of Now I'nglaad, causing 
voiy severe floods, and lose of life and destruction of 
r^s bridges and housoe in Vermont New Hamp 
^ire Massachusetts, Connecticut, and Khodo Island 
The storm was caused by somewhat exceptional 
meteorological conditionH A tropical storm ainieared 
on the weather map ovoi tuba on Oct 20 and 
started to move noithwaid tliree days latei develop 
mg unusual seventy By Nov J the storm centie 
was oft the lower end of Chesapeake Bay It was 
then ext>ected to continue up the i oast with moder 
ately heavy, but not exceshivt min*, ovi r New 1* nglanil 
However an area of high pressuio to the north oast 
jirevented the storm moving in that ducttioii and at 
the same tune there was another high pressuio aiea 
north of New 'Vork State I ho moving low proHmire 
area was caught between the two high picssuro areas 
and was forced upwaids loncntial ram resulted 
Over 100 scpmie miles thcie was a fall of 0 inches 
while over another J6 000 sijiiare miles moie than 6 
inuhes fell Several powci rosorvoiis in the an a woie 
not full at the time and hehl some of the flood waters, 
but the ground was saturated by previous heavy 
lains and lakes and swamjM were almost full a state 
of affairs which led to rapid flooding 

Light Rays as null Geodesics Lmstem s general 
theory of relativity was based upon several postn 
lates, which Bubsoquont writers have tried to aimplify 
Thus Whittaker, iii vol 24 (1227) of the Proceed 
of the Cambrvigf Philosophical Society showed 
that to obtain the ecjuation of light rays as sjiace 
timo geodesies of zero length we need only combine 
the ordinary theory of partial differential equations I 
and of their characUnaUea (which may bo roughly 
doeenbed as loci of wngularities) with the simple 
postulate that a light lay is a line of singularities ' 
r^itaCivita in vol 11 (1970) of RendiconH deUa 
R Accademia Nazionale dei Tinea, has cariioci the 
sim}>Iihcation a stage farther by eliminating all 
mfoienco to eleotiomagnetism He shows that the 
light rays can be obtamed as chsuaetenstica diioctly 
from the gravitational eijuations, uidependontly of any 
eleotromagnetio theory of light 

Collisions of a Particles with Nitrogen Prof W D 
Haritms and Mr A L Sohuh have contiibutod a 
pafier to the Phytical Remeie for April 1, m which an 
accoimt 18 given of some investigations of the jiroduc 
tion of oxygen from nitrogen, presumably tiiose to 
which reference was made recently in Naturh (April 

P 8fl) It apjxiars that 19 000 photographs of 

000 tiaoks of a rays from thoniim C and t were 
won in a Wilson cloud apparatus containing nitrogen 
Two disintegration syntheses were observed, in 
which It appeal that oxygen (O”) had boon formed 
by the addition of on a p^iclo to nitrogen {N“), 
with simultaneous expubum of a proton One of the 
two photographs has boon reproduced The number 
of oolhsionB per million a rays of range 8 6 om in 
which reorganisation of the iiuolei took place was 
wly one quarter of the number prevtoualy obtamed i 
by Mr Blackett, but the number of elaatio coUisious 
>n which the s particle was deflected through more I 
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*1“” 00 was 100 compared with Mr Blackett s 12 
With such small niimDers no im|K>rtan(o tan be 
attached to apparent differences in yield of this older, 
but the numbers m question are definitely less than 
would bo expected from the rcsearchiH of Dis Kirsch 
and Potteissou 

MelUng.Point of Pure Tellurium —With tho view 
” 11* study of tho strange behaviour of fused 

telliiriiim dioxide tou arils jilatinum csjiecially under 
the influence of a direct electric current Prof A 
>miek and Dr B blohltk at the Masnryk Lniversity 
of Brno have prepared soino olcn entary telluiium m 
the purest p Hsible state Tliese aiithois then made 
an accurate dotnimination of tho melting pomt of this 
metallic telluiium bv an elnotncal methoil whereby 
the temperature of a resistance fumne^e was laisod 
steadily and uniformly by twn three oi four degrees C 
each minute J bo tempi latiire was iiicasiirid by 
means of thermo elements of Heisus platmiim 
and a ten per cent ihodiuin platinum alloy ITio 
thermo cloetnc force ot the coujiU was iniasund by 
a calibratoil duiiblo jsiti ntiomi ti r connected to an 
u|ieiiodic tnitror galvanoniotor giving a deflection 
ot 1 mm tor one microvolt t oiresi onclmg to 0 1 ( 
m the tcmjM ratlin miige used The melting point 
til laeno was 462 0° t but was loweicd by about 
0 1 ‘5 0 2“ t m hydiogen and m carbon dioxide at 
one atmosphire jmssurt Tins tho authors ixplam 
as being duo to the solubility of the gases in lusetl 
tellurium 

Chemistry of Menthone In an aiticio on recent 
prngiess m the menthone clumihtry m Chunual He 
neu vol 7 No 1, Prof T Bead oxplams how muc h 
hght has been thrown in recent years uiioii the con 
stitiition of jiroilucts derived from oil of jieiipeimmt 
by researches upon tlie ketone piperttone winch can 
be obtained m doxtro rotatory la,vo rotatoiy and 
roc ormc fotms from iiucalyptiui Tlie genus b itcah/ptu* 
which abounds in Austiaha unbraces about 300 
HpeucH and is of iinmen*io sciontifac and economic 
imjKirtance on account of its timbers essential oils, 
exudations, and dyes By loduction of jnjientone in 
contact with colloidal palladium one molecular pro 
portion of hydrogen is added and a mixture of men 
thonoH of reversed and onhanceii ojitual rotatory 
power IS produced Thus I pipentone, of whiili [a] 
- -615", gave on reduction a mixtiuv of d iso 
menthone and {menthone with [ojp, +65 1“ By 
the action of heat or of alkalis racomisation of pipcn 
tono IS effected through enolisation which destioya 
the asymmetry, whereas menthone imder similar 
fonditioiia undergoes an ajiparent mveision In 
this ease however, enolisation affects only one of two 
asymmetric i arbon atoms, so tliat the pr^uct remains 
optically active, though reversed m sign imd tho 
problem is oomplicateii by tho suponiositioii of geo 
metnoal ujioii optical isomerism Thus tho actual 
product IS not the onantiomorjih of menthone but ita 
geometrical isomer and tho term inversion has been 
enoneoiisly applied Study of the menthylammes 
has furnished interesting data for the development 
of the pnnriiile of optical superposition, the main 
obstacle to tho solution of whic h jiroblem lit>s m the 
great difficulty of gaming access to complete stereo 
isomenc senes of suitable substances The last section 
deals with speculations uism the hiogenetic oiigm of 
different natural oils from related siieoins In this 
difHeult hold the author finds that striking relationships 
centre around pmentone The very delioate ( ontrol of 
molecular transformations which may result in pro 
ducing dextro lotatory and kevo rotatoiy isomers in 
different plants appears to be still inseparably assooi 
ated with the vital process 



74 


NATURE 


[July 12, 1930 


The Department of Animal Genetics, Umversity of Edinburgh 


ment C ommiasion for the further development of 


agnoultural oduontion and reeearoh include 1 the 
creation of a number of research metitutiona To 
FdinbuTvh waa allotted an Institute of Beeearoh m 
Animal Breeding and m 1013 a Jomt Committee 
mcludmg representatives of the University and of the 
College of Agriculture was callel into bemg Its 
activities were completely mtemiptod by the War 
and it was n t imtil 1010 that they wore resumed It 


pubhc bodies including the Development Commission 
the Fmpire Madceti^ Board the Highland and 
Agricultural Society and the University Court this 
sum was raised or guaranteed Plana of a new bmld 
ing were prepared by Messrs Lonmer A Matthew 
and buildmg operations were commenced m beptember 
1028 

I he now building is situated to the west of the 
Ihemistry block and has the form of a T with the 
1 r Hs bar and the mam entrance frontage 01 feet long 



was decide 1 owing to the general uncertainty which 
prevailed at this time to make a very unambitious 
Damning 

The first he me i f the Department was an old fever 
hospital m the High bchool Yards plated at the dis 
pos^ of the committee by the University authorities 
nut by 1024 this accommodation hod bemme entirely 
inadequate not only f ir the experiment al animals but 
also for the staff and their guests Emeritus Fr ifessor 
Sir James Walker placed seven rooms m the new 
Chemistry Department at Kings Buiklinra at the 
disposal of the Tomt Committee and the Umvorsity 
Court granted the use of seven acres of grass land 

In 1027 as a result of a report made by its reiire 
sentative the International Education Board of 
America gionteil a sum of £30 000 toward the building 
and equi[ ment of the Departmmit and the endow 
ment of a choir m animal genetioa m the Umversity 
This offer was conditional on a like amount being 
raised from other sources and on the^rovision (K 
funds adequate for mamtenanoe Through the 
gmerosity of pnvate individuals notably Lord 
Woolavmgton lord Forteviot, and others, and of 
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facing 1 le east It measures 140 feet from east to 
west and consists of four floors mcludmg a so called 
basomimt and excellent attic accommodation these 
bemg as well lighted and servmg as useful purposes as 
lo the ground and first flo< rs A feature has been 
made of the centre of the symmetnoally treated front 
The entrance doorway is recessed under a wide low 
arch and is approached by a flight of steps and flanked 
by shaped parapet walls the whole being surmounted 
by a shaped gable after the Dutch style &ving carved 
ujMin It a symbolical group representing the oontmmty 

Ihe bmlding is harled with stone facings and 
comers and the roof is covered with Ballaohulish 
slates All the floors are of reinforced concrete and 
m the corridors they ore covered with terrasso The 
lecture theatre with ita barrel vault carried up mto the 
roof space is well lighted and is seated for 120 The 
principal staircase is constructed in synthetio stone 
and has a simple but very fine wrought iron ladmg 
with onuunentu panels 

On the ground and first floors are the rooms of the 
staff and of the guests In the bosemait are the 



NATURE 


75 


July 12 , 1930 ] 


ooiutant temporature aiid X ray rooma animal rooms 
staff common room workshop store room lavatories 
and also an unloading room in which packages uvn 
foe transferred from a lorry directly into the oleotnc 
lift which serves all floors A caretaker a house of 
live rooms occupies the west end of the floor In 
the attic which runs the whole length of the build 
mg are the aquarium aviaty terrarium, and store 
room 

In the entrance hall ore mnols framed m oak with 
the names of students who have taken higher degrees 
whilst guests of the Department At the top of the 
panels there is carved De fiiictibus suis agnosco 
bantur Under this honours jianel there is an oak 
table and stools 

1 he heatmg of the Department is by low pressure 
stecun 

In addition to this mam block there lies to the 
south west a sheep buildmg providfsl by the h mpire 
Marketing Board and equipped with opoiatmg theatre 


sterilising and instrument rooms focal stores and sheep 
pens To the north west there is a laiw bnok in 
tensive (loultry house accoramodatiug 200 birds To 
the north there are the large pig building anil goat 
house provided by the Department ot Agriculture foi 
bcotland Several wooden buildmgs house the rabbit 
rat and mouse colonies whilst others accommodate 
the monkeys an I f iwls 

The nea budding was oflicially opened on Monday 
Tune 30 by the first chairman of the Jruit Committee 
on Kosearch m Animal Breeding Sir rdward Sharpey 
Schafer { losidmt if the Koyal Society of Fdmburgh 
At the cqicning coromony the legreo of Doctor of 
I aws honong causa was coniened by the Vice 
Chaneelloi Sir Thomas Hi Hand up m Mr T B 
Macaulay the president of the bun Life Assurance 
( ompany of Canada a Canadian with stiong Scottish 
connexions who has shown considi cable interest in 
the affairs of the department and has endowed therein 
a lectureship and seyoral assistantships 


The Museums Association and Museum Extension 


f PHF forty best annual conference of the Museums 
* Association which mot at Caidiff on June 23 27 
by mvitation of the Lord Mayor and Corporation and 
of the National Museum of Wales was suctessful m 
all aspects It was attended by more than 230 dele 
gates and other members fiom all parts of the British 
Isles os well as from the Umted States Geimany and 
bwedeii tliese represented all classes of museums 
from the groat national institutions to the smallest 
village museums The lost statomont strikes the 
mam note of the conference the knitting up of the 
museum service of the country and its extension to the 
remoter distnets a subject on which valuable dis 
cussions took place The National Museum of Wales 
has Itself set a brilliant example of such work and 
with Its beautiful buddmg cmd admirable arrange 
raent formed an inspiring focus of the proceeilmgs 
The gmdance of its othcers the hospitality of the Lonl 
Mayor of the Mayors of Newport euid Merthyr lydhl 
of Lord Ireowen and of numerous friends iimibined 
with the fme weather and the charm of the surround 
ing country to moke the stay of the visitors as delight 
ful as It was profitable 

The president bir Henry Miors refomid m his 
aildress first to the Report of the Koyal Commission 
on National Museums and discussed the Humteations 
which it made for the co operation of the f^iscums 
Association In the event of a Standing C omraission 
being appomtod it was hoped that the Assoiiation 
would have official representation on it Jhe pro 
posed enlargement of the Circulation Department to 
mclude all suitable classes of museimi material would 
be an important factor m oo ordmating museums 
while the extension of the method of afldiation adopted 
by tile National Museum of Wales should assist in their 
CO operation Plans for a trammg course os desired 
by the Royal Commission were already pubhshod in 
theAfiMeums Joumaf and it was hoped tiiat mumciiial 
bodies would assist their jumor officers to attend 
The scheme for a National Open Air Folk Museum was 
making good progress in the hands of a strong com 
imttee 

Turning to the proposals of the Carnegie Trustees 
the president said that the advice of the Association 
would be asked when gnmts wore allotted to museums , 
it was necessary that museums should fulfil the eon 
ditions laid down m his own published report to the 
trustees , meanwhile museums might consider plans 
of woric to which they might apply any possible grant 
For the Association to jwrform the duties requested 
of it by the Royal Commission and by the Cam^e 
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Tiusteos it was necessary that it should acquire a 
legal status as a first step it was proposed that the 
MiiseiimR Association bo lonverted nto a Company 
hmited by ^iiaiautee and nut having a share capital 
This with the consequent changes m the constitution 
of the Association was aicejited by the subsequent 
genital nioeting which fixcil the amount of the 
guarantee ot 10s for ijach member 

hmally the president repeated some of his previous 
recommendations as that the museums of a district 
should timbino to hold a district loan exhibition 
that museums should distribute their suiq lus matenal, 
and nnder their lesearch matenal more available for 
workers and that they should rroparo educational 
exhibits fir circulation to schools and to towns or 
villages unprovided with a museum 

This last was the subject of two paiiers by Dr 1 W 
Wooclhead of Huddersfield and Mr W ( Sjinmt 
of Batloy who desciibed tlu kmd of exhibits sent out 
the moilc i f jiocking tuid the system of distribution 
It was jiointed out in the discussion that must urns had 
been domg this wuik long Ijcf re the libranos tc ok it 
up rhero has however been n i systematic attomjit 
to provide branch museums m the villagea for those 
of more mature years at least so far as Groat Bntam 
IS concerned Iho numerous rural museums m 
Sweden of which Dr Klein of the Northern Museum 
gave an entertaining account aro mdopendint folk 
museums of high value in promoting Im al patriotism 
but not educational m the formal sense The same 
may bo said of the Hnmattmueen now springing up 
all over (»ermany if which the ideals were eloquently 
expounded by Dr Otto Lehmann 

The more usual tyiio of small museum was m the 
minds of Dr h T North and Mr H A Hyde who 
showed what it might useful^ exhibit in gmilogy and 
botany reepcctivoly The afflliation of such museums 
to a Cl ntral museum was discussed by Dr Cynl lox 
from his exjienenoe an director of the National Museum 
of Woles He had found the chief diffleulty in any 
scheme to bo the lack of a permanent and competent 
curator the parent museum could neither lend nor 
mve matenal to a museum that was imable to care 
for It 

The Gamegie Trustees had sent their assistant 
secretary Mr A B Hyslop, to glean suggestions that 
might help towards some scheme of museum extension 
to rural areas They were hoping to take counsel 
with the Coimty Direotors of Fouoation and with the 
Circulation Department of the Victoria and Albert 
Museum , but it is clear that the burden of the work 
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must fall on looed museum curators, just as that of 
library extension has been borne bv jmblio librarians 
Tliere can be no queation of the willingness of < uraton 
to help , many of them have been doing the work for 
years, sometimes with the oo operation or at least the 
sanction of the educational authorities, sometimes m 
spite of their lethargy, and out of their own slender 
resources If tho Carnegie Trustees can induce the 
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educational authorities in any one area to co operate 
whole heartedly with the museum curators, on example 
will speedily bo sot which the rest of tho country will 
feel bound to follow It is, howcvor, to be hoped 
that the benefits will not be oonfined to school 
children but that the needs and interests of others^ 
especially the odoloecont, will be kept prommently 
in view 


Interaational Congress of Actuanes 


ninth international congress of actuanes was 
^ held at btockholm on Tune 10 20 and was largely 
attended by actuaries from all ovei the world Iho 
arrangements were made by the Swedish bociety of 
Actuanes and the Swedish Association of Assurance, 
and the iirosidents for the time being of those bodies 
(Dr Phragmdn and Mr Sven Palme) being the joint 
proHideiits of tho Congress Several subjects were 
chosen for discussion and tho iiatieis submitted were 
printed in Liiglish h rent h or German at the authoi s 
choice with abstracts in tho other languages Fach 
subject was then iiitroducoil by a short stieech by a 
Scaudiiiavian lutuaiy and a general discussion fol 

One of the subjects of most general interest dm 
cussed at the C ungiess was tho treatment of sickness 
and disability m social insuiance or in connexion with 
pensions or life assurancro and it was apparent that 
the granting of these benefits on invalidity has led to 
far heavier rates of invalidity than those prevatliug 
prior to the institution of the schemes This effect is 
notu^hle whether we look at State or private schemes 

to the point in England and most other countries are 
having to face tho same difficulties It is probably 
inevitable tliat, even it definite malmgeriiig be ex 
eluded some such result should apjiear but it makes 
the actual oxjicnHe of such schemes greater than the 
estimated exjienso on the basis of older expencnce 
acquired m different conditions Tlie subjects of 
general soiontihi rather than professional interest were 


the statistical evidence available with regard to the 
influence of tuberculosis on mortality and the appli 
cation of mexiom statistical treatment to problems of 
risk In coimexion with the latter, non Scandinavian 
aetuanoH had the opportunity of considermg Lund 
beig a interesting new theory of risk and it was satis 
factory to find a pajicr giving a definite warning 
against tho ussuiuption of tho normal curve m con- 
nexion with the discussion of deviations m assiuanCe 
work when Poisson s law would be a proper assump 
tion 

On tho stiictly octuunul side the fair distribution 
of Hiirfilus was discussed by many actual los m written 
and vtibal communicntinns while on the pnKtical 
life assurance side the compaiison of paituipatmg 
with non particquiting assurances and tho relative 
advantages of assurances that morelj cover nsk, ns 
compared with those tliat aie largely for jiurposes of 
saving evoked a good discussion 

Iho meetings were held in the new loncert hall 
and the arrangements were excellent The mterjireting 
was remaikably good thanks partly to tho choice of 

under discussion 

Tho Congress was graciously received at tho Royal 
Palac e for tea by H M tho K mg and the C lown Pnnee, 
as Prtaidont d honneur, attended and sjxike at the 
opening meeting It only remams to record tho gen 
eious hospitality of our Swedish hosts to the members 
of tho C ongriws and their wives it would be hard to 
imagine groater kindness W P K 


Rayleigh Collection at 

AMONG recent additions to tho 

Boiith Kensington, is a most interesting eullec 
tion of apjMtratus used by the late Lord Rayleigh ir ' 
oourse of his scientific research On the occasion of 
the unfortunate fire, lost year, at L<ml Rayleighs 
home at Terlmg, Essex a considerable quantity of 
apparatus was destroyed, but the historical apparatus 
was fortunately undamaged and the bulk of it nos been 
generously given by the present Lord Rayleigh to the 
Science Musoiun where it should prove a contmual 
source of mterest and inspiration to professional and 
amateurscientific workers alike It is scarcely necessary 
to reitund readers of Nati bf of the extent and import 
anoe of the late Lord Rayleighs contributions to 
science During a period of more than fifty > ears he 
published no fewer than 446 papers, every one of which 
made a distinct addition to our knowledge of tho 
subject and was charac tensed by that lucichty and 
elegance of expression for which its author was re 
nowned 

On viewing this oollec tion, one is struck very forcibly 
— as were visitors to the laboratory at Terlmg — ^by the 
extraordinary sunphoity of the bulk of the apparatus 
The abihty to attain results of the highest accuracy 
and importance by the aid of odd bits of wood, glass 
tubing, wire, and sealing wax was undoubtedly bound 
up with Rayleigh s imening instinct in disonmmating 
between the essential anil the non essential It is 
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the Science Museum 

doubtless true that some branches of modem physical 
research cannot i>iohtably be pursued without the use 
of expensive apparatus At the same tune many 
workers who are apt to grow despondent after a perusal 
of tho price lists of the scientific instrument msdceis 
should find a tonic m the Rayleigh collection, which also 
serves os a salutary renunder that the man is more 
in^rtant than Ins tools 

The present collection is thoroughly representative 
of the vast field which Lord Rayleigh covered, suid is 
exhibited in six t uses, two deahng with acoustics, while 
the remamder come under the headings of optics, 
magnetism and electncity, argon, and imsceUaneous 
It IS impossible in a short notice to deal adequately 
with the whole of the exhibits but a few i^resentative 
examples may perhaps be mentioned lue acoustics 
section mcludos aiiparatus used m experiments on re 
flection and intortarenc>e and on the mtensity of aenal 
vibrations , also tho apjiaratuB by means of which it 
was demonstrated that our lateral perception of the 
direction of a sound depends upon the pham diflerenoe 
St the two ears One of the moat important exhibits 
in the optical section is the apparatus used for the 
determination of the constant of the magnetic rotation 
of light in carbon disulphide, while there is also a re 
mmder that, so early as the year 1902, Rayleigh made 
an attempt to detect motion throu^ the sether 
Prominent m the eleotnoal section will be found 
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apparatus for determuunff the laws of resistanco of 
periodic currents The argon collection give* an 
excellent idea of the course taken in that clamtcal 
aenee of investigations extonding from ]8')2 to 1805 m 
the latter part of which Sir William Ramsay collaboi 
ated, while under Miscellaneous the chief exhibits 


deal with capillaritv, fluid motion and cognate prob 
lems Livory piece of apmratus has been provided 
with a full expianatoiy label giving references to the 
original source and to the ( ollected Scientific 
Pa{>eiH and public lectures on the exhibits will be 
given from time to tune 


South-Western Naturalists’ Union 


rriHE eighth annual conference of the South Western 
■*- Naturalists Union, attended by individual mom 
bers and repreeontativee from afllliatod soc^ietiea in the 
SIX south western cxiunties under the presidency of 
Dr i A Bather, was held at Uloiiccstei cm fcuio 
13 16, at the mvitation of the ( ottoswold Naturalists 
Field Club Members were welcomed by the Mayor 
of Crlouc ester (Councillor S T Oillctt) and the presi 
dent of the Cotteswold hiold Club (Prof II L Haw 
kms) and weio entertamed at a reception in the 
Museum, where m addition to the c thor c xliibits 
several beautifully executed ancient chatters of the 
city weie spec lally displayed By the courtesy of the 
mayor aiul corjKuation, meetings weie held m the 
(imldhall and on the morning of the sex^ond day a 
long business agenda was tai klod A suggestion put 
forward that the inanagemcnt of the Unions affairs 
should be entrusted tor limiteil periods to Icxal com 
mittees appointed by the aihliated socic ties in cut luii 
scribed areas m lotation a as remitted tor future 
considc 1 ation 

Dr Bather m hiB luldi ess entitled h volutionaiy 
Fiiigmas , fust sought to make the idea of organic 
evolution more proc ise and by exiun|)l«M drawn from 
fossil invertobrntoe to present a senes of pioots gradu 
ally iiKitasiiig in force Modem studies in palipon 
tologv and m genetics had in his opmion thiown 
doubt on the older phylogeiic tic tonce |>tion» and on 
the origin of life fotins from a homogencxius matoiial 
Ho pit leirod to stmt >cith a multitude of diverse units 
which by combination lucxluccd a groat number of 
organisms dtffeiing in cpiahtios and potcntiahtios 


Annual Inspection of the National 

/\N hndsy. Time 27 the (>eneral Board of the 
^ * National Physical Laboiatory made its annual 
inspection of the laboratory A^a is usual on this 
occasion a large number of visitois mcludmg ropre 
seiitativee of scientiho and technic al mstitutiuns 
govoinment departments and inclustiial organisations 
were present and wore icwoived by Sii J^rnost Ruther 
ford chairman of the (leneral Board Sit Kic hard 
Glazobrook, chairman of the Lxcxutivo Committee 
and Sir Joseph Petavcl Director of the Laborotoiy 
In the dujilex wind tunnel in the Aeiodynamics 
Department a large scale mcxlol aeiofoil c omploto 
with engine nacelle was undei test to determine the 
best position of the iiocolln on the leading edge of the 
aerofoil To deteimine the effects of airscrew slip 
stream on the resistance of the model, it was fitted 
with its own an screw oporatcxl by on ingenious throe 
base motor of small sire incor|ioratcKl in the not ello 
ests were made with and without the au screw m 
operation I ho results of the work will bo useil in the 
design of a largo size machine of the monoplane tyjxi 
a complete model of which will then bo subjected to 
further tests to improve it m detail 

A method has been evolved in the doiiartment for 
rendering visible by the use of the dense vajKmr from 
titannmi tetrachloride the character of fliud motion 
round bodies used in aerodynamic reeearch hor this 
purpose a small wind tunnel has been cxinstructed m 
wdiioh models can bo placed, the titanium tetra 
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These be thought had been sifted and assorted b\ a 
MIC cession of \aried eiivironmi iits a process which, 
strictly speaking was not evolution h volution came 
in when change in the constdi tioii of one or other 
heritable unit )irovidcd new matei ml for si/ting The re 
was leason to Ixlievi that siii h change cxiiilcl be pro 
duccjcl by change of outer conditions though it had 
not been pio\o<l that the ilmngo was necessanly in 
harmony with the conchtinns Ihis whole concep 
tion was o]){K)8cd to Ilcibort Sjienccr s iloiinitioii of 
evoluti Ml 

Two ixciiiMons were inoile On the aftomooii of 
the sfcoiid ilay a niimhor of ancient hiiildiiigs weie 
inspocfiMl under the guidance of Mr Roland Austin 
City I ibraimn aftciwanls the jiarty was iimducUxl 
over the ( uthedial by the Aichdeocoii the Ven f H 
Ridsilale On the concluding day a jioilion of the 
Cc tswolds was toured by motoi c iits A halt was made 
at Iho Chandlers Witicmbt where Mrs h M 
( lifford exhibited and explained in detail numerous 
Neolitliic Paliolitliic and Romano Biitish finds from 
the Bainw ol grim I pits Mttii\ of the objects form 
the subjicts of pajicrH jnpaitii for publication m 
sciontihc journals Ihi special aims on the excursion 
were a sinvey of the geological conditions m an area 
lying bctwieii the courses of the Severn and the 
Ihamcs inirticuliuly with regard to liver clo^elop 
meiit and the inspection of ccitam txixisims notably 
a hne one m the (neat Oolite at loss Cross The 
physical features of the rogiiui were most ably demon 
stratcdanilmtoipietixl byDr D 1 hmlay the honor 
oiy see retary of the C ottcswold NatnralmU Jf idd C lub 


Physical Laboratory, Teddington 

chloride bemg spitad in i thin film along the hngth 
of the wing By suitabli ineiinh the flow pii tore can 
bo projected cmi to a sc i can wliile instantaneous 
jihotogiaplis of Miy shoit diiiati >n can bo lecorclecl 
by foi using ft cami ra on the viijMiur whii h is illimii 
niltecl by a spuik gaji and a suitahli optical systim 
By this niianh j In t igraphs showing the ilepartuie 
fiuin lomiiini to tiirbuli nt flow cun be obtained 

Of mteiost also was a mcthcHl of calibrating the 
standai I pitot tube at low sficeds J> i this |uuposo 
till tulie IS cainc 1 in ft small whirling aim and can 
lotato in a cl iscxl (iiculiir aiiniiliis f moan dnunutei 
about light foot and of oin sinmre foot sectional area 
at icMitiollcsl siMssls revolntioiiM being rccoided elec 
trie ally To tiaiismit the piossiiio d fteronce t > the 
manomotrii balmco the axis i f rotatiin is litted with 
a special c il seal A vi ly seiwitno foim of mono 
mctei cmbodvmg the ChattcMk tilting principle has 
been dosigiiici to ineasuio the small prossiues ui\ olved 
The two c ujis to w hu h the pressures are crnmnimii 
latod are joined by a cir mt which incorpirutes a 
length of capillary tube in which aii air bubble servos 
as an mdicator the latter being viewed by a micro 
meter miciosi»{ie The whole instrument can bo 
msulated thermally to avoid temperature effects 
With this mstrumont it is hoiMsl to calibrate the 
standaid pitot tube to a high clogret of accuracy nt 
speeds so low as two feet per sr«ond 

In the Kngineenng Department apparatus whs 
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shown for the investigation of the strew cliHtnbution 
in a reinforced concrete column a matter of mterest 
owing to the complications mtroduced by the effect of 
shnnkago on the stress distribution and ^ the slow 
yielding of new concrete when stressed colunm 

was tested m tlie floor and column testing machine 
with axial and oocentrir loading Jhe loads are 
apphed through H(>o(ial knife edge end platteus to 
ensure virtual i»oint loading any dcsinsl loail np to 
fifty tons being obtained by means of a hydrauhe 
ram The loail is mcasiirod by means of a system of 
levers and a jockey weight and specially designed 
extensometers are used to determine the small changes 
m length both m the concrete and also in the steel 
reinforcing bars 

Other work in progiess inrlii led an investigation 
into the effect of surface irrogiilantics and surface 
conditions in gineial on the fatigue stiength of spring 
steels In this investigation sjicximonB nio subject ed 
to stresses in rotating cantilever mochmos luniung at 
about 2000 revolutions per minute in high sjieed re 
peated bending mac hints or in a toisional fatigue 
machine It has been found that surfaci irngu 
laritios surface decaibunsation during manufacture 
or heat treatment an 1 surface clocks foiined during 
heat treatment have the effect t f lowering mater ally 
the fatigue stiength of s{Mcimens and that their 
resistancu) to fatigue tan bo increased by removal of 
the surface layei Ihe reseat ch has been CHinductecl 
m conjunction with the Metallurgy Depeutment and 
for the study of the effect of clec^crbunsati in a specially 
designed vacuum furnace lias liccn constructed m 
which sjiecimens can bo hardened and teinjicied by 
quenching without contact with the air bpecimens 
of a spring steel treated in this manner have shown 
fatigue resistance closely approaching that of cor 
responding grotmd and jiolisned specimens 

Among the rescan hes in jirogreas in the Metallurgy 
Department mention may be moih of an investigation 
mto the effects of iliffennt forms of heat treatment on 
the permanence of dimensions of heat treated alu 
minium alloys As a consequence of suth treatment 
mtenial stresses may bo sot up leading to distortion 
m specimens during machining Slowly cooled alloys 
are free from suth stressos and those whith are 
mienched with miKlerato rapidity are less liable to 
tnem than those which are subjected to rapid quench 
ing, and attention is being given to the qutiiching 
operation bpecimens qucnchcxl m cold waUr coll 
oil or boding water have been machined and after 
wards examined for distortion by the Metrolof^ De 
partment Tlie exhibit illustrate the effect of such 
treatment and of the cam|ioeition of the alloys on theu 
behaviour 

Work was also in progiess m connexion with steels 
for use at high temperatures and one object of the 
work IS to asceitain their resistance to scaling when 
exposed to flame gases In the investigation in pm 
grees steel wire in the form of a spiral c*oil is exposed 
to contact with typical flue gases at various high 
tomperaturca, and the effect on it is determined by 
measurement of the changes m its weight and elec 
tncal oondiiutmty Suitable arrangements are made 
for the control of the temjieraturo and oompositiun 
of the gas 

Of mterest also was an i xhibit showing the effect 
of the presence of high phosphorus and silicon in 
wrought iron on the y a transformation This 
transformation is suppremed and gram rehnement 
prevented if these impunties are present in excessive 
amounts This phenomenon has beem found to have 
on important beuitig on the strength of wrought iron 
chains and hooks m r^ich a coarse structure impairs 
impact strength 
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In the Metrology Department a new primaiy 
standard barometer was on view The design of this 
instrument is such that the height of the barometno 
column can be compared directly with a Ime standard 
Tlie barometer which is of stamleas steel and provided 
with optically flat and parallel wmdows oncl the Ime 
standard are mounted on a heavy base and a pair of 
micrometer microscopes mounted one above the other 
on a veitical column c on be focused alternately on the 
meiciiry column and the line standard A mercury 
vapour pump u used to produce the vacuum above 
the mercury column any residual pressure bemg 
memsmed by means of a M Locxl gau^ Means are 
provided for determuiing the temperature of the 
mercury column 

Of intorost also were two pieces of ajiparatus for 
the testing of surface plates In the first the surface 
plate to lie tested is compared with one whose errors 
Ml flatness have been determined It consists of a 
metal plate fitted with throe adjustable ball feet and 
equijified with an indicatoi the ball font of which is 
in line w ith and midway between two of those of the 
plate By j lacing the apparatus first on the known 
and then on the unknown surface and noting the cor 
ros|ioudmg indicator rcoclmgs it is a simple matter 
to determine the errors in the plate under tost In 
the second fiece of ajiparatus the test plate is sub 
merged under mercury and the depth of its surface 
below that of the mercury is measured at vanoiia 
pomts by moans of the apparatus which takes the 
form of a tiipcxl with a central vortical micrometer 
screw The legs of the tnpod are of ebonite fitted at 
the bottom with hardened steel balls and the contact 
of the micrometer sc rew with the mercury is uidicated 
elec tni ally Ihe apparatus has been found to be 
accurate to 0 0001 in 

In connexion with leaearch work for the Food 
Investigation Board a distant reading hygrometer 
has been developed in the Physics Department foi 
humidity moasuromonts in the holds of ships catry 
ing frozen lamb The instrument is essentially a 
wet and dry bulb thermometer in which the conven 
tional thermometers ate leplaccd by Uiermoj unctions 
arrangeil differentially ino potential difference be 
twren tho thermoj unctions can be measured on a 
milhvoltmeter the readings of which c an be converted 
to temperature diffi renc cs by previous cahbration 
Provision is made for wetting one set of thermo 
junctions 

Of interest also was a sensitive method of detecting 
tho dew point by tho employment of a photo electno 
cell mounted below ajxihah^ steel plate which serves 
to collect the ilew Tlie plate is illuminated by a small 
lamp in such a manner that in the absence of dew the 
reflected light does not affect tho coll formation of 
dew results in light scattering and consequent illumina 
tion of the cell The latter is incorporated in a valve 
ciicuit including a telephone earpioce and the desim 
of the circuit is such that the presence of dew is indi 
catod by cessation of sound in tho tdephone The 
temperature of the steel plate is determined by ther 
mooouples fixed to its uppei suiface 

For the measurement of noiso a portable instrument 
has been designed in the Sound Division In this 
instrument a buzzer supphes alternating cuirent to a 
telephone the strength of the current being con 
trolled by a potentiometer The current is adjusted 
until the sound m the telephone is judged to be equal 
m int«i8ity to the noise or alternatively is just masked 
by the noise The sound intensity can be vaned in 
fourteen steps from extreme loudnw to on mtoiaity 
below that of ordina^ speech 

In the Radiology Division, on X ray mvestigation 
on the effects of Kwt treatmmt on tungsten magnet 
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steels was m progress Arrangements have been 
made for the study of such effects up to a temperature 
of about 1200° C The roeoimen is provided with its 
own heating coil in the X ray spectrometer and pro 
vision IS made for the adequate ooohng of tho photo 
graphic him bv means of a suitable water jacket The 
inve^gation has shown that under appropriate con 
ditiona of heat treatment crystals of at least two < ar 
bides are present, their amount dependmg on the 
quenching temperatuie 

In the Optics Division vaiious apparatus for the 
evaluation of total energy flux was shown Ihe 
exhibit moluded hoiisontal and veitioal test hem his 
for the comjiaruion of lam|>s used as standards of 
radiation, or of railiometiic instruments surh as 
thermopiles, bolometers radio balances, etc Tlio 
instruments shown comprised vanous thirmopilos 
both air exjxised aiul vac iium types sunshine re 
ceivem both of tho boicnnotnc and theimoeltctnt 
pattern gas Are bolomuteis and lwo CalUndai ladio 
txdancee for absolute meastiremc nt of radiation in 
tensities bjietial elcctiital measuring cm Hits for 
use in testing those vanous mstiuments wore also 
shown These included a jxii table c^piipmcnt foi 
use out of doors with cither Ixilometiic or thirmo 
cic ctno msti uments for solar work 

I'or pier iraon testing of voltage transformc is a now 
shielded resistor for 30 kilovolts has been designed 
and constructed m the Klectrotechnics Division In 
this pioco of apjiaiatus the imjxirtanco of keeping 
phase erroiH to a minimum has been the mam cxin 
sidoration The resistor is dividcxl into six sections 
rated at 5000 volts each eveiy mdividual section being 
comiKsccd of forty elements each of 2500 ohms rt 
sistance Fd eliirunate capacity errors so fai as 
possible, each section is enclosed in a metal container 
which IS maintained at the mean sectional voltage by 
connexion to a suitable {mint of a similar unshielded 
resistor in parallel 

Of interest also was a method of deU miming tho 
tier tncal resistance of small irregular somplos of me tals 
and alloys A measured cuirent is led into the spoci 
men through two vt ry small steel balls 9 mm apart 
and thevoltage between twosclocU d {Kimts is measured 
by means of a low reading potentiomotcr, tho voltage 
leads making contact with the specimen thioiigh two 
noodles 3 mm apart Iho icbibtivity is cleUtminod 
by making similar measuiements on a {iiece of metal 
of known resistivity and of similar shape 

In the High Voltage Builchng demonstrations wore 
given of fla^ over tests on tiansmission lino insulat 
ing systems under d^ conditions and when sprayed 
with artificial ram For the latter tests ram wrater is 
collected m a special tank, tap water bemg unsuitablo 
owing to its conductivity being approximately three 
times that of pure ram water 

In tho J Uctiic btandaids Division a mcthiKl of do 
termimng the properties at audio froquoncics of alter 
nating current milhammcters imoi {mating copper 
oxide rectifiers was demonstrated Such nulliam 
motors are known to {lohsess frequency ciiors, and 
these have boon found to be of an imusiial type and 
to bo due to the capacity of the rectiheis it has 
been found possible to compensate for these errors 
by {iroviding the instrument with a suitably designed 
inductive shunt 

In the Wireless Division an automafio method of 
recording beanngs from a rotating beacon transmitter 
was demonstratM The transmitter, which is situ 
ated at Orfordness, consists of a frame coil rotating 
umfomily once {>er minute, tho rotation being con 
trolled by a tuning fork and phomo motor The 
output from the receiver is supphed to a selective 
tuned au^o frequency amphfier followed by a rectifler. 
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m the anode circuit of which a relay is moluded A 
magnetically operated pen traces a record on a rotat 
mg drum the speed of which m maintained at the rate 
of one revolution {lor minute by the same means as in 
the case of tho tiansmitter A special signal is sent 
out when the noimal to the c oil of the lotating beacxin 
lies in the north and south mtiidian and tho ]iea is 
automatically lifted when tho two minima iKciir 
Then since the signal stiength is projxntional to the 
cosine of the angle bctwien the plam of the tians 
rnittmg coil and tho direction from it of the lect ivcr, 
the mid point of the two minima gives the boar 
mg with ns{M(t to the north wli <h can bo road oft 
with a piotiactoi oi by degree linos piintid on the 
drum 

In tho Photometry Division a new typo of high 
precision spcetiophotumctei has been divdoiicd in 
whuli there an no moving optical media Two 
tungsten gas hlled lam{)s are used as light soiiiies and 
the photonu tni sc ale of tho instiuincnt is di te rmincd 
m terms of soctor discs ot known transmission and tho 
voltage intensity i elation of one of tho lain] is at a 
standard wave length Tho voltage intonsitj re 
lation foi othu wave lengths can be eximputed fiom 
that at the standard wave length The Maxwellian 
hold of view is utilised to obtain acltqiiate illiimina 
tion in those paits of tho b{)cctiiim where visibility 

Attention has besin given to the me asiiiiment of tho 
lefleetion factoi of diffusmg surfaces unite i completely 
diffused illumination and a small mte giating n flccto 
metei has be>en designed and eonstiueted tor this pur 
{M>se Ihe mstiumout consists of a small mtoinally 
whitened sphere with two small ajxirtiirts to admit 
a lieam of light and te allow of observation of the 
bnghtnoss of tho 8{>h»re wall itspee lively A thinl 
and larger a(>ertute may bo covered by a specimen or 
by a stondam plate coated with the same mateiial as 
the sphere walls oi loft o|x>n Relative bnghtness 
measiuyments of the mtoiior under these three con 
chtions as dotormmcel with a Lummer Biexlhun con 
tiast {ihotometei suflire to eleteimine the re Auction 
foerter of tho B{>teimpn The advantago of tho mstiu 
ment lies in the fact that eiiieet obseivatiem or 
illummatiou of the s|iocimen is axoideel 

Another interesting evlul it was a|)|>aiatus foi tho 
automatic cuntiol of {iictuie galleiy illumination 
Iho nietliexl involves tho iiso of a jihotoelecliic toll 
the current variations in the latter are ampliflod by 
means of a valve m the iilate ciroiut of which is in 
eluded an aeljiistable lotay cnntiolhng tho ^leiy 
lighting lo prevent hunting of tho relay duo to 
tiashmg clouds suitable means aie mcoipoiatod for 
intioducing a time lag befoio thi relay puts in opera 
tion the gallery lights at the same time avoiding any 
log in oxtmgiiishmg them 

In tho William liioude Tank a mcKleJ of a si^le 
se re w c argo boat was shown under tost in waves 7^ 
model was fitted with its own pio{)ellei and mboard 
motor fot self {)ro{)ulsion and oqui{>{)ed w ith apparatus 
for recording the s{iced of tho model tho projioller 
levolutions and the pto{)ellcr thrust and torque The 
latter were measureil by the doflootion and torsion 
lesfieotively of suitably calibrated spiings coupled to 
the pro{3eller shaft and 0 {)crating recording {lens 
through lever systems Of interest also was a tele 
Bcopio pitot tube foi making velocity measuiements 
m connexion witli an invoBti(mtion on ships wake 
resistance The tube is capable of swivelh^ and is 
provided with its own ship side valve With this 
instrument the velocity of the ship relative to the wake 
oon be measured at vanous distances from the ship’s 
Bide and the velocity distnbution in the wake thereby 
determined 
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The British Polar Exhibition. 

■pjUKINU the iMwt few yeers there has been a re 
markable revival of oxTXMlitiona to the ixilar 
reffions and it le to this revived intereat in |X)lar lande 
and HoaM that the idea of hnlilinK a Britieh Polar 
Exhibition in Ixindon la largely duo In ofiening this 
exhibition at the Central Hall, WeetmmBter on liil> 
2 t ol Sir ( harlob f lone, president of the Royal 
tjeographiral Society pointed out that Great Britain 
had been intimately afwociated with exploration in the 
Aretic regions for the i»aat 400 yearn and in the 
Antarctic regions for 150 years It was thorofoie an 
op]M>itutie moment to recall the gieat deeds of the 
DMt and to diieet attention to the iHMsibihties o( the 
hiture by bringing together a eolleetion of rolus 
pntutes inajm and doeiiinents to dpmonstiate more 
liartieiilailv modem moans of scientihc exploration 
es(>eciall> through aeiial mothtsls, and to assist if 

t iOHsible the Srolt Polar Reseaich institute at ( am 
iridge with funils for furthii research work 
lommandeiL ( Bomaichi the organising director 
of the exhibition and < apt 1 W (» Malcolm 
assistant ilirector have boon extraordinarily sucseas 
ful in collecting some himdieds of exhibits every one 
of whti h has some personal interest attached to it and 
they have aiianged the exhibits {larticularly well so 
tliat the ordinary visitor may examine each object 
without diHu ulty 1 ho jiersonal kit and notobookii 
of individual exploters occupy the widest sjiaco and 
among the munoious interesting exhibits may be 
mentiunod Shac kl« ton s boat in which he made Ins 
famous journey of TIO miles from Elephant Island to 
buuth (loorgia thus saving the lives of twenty two 
members of the crew of the Endurance the sledge 
used bj SliacUloton in 1908 when he got within a 
hundied miles of the bouth Pole a large Aiitaretii 
camji scene showing the ship Jh^oierif in the liack 
ground a laigo group airatiged by the Hudsons 
Bay ( omjMiny to illustrate Arc tu ( anada One room 
IS mainly dnvoted to tbo lolics nt i ranklin and bcott 
these relics include bii Tohn 1< ranklin s signature his 
sextant and modicme c host the autograph journal 
of (.apt bcott showing the last entnos ho made in it 
Scott s camel a satchel BihU and many others 
Exhibits such ns these natuially np]>eal to human 
fpeluig and are undoubtedly of gieat value m stimu 
lating inteicst in exploration 

Ihe viuioiis mcxlolh nt Arctic scenee together with 
the Aictie prcxfiiits will enable the Msitoi to icxihso 
to some extent what the polar regions are actually 
like 1 ho economic imjiortance of the northern seas 
can be studied tmm the large map of the north polar 
region showing the iishmg grounds fioin which in 
1020 Great Britain obtained 280 million ixmnds 
weight of cixl 110 million pounds of haddock and 
laige quantities of othc r kinds of fish Ihose statistic s 

are shown on a lai ge chai t 1< or the scientific student 
instruments such as thermometers, eompewsew. and 
c hronometors used on polar exjieditions may bo 
examined A programme of lectures on jxilai sub 
je< ts has bcc n arranged by the exhibition committee 
and among the lecturers nie Commander Bemaechi 
and Mr Stefansson On certam days some of 
Pontings films of the bcott expedition are being 
shown T hi ixliic ational advantages of the exliibi 
tion are still fiirthc r alimented by the Polar Book 
which has been compiled spocially for this purjXMe , 
in cmncise book form the various aspects of polar 
work have been bi ought together in a senes of 
articles wntten by wc 11 known exiierts m Arctic 
knowledge, and two of Bartholomew's maps showing 
the polar regions are bound up with the bexak 

In passing through the vanous parts of the oxhibi 
turn, one cannot but bo impressed by the enterprise, 
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courage, endurance, and achievements of the men 
who facwl the clangers and hardships of jiolar explora 
tion also of the changed conditions under which 
explorers now set out and of the difference m outlcxik 
of men taking part m expeditions at the present tune 
The eormomic aim of a Frobisher searching for gold in 
his Meta Incognita the scientific exjiedition of bir 
James Ross studymg magnetic conditions m the 
Antarctic regions the spirit of adventure which urged 
Shackleton to explore jxilar lands and seas are still 
iKiwerful motives With the more extensive know 
ledge of the Arctic regions due to the work of theso 
early explorers, two now ideas liave been gradually 
coming into prommonco since the beginmng of the 
present century hirst a ixilitical factoi has begun 
to present itself with legaicl to the ownership of polar 
lands and scxxmdly a seaich fur siiitablo stations fur 
ait tiansnoit In fact some lecent expeditions have 
had ns tnoir mam oi jiartial object the clauning ot 
now tenitory and the examination of areas for the 
I stablisliment of landing plat es for aeroplanes Nut 
only then does the Polar rxhibition remind us of the 
wonderful deeds of men m jiost tunes but it also jiro 
vidos accurate knowledge of the vast regions aioiind 
the polee at the present day and suggests some of the 
pioblems tliat still await solution 


University and Educational Intelligence. 

( AHBH101.K — Ihe Vico thantelloi has given notice 
that a mooting of tlie electors to the Wocxlwardian 
piufcssorship of goology will be held on hnday 
Aug 1 rhe stqiend of the professor is £1200 a year 
or if ho holds a fellowship with dividend tlOOO a 
year Tlio piofessoi as hood of the Dcjiartment of 
(•oology IS jmid £200 a yeai m addition to his stnxmd 
as jirofcssor or if ho holds a f« llowship with cliviclcnd 
not more than £100 (undulates are iei|uestod to 
communicate with the vice chancellor on or before 
Inesday July 22 

The r acuity Board of I cononiics and Politics has 
icx c ivcxl from Mr Montague Burton an offer to endow 
a protessorship in the University to be called the 
MontagiieRurtonPiofeHSorshipof Industrial Relations 
The E acuity Bcxinl jiroixwes that the duties of the 
professoi should be dofinod as to study and give 
instruction upon the conditions of employment and 
the rolatioiiH between einploytis and unjifoyed with 
sjKxial 1 C fen nee to the caiisos ot industrial chspiitos 
and the mcthcxls of jiromoting industrial peace 

Tlio IlarknesM Scholarship for 19 10 has bcx>n awarded 
to Miss K. M N Pat ei son of Nnwnham C ollegn ancl 
tho Wiltshire Pnre to R N (junk of King s ( ollege 
Ihe governing bexly of ( orpiis ( hiisti ( nllege has 
awatckil to Dr R Hilton assistant physician bt 
Bartholomew s Hospital the f opoman Medal foi 
research m medical and biological sciences Ihis 
mexjal was piesented by Dr S Monckton ( ofiemaii, 
tormorly a scholar of the t ollege The present award 
IS the fust which has boon made 

Di BI IV The honorary degree of So D was con 
ferrod iijion Sir lames leans on July 4, and the 
honoioiy cltgroo of Litt D iiiKin Mi C Leonard 
WooUiy 

Dubhax Honorary degrees were oonferred on 
Jime 28 as follows 7) C L — Lieut Oon H B 
Eawcus, director general Army Medical bervnoee, and 
Baron Alexander Mevendorff, London bchool of 
Loonomics D Se — Dr P G Donnan, professor of 
morganic and physical chemistry at Umversity 
(College, London , Mr Wilfred Hall (of Newcastle), 
and Dr R R blade D LtU — Dr N Kemp Smith, 
professor of logic and metaphysics m the Umversity 
of Edinburgh 
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Lunook — At the meeting of the Umvenuty ( ourt 
on July 2, the offer of Prof 8 Smilee and Pn>f 
A J Allmand to found a medal to commomorato 
the services rendered to King a C ollbge and to chemi 
cal eduoation by Prof John Millar Thomaon waa 
accepted •with thanks by the XTmveraity Prof 
Thomson first became a member of the ataff of the 
dejiartmont of chemistry at King a College m 1871 and 
retiied in 1014 after having served for twenty seven 
years as Daniel 1 professor and head of the department 
of chemistry T^e mcxlal will bn kiio'wn as the John 
Millar riiomson Medal foi chemistry and will he 
awarded annually to the student of King a t ullege 
who 111 st distinguishes himselt in the final year of tlie 
special honours course in the dojuirtment of chemistry 

A Uniyersity postgioduate tiavellmg student 
ship of the value of 1271 foi one yeai iiaa been 
awarded to T F Keyston Mr Koystoii obtamecl 
the B be (special) dogmo wnth fust (loss huiumrH 
in nh-ysicsi as an external student from L nivorsity 
College Nottingham in 1020 and was awanlod tho 
Heymann leseaii h scholarship Ho projiosos to tiury 
on lesoarch in physics in (leimaiiy 

St Anorkwh The Senatiis Academiciis has lo 
snl\ed to confer tho honorary dcgiee of LI D m 
Oi tobci, on Piof J A C Kynoch emeritus pr< h ssoi 
ot midwifery in the IJniveisity Prof Kynoch was 
ajiiKiinted to tho midwifery chair in 1808 and retired 
in 1028 Ho was lor many years ileari of the faculty 
of medic UK 

RKyisBD regulations for tho awaid of Whitworth 
scholarsliitis m engmeeimg have licjcn issued by the 
Board of Kclucation (I oiiilon H M btationoiy 
Office 3d ) The awanls foi 1031 arc two Whitwoith 
Senior ScholarshijM (i250 a jcai foi two years) six 
Whitwoith Scholarshijis (£150 a yeai) oncl up to 25 
piircs (£10) for unsuccessful comiictitors for Whit 
worth Scholarshifis All the canclidates must have 
liet II engaged m heuudicraft in a mccheuucal c tiginc c i mg 
workshop for jiencKls amounting to 30 calendai months 
and must have B])ont a certain ]xirtinn of this tune at 
fitting or electing Workat the lathe may bo counted 
but is no longei required 1 he age Imut foi the Semoi 
Sc holai shijis is twenty six Of tho Whitwoi th Scholar 
ships hve are tenable for three years and aic open only 
to part tune st udonts for the m the age limit is twenty 
SIX instead of as hitherto twenty two One of these 
Bcholarshipb (ultimately three) is tenable for one year 
only and is open to students less than twenty four 
years of age who may be attending full time courses 

1 HF PRTNCF nr Walks attended a dinner on Jidy 7 
and spoke in support of an appeal which has ircently 
been issued by the National Union of btudents for 
£30 000 for the purchase and enduwrment of the 
headquarters in London of the Union and for a 
hospitality fund Tho Prince described the ac tivities 
of tne Union refeirmg particularly to the hospitality 
and travel deportments Tho fuimer makes anange 
ments for Dominion and foreign students visiting 
England either as study groups or individuals and 
£6000 18 urgently required for secretarial expenses 
The latter acts for British students jiroi eecling 
abroad, arranging for their reception by the nationm 
umons of students of the oountries visited Another 
impoitant activity of the Union is the arrangement 
of student exchanges The present appeal is for 
suffloioit money to purchase the Lonclon oflice at 
3 Kndsleigh btroet, W C 1, and to firovide for its 
mamtenance IKe groweth of the Union during the 
seven years of its existence is jiroof of the need it fulfils 
and there is httle doubt that, with the powerful aid 
m yen by the Prmoe of W ales support, funds will quickly 
be forthcoming to consohdate and extend its work » 
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Histone Natural Events 

July 13 1788 Hailstorms Haildoims of imcx 
ampled stveiity and deslriii tivenesM lageil along two 
paiallel stretches from tho Pyrenees to the Baltic in 
hrance 1039 commuiios woie dovastatid an 1 damage 
caused to tho extent of 24 (i90 000 franc s 

Julyx3 1910 Highest Temperature in United States 
Death Valley a depression below sea level in south 
eastern ( ahfnmia is noted foi its high siimmc r tc in 
pc ratines on I the shade leading of 134 h on July 1 i 
1910 IS the hightst on Its Old III Ametic a iiom July 
8 to 14 irioluflivn the Ihcimoinetci oxcoedcsl 127 I 
everv clav 

July 13 1937 Meteorite near Tilden Illinois — 
Aliuiit 1 PM a hiilhant meteor fell with dctmationn 
like loud thunder At a distaiii u of inoio than one 
hiiiidied milcM it was ilosc iibed as a piccsi falling off 
the sun At a height of 15 01 20 miles it burst 
showing gieeii and then piiiqilc and aftir a second 
bursting hcc amc inv isihle One stone woighuig mne 
pounds fell m tho village of I il Ic n and was glimpsed 
foi an instant as adaikstieak like smoke It was 
tec cue lie] at once and to the sin pi iso of the tinders 
was not hot but notice ably c old The largest piece 

weighed 1 10 ixiiinds and another 46 pounds 
July 14 15 1911 Typhoon Rainfall in Luzon 

Duiing a tyjihcxin which crosscxl tho noitlioin pait of 
I u/on Philippine iHlands tho lainfall m 24 houis, 
ccminoncingat noonon July 14 amounted to 45 DO in 
Ihis IS iMobahly the gieat^st known tall of ram m 
twenty four consecutive hoius In the four days, 
July 14 17 the total fall was 88 14 in 

July IS 718 Thunderstorm and Hail — Vbout this 
date (he baracon fleet after raising tho siege of Con 
htantinoplo was struck by a sovoio hailstorm mixed 
with fuo so that only twent> (according to another 
anthoiity hve) sliqis could save themsi Ives 

July 15 971 St Swithin s Storm Swithin Bishop 
of Wmc hostor died in 802 and was bui lod m the churc h 
yaid of Wmehestor havmg asked says William oi 
Malmesbuiy, to be laid wheie passers by might tread 
on hiM grave and whore the ram of the eaves might 
fall on It A century later ho was canonised and a 
splendid tomb was constructed withm the cathedral 
for the looeptioii of his rtmsiiui but it is related that 
on the day appointed for their removal July 15 071, 
ho raamfosted his displeasure at tho disturbance by 
sending a great storm of ram followed by forty wet 
days No contemiiorary writers mention this storm, 
howevei and probably it is a later invention to 
account for tho well known proverb which, rofemng 
to Tuly 16 became associated with his name 

July IS, 1558 Thunderstorm and Whirlwinds in 
France —About this date part of Fiance was v isited by 
severe thunderstorms and whirlwinds A neat cloucl 
buret ixx,urred m Thuniigia and a powerful whirlwmd 
at Nottmgham which imroofed numerous houses and 
churches lifted a child in the air and raised a great 
watei spout on the Trent , hailstones said to be 
16 inches lung foil 

July IS, 1808 Hailstorm at Gloucester — Duimg the 
night, after several days of oppressive heat, a violent 
thimderstonn passed over Gloucchter from south to 
north, acoomiianied by a hailstorm which did a great 
deal of damage The hailstones weie very irrogiilar, 
bro^, flat and ragged, and many measured from d to 
0 mehea m circumference They appeared like frag 
ments of a vast plate of loe, broken mtu small masses 
in itB descent to the earth 

July xs> 1888 Eruption of Bandai san (Japan) — 
After remaining practically dormant for more than a 
thousand years, the volcano Bondai sou m central 
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Japan suddenly bunt mto bnef activity A few earth 

n 'tee were felt and then a great exploaion ooourred 
rent the north eastern wall of the crater It is 
eatiinated that the total volume blown away was 
three^tenths of a cubic mile , it descended the moun 
tarn Bide with a velocity of 48 miles an hour and 
devastated an area of 27 square miles at its foot The 
total land area covered by the falls of dust was 700 
square miles The explosions were accompanied by 
wind blasts that tore up trees by their roots and 
levelled houMes with the ground The number of hves 
lost was 461 mostly from the fall of rocks and debris 
July 1 6 1494 Hurricane off Santa Crus — Accord 
mg to Southey s Chionological History of the West 
Indies , clunng hw Heoond voyage Columbus anchored 
off Cape Santa Cruz and while there upon the 16th 
July a violent hurricane occasioned the Admiral to 
declare that nothing but the service of God and the 
extension of the monarchy should miluce him to ex 
pose himsolf to such dangers 

July 16 156s Thunderstorm at Chelmsford — In 
Stow s Annals it is recorded that on this date 
about nmo of the clocke at night began a tempest of 
hghtnmg and thunder with showers of hail which 
continued till three of the clocke the next morning, so 
terrible that at Chelmsford m Tssex 600 acres of coin 
were distioyed the glass windowes on the oast side 
of the Cliurch were bmten downe with also the tiles 
of their houses besides diverse bames chimnies and 
the battlements of the (huroh which were over 
throwno 

July 17 i9ax Low Thames — During the fh^t 
drought of 1021 the flow of the River Thames at 1 ed 
dmgton fell on July 17 to little more than a quarter 
of the normal flow in July (See I eb 7 1921 ) 

July 17, 1935 Thunderstorms at Hong Kong — ^Very 
severe thunderstorms accompanied by heavy rainfall 
passed over Hong Kong during several days m the 
middle of July The most intense storm occurred on 
the mommg of July 17 when a fall of 10 24 m 
occurred mil hours Tlie water pioured down from 
the high ^und of Victona Peak m great streams 
floods and landshdes were general and much damage 
was caused especially m the Chmose quarter In one 
part of the Chinese district a high retauung wall 
collapsed, demolishing a row of five houses and most 
of the inmates numbering 160 were killed 

July 18 1794 St Petersburg Haloes A remark 
able display of haloes ooourred during the morning 
There were visible the haloes of 22° and 40° the tangent 
arcs on both haloes, circumzenithal arc hvo mock suns, 
and a number of other unusual features This display 
has long been a standard of reference in works on 
atmospheno optics 

July xa 1830 Mirage on Greenland Coast — ^The 
coastof Greenland in 71° 20 N 17° SOW as observed 
by Sooresby through a telescope from a distance of 
36 xmles presented a curious appearance The hills 
wore drawn out voitioally and distorted into the 
semblance of pagodas and other fwitastio erections 
July X9 33 X515 Floods in Central Europe — On 
July 19 SIX weeks of ram began over the whole of 
oeatral Europe causing very extensive floods, especi 
ally on July 22 On July 24 there was a violent 
thunderstorm followed by {peat floods m Duisburg, 
and on Aug 3 a cloudburst in Prussia 
July 19, 193d Heavy Rain in Hong Kong — ^During 
the filling up of a typhoon which crossed the coast 
about 100 i^es to the eastward a heavy thunder 
storm broke over Hong Kong, and oontmued for nme 
hours, during which time the rainfall amounted to 
20 43 m , 3 96 m of which fell between 3 and 4 a k 
T he city was flooded and great damage was done 
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Soaeties and Academies 

Lomaotr 

Royal Society, Tune 26 —A V Hill and P S 
Kupalov The vapour pressure of muscle There is 
a cMHisiderable mcrease of osmotic pressure m mu<»clo 
as the result of stmiulation This was measured by 
observing the change of vapour pressure The osmotic 
pressure of resting muscle is exactly accounted for bv 
assuxmng all the known soluble oonstituents of muscle 
to be dissolved m its observed * free ’ water Tho 
osmotic pressure of fatigued muscle is m excess of that 
calculate on the same assumption }>resuxnably some 
substance hitherto imrecognised is hberated as the 
result of activity — A V Hill Tho state of water m 
muscle and blood and the osmotic behaviour of 
muscle Tho free water fraction (defined as tho 
weight of water m 1 gm of fluid or tissue which can 
dissolve substances added to it with a normal de 
pression of vapour pressure) has been determmed m 
Mood in protein solutions and in muscle (reetmg and 
m ngor) The amount of ‘ bound ’ water in these is 
very small The osirotie behaviour of muscles im 
meraed m hypo or hypertonic solutions is considered 
— W Sucksmith The gyromagnetic effect for | ara 
magnetic substances A method of measurmg the 
gvromagnetic ratio for paramagnetic substances is 
desenb^ Hitherto measurements have been made 
only on various feiro magnetic matcnala all of which 
show that the source of magnetic moment is entirely 
duo to the spin of the electron For a paramagnetic 
substance the angular moment produced by a change 
in magnetic moment is verv small an 1 it has been 
necessary to utilise low frequency resonanc e for build 
ing up the resulting impulse to a measurable magni 
tilde Errors of meai>urement are discussed m detail 
and shown to bo ehmmatod — J C McLennan and R 
Turnbull Tlie absorption of light by gaseous liquid 
and sohd xenon ^e inert gases are probably 
monatoxmo m tho sohd and liquid states as well as 
in the gaseous Hence a stu 1} of the resonance lines 
in absorption for the gas at various pressures and m 
the sohd and liquid states should reveal imiiortan^ 
features relating the atoms of the gas to the atoms in 
the hquid and sohd state The absorption band cor 
respondmg to the Ime X 1460 A of xenon is the cmly 
one belonging to the inert gases that can be readily 
investigated niton is too rare and all tho other 
resonance hues he beyond Uie limit of transparency 
of any substance which is required to contain the gas 
or liquid Liquid xenon is clear and colourless solul 
xenon is transparent and hke glass The lixmt of 
abaorption on its long wave length side was deter 
mmod for liqmd and solid and found to be between 
X 1770 \ and X 1860 A The asymmetrical type of 
absorption obtamed with xenon, oorrespondix^ to 
X 1469 A , IS similar to that obtamed with mercury 
vapour, corresponding to X 2636 72 A , and both these 
wave lengths are given by a frMuoioy foxmula 
*Pi — LBS Eastham The embryology 
of Pmtmt rapcB—organogoiy The development of 
the mam systems of organa, with the exception of the 
germ cells from gastrulation stage to that of com 
pletely developed catwpillar is deaenbed — K CIusius 
and C N Hinsbalwood Homomeous catalysis of 
gaseous reactions — I and II The decomposition of 
isopropyl ether, C,H,C)C^. C.H, +CH,GO CHu is 
cataly^ not only by lodme but also by varii^ 
alkyl iodides, and to a smaller extent by alkyl brom< 
ides Chlorides have little influence Hsrdrogen 
bromide is also good catalyst Dunng decomposition 
of the ether the alkyl iodides are themselves dsoom« 
posed even when stable m absence of the ettier The 
decomposition reaction, whereby a hydrogen atom is 
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transferred under influence of catidyst from one part 
of the ether molecule to another, with aooompanymg 
rupture of molecule, is a general one Every coUunon 
between ether uid lodme m which kmetio eneim of 
approach exoeeds 34,300 calories probably leads to 
decomposition Heats of activation of this and 
similar reactions are lower than those of corresponding 
uncatalysed recuitions and mechanism of activation 
simpler Catal^ seems to attack molecule at one 
specific point — C K Hinshelwood, K Cluiius, and G 
Hsdmsn Homogeneous catalysis of gaseous re 
actions — III The assumption that enerjiy of aotiva 
tion IS supplied by collisions between aldehyde and 
lodme molooules leads to a calculated rate of reaction 
ten times smaller than the observed The assumption 
that energy is also denved from one mtemal degree 
of freedom brings calculated and observed rates into 
agreement — R H Fowler A possible explanation 
of the selective photo electno effect A theory of the 
selective photo electric effect is proixised, which refers 
the effect to a selective transmission eoefhnent of the 
surface layer for incident electrons of a ceitain energy 
huch a selectivity is found theoretically when the 
ixitcntial eneiw curve near tho surface contains two 
hills separated by a fairly deep valley h xpei im< ntally, 
retentive omission is only found for surfaces covered 
with a rather complicated surface layei with first 
electro negative and then electro positive material de 
posited over the original metal Iho proposed theory 
seems to be m full accord Iwth with the nature of the 
effect and the {leculiar conditions of its occurreni e 
Lord Rayleigh Ihe ultra violet transmission band 
of metallic adver as affected by temperature Ihe 
ultra violet transmission band of metallic silver at 
X 3200 is oxeunmed at various temperatures Heating 
shifts it towards the red The shift from 180“ C to 
+ 2S4“C is 120 Angstrdms L H Gray Iho scatter 
mg of hard Y rays Tarrant has shown that the absorp 
tion coefficient of hard thorium C 7 rays in certain 
elements is considerably greater than tho value 
predicted by the Klem Nishina formula), while in 
other elements the measured absoiption coefficient 
IB m good agreement with theory To tost whether 
the extra energy absorbed by the abnormal ele 
inoits was re emitted os quantum energy tho 
secondary rmliation emitted between 16“ and 90“ 
by alumuuum (abnormal) was compared with that 
from sulphur (normal) using os a primary beam 
radium CT 7 rays filter^ through 4 cm of lead 
(moan quantum energy about 1 7 x 10* f volts) Takmg 
into consideration probable exiienmental error it is 
unlikely that secondary radiation from alumimum 
exceeds that from sulphur by more than 0 25 per cent 
Havmg regard also to the fact that the some 7 ray 
beam produces equal ionisation per unit volume in 
chambm of which the walls are composed of carbon, 
aluminium, and sulphur, it appears that the new 
absorbmg mechanism is almost entirely inoperative 
m aluinmium, in the case of quanta of enoigy 1 5 x 10* 
< volts, and only becomes of considerable magmtude 
os quantum energy approaches close to that of the 
hard thorium Ime (2 66 x 10* « volts) — G Temple 
The operational wave equation and the Zemnon effect 
'Hiis paper gives a treatment of the Zeeman effect 
based on the operational wave equation discussed in 
two previous papers — H Dingle The speotrum of 
tonisM fluonne (F II) The speotrum of ionised 
fluorme from the infra red to the Schumann region 
has been obtained by passmg disohargee of appropriate 
mtensity through ailioon tetrafluonde, and 469 Imes 
have bm obtamed and measured The speotrum 
has been analysed and 178 lines have been classified 
aa term oombmatums The analysis has been dis 
cussed m relation to theoretioal expectations 
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Adel SIDS 

Royal Society of South Australia, April 10 — Chat 
Fenner The inajui stiuctural and physiographic 
features of South Australia One of a senes of papers 
dealing with tho general geography of South Australia 
Maps and diagrams were presented to illustrate the 
various earth movements whereby the loasthnes, 
mountains, valleys, and plains of South Australia have 
boon form^, with plans and sec tioiis to show tho way 
m which the work of wind and ninnmg water have 
modified tho landsca^ os we now know it A modi 
fled theory of tho ongm of the Mount Lofty Ranges 
was put forwanl m tho endeavour to account for the 
complex features of that region — H K Fry Physio 
logical and psyi hologu alobmrvationson the Australian 
aborigines Poets of visual sfiatial perception showed 
that the natives reacted to standarcl illusions Biniilarly 
to Europeans, but that visiialisation of perspective 
deiiended on school training Numerical sonso of 
natives was excellent in guessmg differences 111 cxin 
trasted groups of numbers, but ability to arrange a 
sequence of numbers was a lesult of arithmetic ecluca 
tion Various problems wore solved moio or less 
oflcx?tivolv Visual aciuty of native children was 
abnomially keen Loctile and pain sensation, con 
trary to oxpec tation, were found to he ahno t iho same 
as that of whites 

CoPENllACtI N 

Royal Danish Academy of Science and Letters, 
Jan 17 — Jobs Lmdhard and Jens P Muller On 
tho origin of the initial heat in muscular contrac tion 
The usually acceptcxl explanation of ihe imtial heat 
curve of an isometiio muscle cannot be mamtamod 
the dotormation of tho muscular hbro during contrac 
turn may be responsible for the suiqilus of heat in the 
first phase of heat picxluction 
Fob 14 OB Bdggild Iho stiuoturo of mollusc 
sliells Pievious examinations of the structure of 
calcareous shells were of a rather sporadic kind, and 
a more systematic mvostigatinn has lieen undertaken 
Iho examinaticm essentis^y moludes the distribution 
of the two Bubstancee, calcite and aragoiuto, and tlie 
manner m which they are arranged m the shells 
April 11 — Harald Bohr Ihe vonation of the argu 
raent of an almost penodio function 

May 9 — Martin Knudsen Radiometei prewoure 
and cooflioiont of accommcxlation Radiometer forces 
have been investigated under such cxinditions tliat 
all tho quantities uii which the radiometer force 
may be conceived to depend have been measured, 
more especially tho differences of terajHirature Tho 
importanoo of the ooefficiont of occommcHiation for 
the ladiometer pressure is shown, and from measure 
ments at low pressures it is found that, in the c ase 
under investigation the coefficient of aocommcxiation 
for tho mtemal energy (rotational energy) of a dia 
tomio gas may bo nut equal to the coefficient of 
oocTommodation for tne translation csiergy 
Sidney 

Linnsan Society of New South Wales, Apnl 30 — 
Ida A Brown Ihe geology of tho south ooaSt of 
New boutli Wales Pt 2 Devonian and older 
PalsBosoic rocks There is a progressive mcrease m 
the intensity of the folding from north east Qipps 
land, Viotona through the Eden district northwa^ 
to Yalwal, near the Lower Shoalhaven Rivw, while 
the arouate arrangement of the troid bnes sumests 
oompression imainst tiie massif of older rooks tying 
to the east Rocks of proved Silurian age are only 
known to ooour m the Bendithera Wyanbene belt, 
west of the Deua River Ordovician graptolite* 
, bearing slates outcrop near Cobargo , the age of the 
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slates, cherts, and sohistose rocks outcropping over 
the greater portion of the south coast area is not 
dehmtely known —A L Tonnoir Notes on tho genus 
Ap%»tonn/%a (Diptera) and description of a now sjiec les 
A kcnr IS given to the species of Apwtomi/to one of 
which, from Mt Malabar, Java, is doscribed as now 
— H J Carter Australian Coleoptera notes and 
new 81160108(7) Nmeteenspecnnsaredoscribodasnew 
Tho BuprestuisB deHcribed testify to the luntiuuous 
value of close co operation with tho Hiitish Museum 
The remaming descriptions ore chiefly the rc>sult ot 
correspondence with varinus Aiistrahan collectors 
W L Waterhouse Australian rust atudies (2) 
Biometiic al studios of the inorjihology of spore foitus 
fl}>ore measurements of s>oidiohpores, uredosimree, and 
teloutosporos of physiological forms of vaiietios of 
Pwcinxa (fnimtnu, and of uredosiHires of P trUtntia, 
revealed striking morphological likonoesos and ditter 
ciices between leitain of the foiins, but paiallelism 
between physiology and morphology docs not neces 
sardy exist 
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Research Workers in Industry 

I N a letter published in Natcek of July 6 
Mr K Hukman refers to tho passing of 
the old academic feeling that there is something 
vaguely discreditable in a discovery which could 
be put to practical use Relations between the 
universities and industry have undoubtedly be 
come much closer in recent years and mereased 
contact has enhanced mntiiAl respect but there 
IS still in some quarters a dismchnaiion to accord 
to a piocc of mdustnal tom arch the same icspect 
or academic recognition that would be paid to 
a similar research earned out m tho um\er8ity 
itself The publication of scientihc work earned 
out by mdustnal organisations of tho type that 
Mr Hickman cites will accelerate the passing 
of this attitude although it must be admitted 
that industry m Great Bntam is more reluctant 
to allow publication than u the case in the United 
States of Amenca 

To have all scientihc research to industry 
would however bo a dubious policy Ihoro 
are large sections of mdustry where the value 
of soientifio research is unrecognised and there 
are other sections where tho research depart 
ment is still tho first to bo curtailed at any tune 
of stiingonoy Even in those sections of industry 
whore the most enlightened view of research 
prevails m the mam tho Imes of research which 
are undertaken must have some relation to pro 
duction or economic possibilities hew research 
workers in Industry have not had repeatedly to 
pass by problems of scientific intorost m favour 
of more urgent industrial ones This inevitable 
limitation is recognised by some industrial firms 
anil an appreciable proportion of tho purely 
scientific researoh earned out m British um 
versities has probably been suggested or inspired 
by contact with mdustry It may be a tragedy 
that tho umversities are unable to provide the 
whole onvuxmment of research leisure and re 
muneration necessary to secure the best men to 
tram young scientific workers for industry it 
IS no less a trsgedy if they do not oSer Donations 
which attract the best brains for a career of 
soientifio research 

The realisation that the conditions and remun 
eration offered to those adopting a career of scien 
tific researoh do not to say the least ensure 
attracting the ablest young men of science or 
stiU more, m the abaenoe of a defimte bent induce 
the most promising young men to undergo tram 
mg m science m preference to training for careers 
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in law medicine or applied science is responsible 
for much of the anxiety as to the position of 
fundamental research There is no lack of oandi 
dates for xxisitions m industry Only m a few 
eases m recent >oar8 have the principals of techm 
cal colleges and similar institutions found them 
selves with nioio applications for graduates than 
thfcv were able to supply The unemployment 
situation of course affects the employment of 
science graduates m industry and the existence 
of luicmployment on a large scale m Europe 
seriously prejudices the employment of aben 
seientihc workers anywhere This is our reply to 
a correspondent from Bucharest who quoting the 
remark not even a handsome salary has been 
able to attract a really first class organic chemist 
of the younger generation from the leadmg 
artu le on The Position of Fundamental Research 
m Vatuhe of May J1 asks what prospects exist m 
Great Biitam for an alien scientific worker fully 
qualified to occupy an academic or an industrial 
pt at Thi engagement of an alien is quite naturally 
resented when unemployed nationals are available 
and jiarticularly when as has frequently been the 
case the obon is wilbng to accept a salary and 
conditions which scientific workers in Great Britain 
have declined 

The efforts of the British Association of C hemists 
have done something to redress the employment 
of aben chemists to the prejudice of Bntish 
chemists While no bamer exists to the engage 
ment in industry of an aben chenyst or other 
scientifac worker if it can be shown that he 
possesses special quabiications which are not 
possessed by available British w orkers the Ministry 
of Labour the permit and appro\al of which are 
required for any such appomtment is unlikely 
to sanction the engagement of an aben at a salary 
lower than that which a Bntish man of science 
of equal standmg could reasonably be expected 
to accept Such a permit is moreover usually 
given for a limited period and on condition that 
a Bntish chemist for example is appomted to 
study under the alien 

Purely soientifie appointments would of course 
largely be infiuenced by similar considerations 
and only an improvement m the general h uropean 
cmpbyment situation and an abatement through 
the efforts of the Committee on Intellectual Co 
operation and others of national prejudices of 
which the growth of tariff bamers is only an 
other example is likely to promote the employ 
ment of soientifio workers by other than their 
own nationals 
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Discursive Meteorology 
Manual of Meteorology By bur Napier Shaw with 
the assistance of Flame Austm Vol 3 Ihe 
PliysKol Processes of Weather Pp xxviu+446 
(Cambridge At the University Press 1930 ) 
36s net 

T HF New English Dictionary defines a manual 
as a small book for handy use a concise 
treatise an abridgment a handbook often 
used as a title for books Probably the average 
roa lor thinks of a manual as a book of a systematic 
character fairly complete and probably rather 
dry and colourless kept at hand for information 
on any topic within its see pe that may arise from 
time to time But while Sir Napier Shaw is not 
careless in his choice of words his book somewhat 
bebes the hopes and the fears which its title might 
inspire for it is b< th worse and better than this 
suggests 

On oni hand the work is far from being cum 
plete or systematic but the author f ircstalls com 
ment on this score by a candil account of his 
thoughts while choosuig a sub title fur this the 
tlurd of the four pre jeeted volumes of his manual 

As far as may be (be says) we desire to 
give an insight mto the physical prousscs tliat are 
operative m the control of weather Our purpose 
IS in fact to call the attention of the reader to the 
processes which can be recognired as physical in 
the hope that be will be su&cicntly mterested to 
seek for any additional guidance that ho may find 
necessary in the recognized treatises on the different 
parts of the subioct Ihi achievement of that 
purpose implies the selection of a number of sub 
jeots from the recognized text books on physios 
Our presentation may be incomplete anil disjointed 
and for that reason a suggestion was made to define 
the scope of the volume with the title Miscellanea 
physica but that was found to be more recondite 
than wise 

The title however does less than justice to the 
volume in that much of the book is delightful 
popular science using the adjective m a wholly 
complimentary and respectful sense Sur Napier 
18 probably capable of doing for meteorology what 
Sir James Jeans and Sir Arthur Eddington have 
done for astronomy — ^make it a subject of keen 
intelbgent interest to a considerable lay public not 
by a more recital of natural marvels but by an 
attractive and simphfied yet serious exposition of its 
progress and present problems This however is 
not his object m the manual His aim is rather to 
expound his subject m a wade discursive way 
pniuanly for the benefit of the meteorologist and 
physicist and though the book is not mathematioal 
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in character he does not shirk formulse and difiicult 
ideas But he reverts frequently to fundamental 
principles — too often lost sight of dunng attacks 
on oomplicatod problems — and often illuminates 
the mysteries of meteorology in a vivid and attract 
ive way In domg so he makes efloctivo use from 
time to time of quotations from groat writers of a 
past generation with whose works present day 
students may have little direct aoquamtance 
The book is divided into ten chapters The first 
three are only slightly connected with the remaining 
seven they are devoted to gravity waves in water 
and air sound waves and atmospheno optics 
They will bo among the most interesting to the lay 
reader because of the pleasant way m which they 
are treated to the serious worker however they 
may appear superficial omitting much that might 
and pirhape should be included m any general 
discussion of these topics Another chapter (ix ) 
which stands Blightl> apart fiom the rest of the 
b(X)k IS devoted to elictrieal energy in the atmo 
sphere this deals with atmosphenc electnoity and 
thunderstorms m an interesting way without 
attemptmg to roconede opposing views 
Here and thtro m these and other chapters the 
details are tnated rather too casually though 
usually with no serious ill result Iwo examples 
roust suffice on p 1U2 Mclx nnan s work on the 
green auroral line is cited m a quotation from an 
aiticle on the physus of the globe by another 
writer here a direct reference to or quotation 
from McLinnan himself would surely have been 
better Agam on p 74 in connexion with the 
blue of the sky the size of molecules n ceivcs men 
tion as follows Molcc ulos are much smaller than 
the particles which form clouds Accordmg to 
Rutherford and Geiger there are 272 x 10“ in a 
cubic centimetre Whetham suggests that there 
an not more than ten million m a row of the 
length of a millimetre The last sentence may 
leave the umnstructed reader with the impression 
that good authorities incline to think but at 
present only tentatively that the diameter of a 
molecule is not less than 10 * cm but the middle 
sentence which the physicist will recognise as 
referring to the number of molecules in a cubic 
centimetre of gas at normal temperature and pres 
sure (m which actually the molecules are rather 
widely separated from each other) may seem to 
mvoke the name of Rutherford m favour of a dia 
meter rather larger than 10 * cm 
A feature of the book is the considerable number 
of teohmoal terms and usages adopted m it, many 
of them of the autliors mtroduction E^fery 
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I science requnes its own techmeal terms andsymbok 
but one cannot alwav s sympathise with the author s 
complaint of unsuitability and redundance in those 
of phvsics on which he i>artl> bases the advocacy 
of new terms and umts Some of his own usages 
arouse criticism in particular that of U to denote 
absolute temperature (not onl> in the form 300° 
tt but also m formula) why should not meUoro 
logists adopt the now growin^ physical practice of 
wntuig K. to denote the Kelvin absolute scale 
]ust as C and 1 an used for the Centigrade 
and Fahrenheit scales '> 

The scientific importance of the book must be 
judged however mainly with reference to the six 
chapters that dial with the atmosphere as a heat 
engmo Their scope and natim may be indicated 
by quotation of the chapti r titles Radiation and 
its problems the euiitrollmg infiuenn of radia 
tioii air as worker thi liability if the environ 
ment side light on convexion and cloud con 
vexion in the giniral circulation (( h x ) It is 
iinpossiblo hire to discuss those ihapters in any 
di tail but the author may bt t ongratulated on his 
couragi m attempting an extraunl manly difficult 
task and on the degrti of success which ho has 
achieved in it Ihc development of heat engines 
for industrial purposes has occupied large numbers 
of able minds for several geneiations and despite 
all tho facilities for experiment and trial finality 
in this fit Id still lies far ahead The meteorologist 
IS confronted with an infimtely more difficult 
problem that of unravelhng the workings of the 
atmosphenc heat tiigmc Like tho engmeer he 
has been forced to invent measurmg instruments 
for tho input and output of energy the author has 
conferred a benefit m making a knowledge of this 
work and its results more readily available than 
would otherwise be the case He shows how 
meteorological circumstances themselvc s ulti 
mately controlled by the supply of solar radiation 
modify the effective input of this raduitive energy 
into the atmosphere by kiting it reach the ground 
m some places and on some days while m other 
oases it may be largely turned book into space by 
reflection from clouds without being able to exert 
much influence on tho atmosphere 
The greatest difficulties that arise m the meteoro 
logists quest are those encountered when the 
influence of radiation on meteorology is examined 
m conjunction with the secondary influenoes of the 
earth s spm the distribution of land water and 
ice with the associated water vapour and also the 
dust present in the air Sir Napier here mtroduoes 
ua to a succession of notes of mterrogation , the 
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one undeniable achievement in that part of the 
subject (dealing with the balance of radiation) 
18 apparently that within 2 per cent by suitable 
redistnbution the radiation which u gamed from 
the sun is lost agam to space withm the month 
In attempting to trace the energy m its trans 
formation m the atmosphere it la necessary to 
combine the theory of heat and heat engines with 
hydrodynamical theory in this volume how« ver 
the author confines himself to the assistance 
mctoorologv can expect from the theory of heat 
befon making an appeal (in volume 4) to 
those umversal providers the general equations of 
motion This may seem like presenting Romeo 
and Juliet with one of the two lovers loft out of 
the play but the author may justly reply that 
they are not together on the stage m every scene 
aiul ho has at any rate thrown valuable light on 
some of the heat processes in the atmosphere by his 
discussion of them from the entropy point of View 
using entropy temperature diagrams Opmionsmay 
differ as to the relative merits of different ways of 
regarding and representing a given set of facts but 
m the present state of meteorology it is good to 
have the phenomena exammed from many angles 
m the appboation and development of his own 
special views and methods Sir Napier here shows 
all his accustomed thoroughness 
In conclusion a tribute of admiration and respect 
may be paid to the devotion with which the author 
has followed his chosen plan of gathering together 
mto these volumes the knowledge gamed m his long 
and active sorvico to his science his readers wdl 
hope ere long to see the completion of this work 
by the pubhcation of the remaming volume 


Soil Genesis and Morphology 
The Qreat botl Groups of the World and their 
Devdopment By Prof Dr K D Qlinka 
Translated from the German by C F Marbut 
Pp IV +2315 (Ann Arbor Mich Edwards 
Bros London Thomas Murby and Co 1928 ) 
168 net 

T O paraphrase the words of Wurtz regarding 
chemistry Pedology is a Russian science 
it was founded by Dokutsohajeff of immortal 
memory Such a statement would receive a 
much more general assent than that of Wurtz 
because in no other soienoe is the influence of one 
country so marked the Russian names of some of 
the important soil groups have already become so 
an^cised that such a word as podsolised is 
widely used and understood 
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In recent years much of the Rnstuan work on 
soils has been made accessible to English speaking 
people by the issue by the Russian Academy of 
Sciences of a senes of bulletins m English whilst 
then Amencan colleagues have assisted m respect 
of the work of Gedroiz and Glinka A large selec 
tion of the papers of the former has been trans 
lated and issued pnvately in a senes of multi 
graphed bulletins dealing with soil chemistry and 
physics and in the volume under consideration 
Dr Marbut has done the same for Glmka This 
book deals with pure pedology — sod genesis and 
morphology — and is one of the first m English on 
the subject As stated in the preface to the 
original Glinka wrote it m (iirman m order to 
bnng Russian views on pedology before western 
readers It was published m 1914 and no sub 
sequent edition appears to have been published 
In 1917 Ramann published his small book on the 
same subject based largely on Russian work it 
was translated mto English by Dr ( L Whittles 
m 1928 and these two translations appear to 
constitute the entire pedological library in English 
Both belong to the pre War period 

The post War mterest of English speaking 
students m pedology has been greatly strengthened 
by the meetings of the International Society of 
boil bcionce maugurated m Rome m 1924 both 
Ramann and Glinka were present at the meeting 
and the respect and affection m which they were 
held by all nationahties was memorable Ramann 
then an old man died soon afterwards Glinka 
much younger took an active part m the Inter 
national Congress hold m Washington m the 
summer of 1927 and was to have presided over that 
bemg held m Russia this month His death in 
the November followuig the Amencan meeting 
was a great loss to soil science and to a large 
number of fnends m many countnes 
Dr Marbut has earned out his task of transla 
tion m a self effacing manner The onginal is 
faithfully followed and there is an absence of 
editorial footnotes or square bracketed insertions 
by which translators so often convey their own 
views He has however found it necessary to 
translate the title according to Amencan nomen 
olature Typen der Bodenbildung beooimng 
Great Soil Groups This is presumably due to 
an important difference m the meaning of soil 
type as used by Amencan and continental wnters 
the former use type as the smallest subdivision 
m soil classifioation and the latter as the largest 
This unfortunate look of uniformity has probably 
gone too far to correct (It may be mentoned 
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that Great Britain is apparently following Amenoa 
as regards the use of ‘ soil-type 

The publishers are evidently not optimistic as to 
sales, as the book is multigraphed and nut printed ; 
only one side of the paper is used, and this results 
in a somewhat bulky volume, notwithstanding that 
the second part (120 pages), dealing with the soil- 
zones of Russia, is omitted altogether. The same 
apphes to the 6.3 photographs and the soil map of 
Russia. It would have been well, perhaps, to 
mention these omissions in the translator's preface 
More important and somewhat inconvement is the 
absence of both table of eontoiits and index. 

As has been stated, the translation follows the 
original faithfully : its course is leisurely, space 
being found for a quotation nearly half a page long, 
from J. S Mill, on classiheation. 

The greater part of the book is devoted to 
ektodynamomorphtc soils, that is, those m which 
climatic and other external factors m soil formation 
predominate over internal ones such as geological 
composition Glinka accepts moisture conditions 
as the dominant fact<ir in classidcation, and dis- 
tinguishes six classes the moisture contents of 
which are optimum, average, moderate, insuffi- 
cient, excessive, and temporarily excessive, respect- 
ively, JSndodynamomorphic soils arc those in 
which external factors have not yet exerted their 
full influence and which are therefore immature • 
they arc dealt with only briefly 

The profiles are described with a wealth of 
morphological detail and arc supported by a mass 
of analytical data almost bewildering in their pro- 
fusion. It is to be hoped that future authors will 
give more guidance m interpreting such data, and 
will perhaps effect considerable economics in space 
For example, it does not seem necessary to re- 
calculate a long table of flgures to show the results 
of analysis on an ignited basis as well as on the 
original soil, especially as no conclusions are drawn 
from them The reviewer also hopes that the time 
is coming when the analysis of complete (unfrac- 
tionated) soils will be a rare event. A soil can be 
separated into parts havmg various functions, and 
it is the analysis of the separated parts which alone 
can throw light on the relation of composition to 
properties and mode of formation. The analysis 
of a whole soil seems analogous to passing the whole 
body of an animal through a mincing machine and 
analysing the resulting mixture of bone, fluids, and 
soft parts, a procedure which would effectually 
conceal the facts of physiological chemistry. 

The book will undoubtedly further the object of 
the translator in making the pioneer work of Glinka | 
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and the Russian school more widely known. It is 
to bo hoped that it will also bring home to our 
own pedologists the lack of an original treatise in 
English on the subject, and so stimulate the pro- 
duction of a modern account of the soils of the 
British Empire. 

Campbell Swinton’s Reminiscences. 

Autobiographical and other Writings. By Alan A. 
Campbell Swinton. Pp. ix + 181 -f 18 plates. 
(London, New York and Toronto . Ijongmans, 
Green and Co , Ltd , 19.30) 10s 6rf. net 

I N the preface to “ Rob Roy " Sir Walter Scott 
remarks that no introduction can be more 
appropriate than an account of the singular char- 
I acter whose name is given on the title-page, who 
owed his fame m great measure to his residing on 
the very verge of the Highlands, and who possessed 
the advantage of descent from a clan famous for 
their misfortunes, and for the indomitable spirit 
with which they mnintainetl themselves Equally 
appropriate as an introduction to an enchanting 
stoiy- — though this time of men and things that 
have influenced the ailvance, during the last half- 
centiir^', of physics and engineering - is the auto- 
biography of ( 'ampbell Sw inton His kindly hand, 
that had just completed the writing of this book, 
has vanished , his friendly voice is still, yet his 
name will lie perpetuated, not as he hoperl in the 
legend of his descent, but m the useful jiart he took 
in the bowler struggle of natural science and its 
applications Readers of this attractive volume of 
reminiscences may not all be acquainted with the 
fact that the author’s thoughts were ever oscillat- 
ing between the memory of his family's antiquity 
and the most recent activity in optics, telephony, 
turbmes, or public affairs that required comment 
from him. His progonitors ranged through about 
eight centuries, from Hemulf son of Odaid, son of 
Lmlf. His happiest moments were when somebody 
could be beguiled into hinting that to refer too often 
to personal ancestry is to be a bore , for then he 
would laugh heartily, and cite the dictum of Silvanus 
Thompson, that all the ^lite of the intellectual 
world are bores, including ourselves. 

Campbell Swinton was bom in Edinburgh in 
1863. He was educated there and m France, until 
eighteen years of age, when he came to England. 
Hi 8 impressions of schoolboy life in a Scottish 
educational establishment remained to the end 
clear, penetrating, and embittered. He states in 
this volume that he “ always loathed games, from 
earliest childhood ”, and he looked back with horror 
cl 
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upon the three years at a school u here all spare tune 
had to be given to compulsory games Being the 
kind of boy he was his school may have been an 
unfortunate choice on the part of his parents In 
the next phase of his rareer however they made 
full amends by apprenticing him m 1882 to Sir 
William Armstrong for this gave to his activities 
full scope I pon mu hamcal and electrical devices 
photography and the last word concerning the last 
miracle m natural phtnoracna he was ever intent 
but as he apphed himself to mathematics with as 
little Mat as he did to games his movements were 
m some duvctions restnctetl Nevertheless as he 
possessed shrewd native knowledge of quantities 
his judgmc nt on broad issues won usually sound 
Ihosc who knew Campbell Swinton b<st were 
aware that although he sought information in dis 
ooursts at the Royal Society the Royal Institution 
and the Royal bociety of Arts about material 
things his mind was set as much upon determining 
who B who as upon what s what Circumstances 
and hiB propensities as well as his dt scent brought 
him into the company of people of distmetion and 
some of eminence One consequence was that he 
acoumulatod anecdotes and photographs many of 
which illustrate if thoj do not adorn this tale His 
wale aiul mtimato knowlodgi of the facts of pro 
gresB particularly of those relating to olectneal 
science render his contributions to history here and 
there, very precious For example what he did in 
tnbute to the work of David Hughes and what he 
now has wntteii conceinmg f nham Bell Swin 
R W Wood Lane Fox and Creed shows with 
what perception and equity ho could hold the 
balance Coneeming his own conlnbutions he is 
mcxlest and amusing with the n suit that the auto 
biography is a fatting reminder of one who did much 
for his time and did it pleasantly 

Photo-electric Cells 

Photo electnc CdU Ihetr Properties L se and 
Appheatuma By Norman Robert Campbell and 
Dorothy Ritchie Pp vu + 209 (London Sir 
Isaac Pitman and Sons Ltd 1029 ) 15« net 

W ITH the remarkable growth in the applioa 
tion of the photo electnc cell to almost all 
branches of mdustry the need for a book dealing 
specially and fully with it has become inoreasingly 
acute This want is now well failed by the publioa 
tion of the volume under review It is a striking 
fact that while the immense hterature dealing with 
the selemum cell is concerned mainly with its use 
the yet larger hterature on the photo electnc efiFect 
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18 concerned almost entirely with theoretical con 
siderations As the authors state m their preface, 
the aim of them book is to redress the balance 
The subject matter falls naturally mto three 
parts which deal respectively with the theory and 
properties of photo electnc cells their use and their 
application to vanous special problems 
In the first part the authors have largely avoided 
the error of introducing too much theoiy— a fault 
which sometimes occurs in books which are essenti 
ally practical We say fault because it seems to 
us that tho nght plaio for general theoretical con 
siderations is in a theoretical tt xt book and that 
in a practical book on photo electnc colls only such 
gi ncral theory of the photo electnc cffi ct as is 
essential to ensure the rational and most efiicient 
use of tho «ll should be introduced In the 
reasonable amount of theory given m Part I 
there are few cnticisms that we would make 
perhaps the most senous one is thit the authors 
statement that the photo electrons are the free 
electrons of tho metal (p 12) is not one which is 
generally accepted Part 1 is crammed with useful 
information (Chapters v and > i deahng with the 
electnc discharge and voltage current character 
istics are mtenscly interesting and need only to 
be read to be appreciated by those who use photo 
electnc cells Tho last chapter m Part 1 is on the 
choice of a photo electric cell and hen. the authors 
known preference for the vacuum rather than tlie 
gas failed type is emphasised perhaps too strongly 
1 or though they admit that gas failed cells are the 
only kind worthy of consideration for many im 
poitant purposes they say that they need skilful 
handhng and are never wholly trustworthy — a 
statement which seems rather exaggerated 

Anjone who intends to use photo electnc cells 
for the first time cannot possibly do better than 
read Part 2 of this book where after dealmg with 
some general pnnciples of their use electrostatic 
and valve amphfaeation circuits are discussed The 
latter are specially mteresting although even 
already they do not represent the latest ideas as 
Dr Campbell showed at the recent joint meeting 
of the Physical and Optical Societies when photo 
electnc cells were the subject under discussion 
In tho third section deahng with the applications 
of photo electnc colls there are four chapters on 
the measurement of lummous flux illumination, 
oolour and light absorption 
There are extremely few misprmts and such small 
mistakes in an extremely valuable book can easily 
be rectified in a second ^tion which we hope and 
expect will soon be necessary F C T 
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Our Bookshelf. 

A Qerman-English TechniraJ and SetetUtfc Diction- 
ary By A. Webel Pp. xii+887 (London- 
George Routledgo and Sons, Ltd., 1930 ) 30 a net. 
Thbrs is every reason to suppose that this diction- 
ary will quickly assume and long retain a place on 
the most easily accessible shelves of both private 
and public libraries Thu translation of teclinieal 
German is a task which falls frequently to the 
lot of scientific jn-oplo , most of the members of 
the scientific professions probably have ivhat is 
euphemistically called a ‘ rt-ading knowledge ’ of 
the language (if they have not they would be v 
to repair the omission), but probably comparatively 
few are in possession of an exhaustive and intimate 
acquaintance with the less common «ords and 
niceties of expression appropriate to their subject 
To most people a good dictionary is frequently a 
necessity in ascertaining the exact meaning of 
techiiical expressions, anil most people require* that 
the dictionary shall not only serve their subject, 
but also be up-to-date It is sometimes alleged that 
the English equivalents of German technical terms 
arc easily guiniscil , this is no doubt sometimes true, 
but more often a delusion and a snare, and in any 
event scientific people have little use for guesswork 
Mr. Webel has provided us with a sulistantial Imok 
of reference, and ho has striven to clarify the 
alternative technical meanings by indicating the 
branchi's in which they are used and sometimes 
by including formula}, properties, or systematn 
nomenclature. The publishers, too, ha' 
it that the type 
veiuent m use. 

The true test of a dictionary is, of course, service, 
and a reviewer can scarcely report critically on 
x-rformance until he has used the book constantly 
or a long period The vocabulary w, however, 
obviously fairly exhaustive as rcganls chemistry, 
mineralogy, and botany, and substantially adequate 
as regards general wonls anil terms in allunl anil 
applied sciences. Random tests with a few dojscn 
terms oncounten*d in chemistry and chemical 
technology were highly satisfactory, except iierhaps 
in one or two cases m the field common to chemistry 
and medicine. There are sixteen pages of abbrevia- 
tions, and 143 pages of botanical names with their 
English and German equivalents Every word has 
been provided with a five-figure code number. The 
author’s friends were indeeil well advised in jier- 
Huading him to publish what was originally intended 
to be a private work of reference A A. E 

The Bridle of Pegasus ; Studies in Mag\c, Mythology, 
and Folklore. By Warren R. Dawson 
XV -1-203. (London: Methuen and Co., Ltd., 
1930.) 7s.6d.net. 

In this volume Mr. Dawson has gathered to- 
gether a number of essays on various subjects of 
cognate interest Each deals with some manifesta- 
tion of the magical idea in antiquity, usually in 
Egypt, which is then followed up in its historical 
setting to modem times. As will be anticipated by 
those who have followed Mr. Dawson’s pretious 
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work, his subjects arc for tho most part connectod 
more or less immediately with mi^icine and its 
practice. Thus one chapter deals with the use of 
tho mummy as a drug — an interesting example 
of the worlung of the mind m transferring the 
supposed attributes of one substance to another 
under the influence of a magical concept. Another 
deals with tho use of birthwort as an example of the 
progress of medical botany in twenty-three cen- 
turies 

Tho first two chapters are ingeniously suggestive. 
In the first tho author deals with tho rite of Amphi- 
dromia in Ancient Greece, in which tho father on a 
certam day after a birth ran aroimd the hearth 
with tho child in his arms This custom he brings 
into relation with the modern belief in the fairy 
changelmg, and suggests that it was a test of tho 
genuineness of the child May it not have been 
something more, and iloes this explanation givo full 
weight to the significance of tho hearth t May it 
not have been both a test and a ceremony in the 
nature of bestowing the ‘ freedom ’ of tho family on 
the new member The second chapter suggests 
that tho Harpies of Greek legend may have been 
a distorted memory of the great fniit-eating bats 
of India — an ingenious exjilanation of a curious 
example of tho monstrous in Greek lore 

In dealing with nose-rubbing and salutations, 
Egyptian ritual practice is suggested as the origin 
of the kiss. Tho physiological explanation is set 
aside , but surely the author here ignon-s certain 
obvious facts TUven in smelling, to which the 
Egyptian philological evidence points as the 
^ nal form of the salutation, then* is a fuuda 
mental soxual and phy'siologieal element, which is 
strengtheneil in the transfer of tho salute fmm the 
nose to tho mouth Both smelling and licking are 
so obviously gratifieatory m tho animal world that 
it is difficult to believe that in man the gratification 
-and there can be no question as to tho fact — is 
derivative as a soeondary character from a cere- 
monial practice. 

The Terminology of Physical Science By Dr Duane 
Roller. Pp 115. (Norman, Okla . University 
of Uklalioma Press, 1929.) 1 dollar. 

Tins little book, not much mon- than a pamphlet, 
is praiseworthy as an attempt to fill a gap in- 
eroasingly folt as scienco teaching extends It 
discusses the meaning of a number of terms found 
troubk-somo to tho students of tho physics depart- 
ment of the University of Oklahoma The author 
also aims at simplifying innovations which have 
not yet gained general usage. Force, gravitation 
constant, radiation are examples of terms thus 
disoussed, at greatest length. There are throe 
shorter chapters on pronunciation, suffixes and 
prefixes, and the names of the elements— all quite 
elementary, but none the worse for that. 

The book and its obvious utility remind one of 
tho problem which is already serious in all countries 
where modem science is being taught to persons of 
another language and culture, for example, India, 
China, I^gypt and other Aiabio-speaking lands. 
Are such people to try to find equivalents in their 
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own Rppet h for Western terms or are they to adopt 
the ongmal words of the founders and thus 
ultimately oroate a common fund of soientifio 
temunology * There surtly can be no two answers 
to this question hivery consideration of clearness 
of filiation to the original conception of the com 
mumty of men of science all over the •world pomts 
to the latter foursc Dr Rollers work should 
bo an encouragement to those engaged m such 
classes to do something of the same kind His 
IS purely physical no doubt m other branches 
other people elsewhere have tned the same thing 
There was once a useful impular book by Stormonth 
on sciontihc terms Is there a more recent work 
on similar lines > b b M 

X raya By Dr B I Worsnop (Methuen s Mono 
graphs on Physu al Subjects ) Pp ix » iOl 
(Ijondon Methuen and ( o Ltd IW ) 
2« 6d nit 

It is appropriate that one of the early volumes of 
Methuen s Monographs on Ph> sical Subjects should 
deal with X rays which ha\e proved so powerful 
a tool of modem physu s m the elucidation of the 
fine structim of atoms snd of the solid state 
Whilst Dr Worsnop s btuik gives a good general 
survey of the subject it lacks the almost faddy 
attention to d< tail that one expects from an editor 
1 or 1 xamjik in the excellent bibliography of books 
only one date is given and in the text a reference 
appears as merely Phywal Hettew 1923 The 
essential features of X ray tubes could have been 
as well illustrated with the morlem as with the 
old fashioned seslenl type s (h igs 1 and 2) in which 
the large sphe ncal bulb prevents a close approach 
of out end of the collimating system to the focal 
region Shearer and Ime focus tubes are not 
mentioned 

Although a later volume in the senes is devoted 
speoiflcally to X ray crystallography the use of 
crystals as gratings for the study of X rays is of 
such importance as to necessitate a bnef account 
of some crystallonaphic details These are not 
all explained so clearly as is desirable in a book 
intended for students hor example a highlv 
R^mctncal arrangement of spots such as that 
shown m hig 7 is nut an essenti^ feature of a Ijaue 
photograph smee it is obtained only in very special 
circumstances The section on crystal structure 
pp 24 28 should be rewritten with a clearer dis 
tmction between general results and those apphe 
able only to orthogonal crystals The hnal chapter 
wisely deals with the recent successful expenments 
on reflection refrat tion and ruled grating diffrac 
tion m which the early attempts were failures 

Mtcroscoptc Pharmacognosy By Prof William. 
Mansheld Pp x + 211 (New York John 
Wiley and Sons Inc London Chapman and 
HaU Ltd 1929 ) 15« net 
This work contains detailed descriptions of t2ie 
minute structure of nearly a hundred of the more 
important vegetable drugs The text consists of 
doBonptions of the different tissues of the plants 
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dealt with the species beuig described under both 
botamcal and pharmaceutical names The species 
are divided mto one of several mam categories 
accordmg to the part of the plant used — ^whether 
leaf stem root or bark etc An important feature 
of the book is the clear full page drawings of the 
anatomical structure of each plant desenbra which 
show the more important diagnostic characters 
As some of the plants dealt with are not official 
drugs according to the U S Pharmacopoeia theur 
mclusion in the work might be objected to on the 
ground that their exclusion would have made room 
for other more important drugs However as the 
space occupied by them is small and is devoted to 
such everyday substances as insect powder (Chrya 
anthem imttneranctfoltum) hnn hound (Marrubtum 
f ulgare) etc their inclusion is not a senous matter 
Ihc woik IB a useful addition to the htcrature of 
medicinal botany and will serve as an authoritative 
text in microscopic pharmacognosy for students of 
pharmacy and as a reference book for pharmacists 
and drug analysts 

Oort (ran der Rvf der afnlcariMchen Wtldnis 
Von Hugo Adolf Bcmatzik Pp vns 144 + SO 
Fafeln (Witn L W Seidel iind Sohn 1990 ) 
10s 

In this volume the author describes a journey 
thiough the Sudan in which ho attamed the ambi 
tion which had held him since his boyhood — a 
hunting and fishing expedition in Africa His 
visit to the Sudanese tribes — Shilluk Nuer and 
Dinka — inspired him with an enthusiasm for the 
black man of the Sudan equal to his interest in its 
wild life He describes their tribal life their daily 
routine their dances and their festivals and feasts 
as he saw them in something more than an impres 
sioiust spirit While the bwk has no small ment 
as a description of the country anl its people its 
s{ic>cial attraction lies in its illustrations These 
180 in number in their happy choice of subject 
and in then technical excellence form a collection 
which 18 probably umque in any x>nntod book on 
the Sudan 

hxptnmtTUal Physics a laboratory Manual By 
Prof A E Caswell Pp ix + 181 (New York 
The Macmillan Cxi 1928 ) 6s 
Although it w usual for every teaching laboratory 
to hax e its own scheme of practical work desenp 
tion of a course adopted elsewhere will often suggest 
useful changes cither in general procedure or in the 
details of certain expenments Prof Caswell s book 
offers several such hmts notably for expenments 
m mechames impulse and momentum and the 
general properties of machines are studied by two 
neat devices involving flowing water the extension 
of a wire is measured by an optical lever method 
and the density of air found from the mass of an 
old incandescent lamp before and after it has been 
cracked open Two gocxl calorimetric expenments 
are also clesonbed with ordinary gas burners and 
an electrolytic method given for mapping flekls of 
force 
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Letters to the Editor 

[The Editor does not hold hvmeelf retponeMt for 
opinions expressed by hts correspondents Neither 
can he undertake to return nor to corrtspond uttfc 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Mlcrophotometiic Analysis of Movietone Sound 
Records 

Ir otfuired to mo while attending ttnta of a now 
tnudiheationof afugalatmatBuffaloonOcl 22 1020 
that UMO could be made of the Movietone latnera 
to obtain valuable information aa to the natuio of tho 
hignaltt and at the same tune pioMile a peiinanent 
Kcord foi d( tailed atiidy A good instiumint is 
neatly aa senaitite aa the human tar and tvoi} thing 
])eitaining to the recordeil Miiiiid la legiateieil 

Some yeais ago I deaigned but have not vet actually 
lonstructod a aound imit of vaiiable pitch tho 
einisHion of which may be rooonled It la baseil on 
the t unable diaphragm < f vaiiable fieipiency deHCiibcd 


111 the Toumal of scientiftc Instruments ‘ Iht fonnula 
by means of which emission may lie calculated can 
be found m a ahoit aiticle by mo on tho charaett iistic s 
of telephone receiveis • 

Mitti auch a sound standard at a known distance 
from the movietone mu lophone a lecord of pitch and 
■"♦“nsity of pure notes coveting a wide lange of ft" 
<tuencies ancl intensities may be recorded on the him 
immediately before and aftei the signal to be studied 
By passing tho film through a Mohl mieiophoto 
meter, as is done in the analysis of complex optical 
s|iectra a reconl capable of intorprotation in tf rms of 
intensity quality and froipieno may be obtainoit 
Fig 1 IS a leproduction of a movietone film of cm 
oich^ra and the mu niphotometnc record of the 
music reooided 1 cun indebted to the couitesy of 
Dr G O Langstroth, of McGill I niversity, for his 
skill in making the above Mohl lecoid 

s that a more detailed study of thie 
methoii of soimd analysis cuid measurement is woitliy 
of fuithor study, not only in its application to the 
study of complex musical sounds, but also in the stud} 
of noise so charactenstio of our rapidly developing 
mechanical civilisation i, y Kinu 

Macdonald Physios Building, 

McGill University, May 31 


Formation of Streamers In Sedimentation 

Db L L MABSHALnliasiecentlydescribedamethod 
(Proc Roy Soc A 126 pp 427 439 1930) by which 

he claims that the size distiibutioii of particles m a 
weak sus]xnHion of iluy or similar material with 
particles of 2m 20mm diameter can be ac c iirately 
deteimiiied A high s]>eed laboratory ccntiifuge is 
used each tube being nearly filled with a solution of 
cane sugar or uroa and a small (juantity of the aijueoiiM 
siisjNinsum (which has a lowci density) is caiefully 
tmured on the toji A dotormiiiation of the weight 
of Mulimeiit collected on the bottom of tho tube in a 
moasunyl time is used by Maisliall to dot ei mine the 
weight of the particles which oxcoed a ccitain si/e. 
It being assumed that all the pai tides htait from tho 
top of tho column at approximately the same time and 
settle through the solution in accordance w ith btokes s 
1 aw In disc iissiiig the method the author remarks 

It has not been tnund jiossihlo so tar to apply these 
prim iples with any act uiacy to the cose of sodimenta 
tion muter giavity Owing to slight variations 

m tcmiierature oi concentintion tho upi 
down streameis 
into the heavic r 
In advooatinu tl 
high Sliced it iliifiige he says 
llic boiindan between tin two 
liquids tutiially lucumus moio 
shaijily defined as iciitiifiigirig 
I Is and even if stioamcr 
t ion has begun the liquid 
of low ilonsity moves ia[>idl} 
back into (lace undei its 
action 

Me have lejieatod tho o\)>oii 
menu under giavity and ion 
elude that the explanation of 
streamer funnatiou is as fol 

As tho siigai solid ion is densei 
tlian tho suspension the system 
IS initially stable Thi^i stability 
IS only transitory huwevei as 
under the action of gravity the 
(lailicltw pass fiom tho sus|)o.. 
Bion through the interfaco and enter the sugar solution 
tho uppermost layer of which being now laden with 
paiticles has a greater density than tho rest It con 
scipiently breaks up and stroams down through the 
clear solution As long as the dense layer is refoimed 
by the entrance of more imrtieles into the sugar solution 
"" 'ong does stroamiiig eontmuo with the result tha*^ 
nany of the clay jiarticles reach tho bottom of tho 
'easel very much sooner than if they had settled 
ndividiialfy through a stationary solution m utconl 
uice with btokos s luiw 

Marstiall s statement that streamers do not form 
during centrifuging is preaumably baaed on the belief 
that the streamers have a louer ifensity than the solu 
tion, which IB clearly implied in the ((iiot 
above Ihero api^rs to be no justification for this 
' elief and it is diincult to why liquid Ughter than 
should move rapidly dr 

tionar firfd If however, d be admitted that this 
streanung liquid is sugar solution containing particles 
and IS therefore denser than the clear solution it is 
very singular if it really movoe rapidly book on 
centrifuging 

Naturally the argumonta based on observed be 
haviour in a normal gravitation held cannot safely be 
transferred unaltered to the condition m the centn 
fugal field used m Marshall s method A matlie 
matical examination of the fate of the streamers ’ 
in the latter ease presents great difficultiecf, but an 



Jfo 3168, VoL 126] 


94 


NATURE [July 19, 1930 


experimental exammation u no doubt feamble It m 
to be hoped that Dr Memhall will be able to show that 
hiH ingenious method is not sonousljr affected by the 
point to which we have directed attention 

B A K&en 
K R bcuoiri>ii> 
Rothamsted h xi>enmental Station, 

Har^ndon 


My belief that streamer formation does not occur 
to any appreciable extent undoi the uifluence of tlie 
high speM centrifuge is based on the following 
observations 

1 Since publishuig the papei to which Dr Koen 
and Dr St hoheld refor I have adapted the centrifuge 
to the determination of the fraction ip. l/i by rodut ing 
its speed Ihis determination t an be c ht eked by the 
pipette method and a gocxl agroomont between the 
two has been found Since streamer formation 
would afftst this fraction more than any other, the 
experimental evidence would appeal to be against its 
playing an appreciable part 

2 If a clay is centnfuged fur so ahuit a tune that 
the largest partiolee pieseiit can only traverse half the 
lowei licpiiil then a satisfoc tory boimdary is found in 
anproximatoly the calculated position, the lowc r half 
oi the liquid remaining clear 

Hie aliovo facts would n]>i)car to provide sufficient 
evidencro that the centiifuge rnethcxl is not affected 
by streamers Tho cpiostion ns to the true explana 
tion of streamer formation under gravity is one on 
whu h I am not prepared to undertake a long invostiga 
lion It shoulci be noted that the movement of the 
streamers * downwards under gravity docs not exclude 
the operation of factors other than those considered 
by Keen and Schofield and that it is still not certam 
that the sti earners are of greater density than the 
liquid in which they move 

( I Marsrai j 

Dept of Agriculture 
University, Leeds 


The Feeding of Ammocoetes 
In acxiouiits of the C yc lostomata it is geneially 
said that the Ammocates larva of the lamproy fecxls 
by moans of a c uncut of sator caused by the action 
of its nharyngoal cilia and that food particles on 
tangled m mucus are earned back to the gullet in the 
same way as m Amphioxua or in an Ascidiaii (cf 
Rncycl Butt , 14th od ait Cyc lostomata) 

1 he jiroeonoo of a mucus secreting gland m the floor 
of the pharynx and of a cihated tract leading forsanl 
from tho oiionmg of this gland by way of lateral 
tracts— to a dors^ ciliated ridge are arrangements so 
similar to those found in Amphioxug that it is natural 
to assume that they serve the same puiqiose and in 
the same way m both animals When we add that 
Ammoccetea juwses tho whole of its life, until metn 
tnorphosis buried m sand or mud, and that it has in its 
buccal hood a velum ’ and a straining apparatus in 
the foim of tentacles, the resemblimcc seems almost 
complete 

During the last two years I have had access to a 
fairly abiuidant supply of larval lampreys, and my 
ohsenration of the livmg animals — confirm^ by the 
exammation of serial sections — mokes it clear that 
their similaiity to Amphtorua is deceptive 

Ihe gill bars of the larval lamproy bear no cilia 
that poiild cause a current of water through the 
pharynx Indeed a very cursory examination of a 
Iivmg animal, as it lies at rest, shows that the whole 
pharynx is m constant motion and acts as a mus 
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cular pump Young larv* (lorn to 2 cm long) are 
transparent, and m them the action of the velum can 
be well observed under tho mierosoope The two 
velar folds execute a constant rhythxmeal movement, 
backwards and forwards, tho right and left folds 
beating synchronously The backward moticm of one 
of these folds, seen from above or below, may be 
likened to the graspmg or snatchmg action of a 
hand in which tho thumb is held parallel with the 
hngers When a small larva wimmorseil in a suspension 
of Indian ink and the pumping action of tho pharynx 
tem|x>ranly ceases, it is soon that the velar move 
monts alone tan mamtam a current of water through 
tho pliaryiix 

I believe however, that these movements have a 
second function Iho ciliated tracts which sweep 
round tho sides of the pharynx to moot in tho median 



dorsal iidge, take the form of grooves, each situated 
on the crest of a salient iidge I have been able to 
demonstrate a ciliaiy cuiront in those grooves, passing 
forwards and upwards carrying mucus fiom tho 
ventral gland Now the {XMition and aspect of the 
lateial grooves plcu:e thorn in the trajectory of the 
cxlgcs of tho velai folds when these folds execute their 
grasping movement and m tins way I believe the 
mucus IS dislodged to pass backward m strands in 
the respiratory current 

What can tie directly observed in the living animal, 
fed on Indian ink is the formation of a single cord of 
blackened mucus passing down the middle of the 
pharynx to the gullet, the cilia of which haul it in 
rapicily, and pass it on to the stomach ’ The front 
end of the blackened cord is frayed out into a hollow 
cone of strands whicli m sections cwi be traced to the 
cihatod grooves Ihus the whole of the respiratory 
water with its suspended food particles must pass 
through a c onical net of mucus strands before reaching 
the gill clefts 

How stiands of mucus, issiimg from the eirourn 
pharyngeal grooves, become united mto a single cord 
IB not plam The dorsal ciliated tract may initiate 
this, or a rotatory movement of the OLSophageal oiha 
may twist the originally discrete strands tocher — 
but, so far, observation does not support either of 
theM possibilities What is oertam is that the muous 
cord, once established, lies quite free m the pharynx. 
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and doM not move imder the mfluenoe of dorsal oilia i 
as m Amphuaua In lar^ animals, which are not 
transparent, 1 have found it hitherto impossible to 
determme whether the feeding process is the same | 
The study of such animals killed while feeding on 
ink IS unsatisfactory, and I 
propose to apply to thorn 
the method of radiography 
dunng an opaque meal 
One other ^mt mav bo 
mentioned Though I have 
tiled many times and al 
ways in vain, to verify the 
existence of the neat Ii 
shaped burrow, open at 
both ends, m which Am 
muca tea is supposed to hvo. 
It IS true that the animal a 
track in the sand or mud 
does persist for some dis 
tanco 08 a tube the walls of 
will! h do not easily oollapso 
Ammocu tes appears to pro 
duoe (onsiderably more 
mucus m its pharyngeal 
gland than is us^ in feeil 
ing Some of this muons 
issues from the gills and in 
animats left in a glass dish 
without sand temls aftei a 
iio 2— HnnzuuUi urUon if time to become an encum 
the anterior i-n I ( Ainmooetee brancc In mote natuial 

surtoundings it is removed 
by the fnction of the sand the particles of which are 
at the same time cemented together lo this rather 

than to a secretion from the skin — 1 attribute the 
formation of the burrow 

My lira wing (Fig 2) shows a honzontal section 
through a young larva, and the letters V, O, and 6 
mdioate, respectively, the velum, the i iliated groove, 
and the lord of mucus H Cr Nfwth 

FacultiJ do MMeciiie, 

Brussels May 18 


Phagocytosis of Internal Insect Parasites 
Dr W R Thompson, m Nature of Apiil 12 pro 
sents convincing arguments to tho effect that living 
parasitic eggs and larvai do not form centres of 
attraction for tho phagocytes of their insect hosts 
While this IB doubtless true in tho majority of cases. 
It would not appear to be an invaiiable rule 
A few years ago I made a somewhat intensive study 
mlo the bionomics of a number of Uymenopteraus and 
Dipterous iMrasites of Noctuid larvae (Bulletin 26, 
Dommion of Canada, Department of Agnculture 1923) 
Among these were a number of species of the Tachimd 
gentui Oonta which lay minute eggs on vegetation 
When swallowed by a Nootuid larva the e^ hatch 
and the liberated larvae ultimately pass through the 
wall of the mesenteron into the body cavity Heie 
they invanably succumb, enclosed wit^ dense phago 
cytic cysts, unless they can lapidly travel to, and enter, 
the supra oesophageal ganglion of the host No feed 
mg occurs untU the ganghon has been entered 

I have dissected hundreds of unfed larvas from the 
body cavity of their hosts They were invariably 
surrounded by phagocytic qjrsts Mwy of these larvae 
were alive and moving witmn the cysts at the tune of 
dissection The latter were occasionally mors than 
three tunes the diameter of the contained piurasitee 
This would mdioate that the foregathering of the 
phagocytes had oommenoed at least two days eeulier 
Whether the surrounding phogoeytes actually* killed 
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the enclosed larvae 1 am not able to state with oor 
tainty In so far as could be judged, encysted lauvie 
died within about four days aJfter entering the body 
cavity That death was not duo to starvation is 
mdicated by the fact that other larva, have been found, 
in an unfed condition still attiwhed to the inner well 
of tho mesintoicin tbiily days after the eggs liad been 
swallowed Iho subscipient life of the larvae that 
teach the supra cesophagoal ganglion would indicate 
that they are well able to hvo a free life in the body 
cavity without succumbing to asphyxiation It would 
thus apiiear that the lapid death of these small laivie 
18 duo, in some manner to then enclosure m a pliago 
oytio cyst It certainly pn-sents an impassible banter 
i^inst thiir all essential tup to tho supra u sophageal 
ganghon 

The inoie successful laivit liavel rapidly to tho 
ganglion and reniam hero for a few days Dunng this 
penod, for the first time a little alimentation is found 
m their stomachs fhey now le enter tho bofly cavity, 
where foi many days, they rt riiain unattached to any 
host tissue and am siinply floating m tho blooil Foi 
as long as they remain nealthy they ate ontiioly dis 
legarcM by the phagocytes 

Provided they are in a suitable host, those laiva. 
rarely siiciumb from any taiise other than that of 
thill destruction by fellow paraMtis Wlienever sufior 
paiasitism occurs one larva always attacks and 
destroys all nvals AiUi thur diath it was observed 
that phagocytic attiaition to thoir dead bodies was 
less pronuiuu ed than it was to living, though unfed, 
larvsa that had not gaineil access to the siipia oeso 
phageal ganglion 

Expenments wore condm toil also with tho Bra 
comd, MfUorue tulgane titss kmiales of this 
Hymenopleion wore induced to oviposit m Noctuid 
la^sa that were m varying stages of matuiity 

In the case of the moie immature hosts the eggs 
hati hell and liberatoil lai veo which wore not molesteil* 
by phagix*ytes excejit in the event of their death 
When however Meteorue was mdiiied to oviposit in 
host larviB that wore already contracting in propara 
tion for pupation, it was found that, sftei three days 
tho eggs hod incioaseil in sire as do all living eggs when 
introduced into the body cavity of a suitaUe host, but 
that th^ were all surioiindeil by dense phaguoytio 
cysts Ihe embryos m these eggs were all dead when 
wo made oui dissections In this case it is, therefore, 
jiossible that they had alioady succumbed bufoie the 
phagocytes wore attracted to tho eggs, even though 
the enlargement of tho latter indicates that they were 
viable after they had entered the liody cavity of tho 
hosts 

E H blRICKlAND 

UmveiBity of Albeita, 

Edmonton Canoda, 

May 20 


Mortality amongst Plants and its Bearing on 
Natural Selection 

In his letter to Nature, Juno 28, Dr R A Fisher 
asserts that there is a concealed fallacy lu my state 
ment that the mortahty and then fore the opwation 
of natural selection is almost entirely oonhned to tho 
juvenile stages of development But the reasons 
that he gives for this assertion would wpear to involve 
a failure to distinguish betwem the efieot of mortality 
on tho number of oifspnng and its effect as a selective 
agent 

If I understand Dr Fishers contention ongbt it 
would be true only if the survivors at the later stage 
of development were an unselected sample of all the 
heritable vanants present m the original progeny and 
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in the same jirojKirtions Every soedlmg, for aught 
we have any nght to assume to the contrary, is 
liotentially capable under favourable conditions of 
attaining maturity and leaving progeny But if 95 
]>er cent of a species perish in the juvenile state the 
probability of an heritable variant surviving to leave 
uffMtinng w only appreciable if the variation be assoi i 
ated with some feature of survival value m the seedling 
stage or has itself survival value at tins phase of 
development 

Actually, so far os my observations on monocarpio 
species aro concerned, and it was these I rhiefly dealt 
with in my letter, mortality may bo conhned entirely 
to the juvenile state, or where ileath occurreil at latw 
stages there was considerable doubt us to its seloctivo 
character lhat the same may be true of polyoarpie 
types IS suggested by the extreme ranty or total 
abmiice m Nature of iiidividunls of mterm^iate ages 
of arboreal species which have died from natural 
causes, although dead individuals in the seedling and 
senile phases are sufficiently familiai In the mono 
carjuc species at least there is the jHmsibility that the 
question of the lolative importance of any selective 
mortality at diffeieiit stages of devolujimeiit does not 
arise although as Dr Jishc r rightly emiihHsisos,mor 
tality in the later stages will more piofoundlv affect 
the number of jnogony jircMiuced than uii equivalent 
mortality in the earlier 

Prof MacBride in Ins interesting letter in Natcki 
of June 28 justly lays stress on the complexity of the 
factors involved in the suiMval of the early stages of 
develo|>roent May I mention one case in illustration 
of Prof MacBndos voiy pertinent leniork regarding 
the causes of sui vival, that doubtless in every particii 
lar case a sjiec lal investigation would be requiied 
The interesting endemic British plant HehatUhemum 
Sreweri has as I have elsewhere jxiinted out a 
peculiar mode ol geiminatioii (‘'Ihe Biological Ecmip 
mont of biiecies in Relation to C ommtition ’ Jour 
teologu, 1929) Of the seeds shed by a particular 
indivKiual at the same time some germinate in the 
autumn and the remainder m batches m a discontmu 
oils manner of which the last may not gei inmate until 
late in the followmg spiiiig If the winter bo a mild 
one, the first batch of secxllings will probably survive 
and by then priority of occupation comjieto success 
fully with those seedlings apiioarmg later If however, 
there be a severe wmter, all but the final batch may 
pensh Hence apart from selec tive mortality between 
mdividuals of the same batch the characters which 
here determine which age class shall be leprescnted in 
the survivors will vary with the climatic conditions 
This IS a comparatively simple uistance but indicat<*s 
sufficiently the complexity of the problem of causation 
in selective survival 

h J Salihbcbv 

Botanical Dojiartment, 

Ihiiversity I olloge, London, 

July 2 


Tranamlsslon of Potato Leaf Roll 

Ma^ I be permitted to comment cm Dr Whiteheads 
interestmg letter ajijiearing in Natube of June 28, 
on the transmission of potato leaf roll by the aphis 
Myzus CircumjUxuM Biickt * We are usmg this insect 
in our potato virus transmission experiments at 
( ambridm and have been domg so for some years 
As remros its effic lency os a vector of potato leaf roll, 
1 prefer to say nothing at present, os our experiments 
ore still moomplete I cannot, however, cjuite agree 
with Dr Whitehead in his recommendation that 
M cxreuvnfltxUB is a suitable insect for use in stiulies 
upon potato viruses, at least in resiiect to the mosaic 


group I have found it a poor transmitter of jiotato 
mosaic, and moreover, the saliva contains a toxm — 
absent apparently in Myzue peraxcce — which reacts 
upon several of the bolanaceous plants which we use 
in virus studies, mcluding the potato This aphis thus 
produces, by its feeding alone, a false mosaic ^which 
IS likely to mislead and confuse the inexpeneiued 
worker A^in, os regards the ease of identmcation of 
M etreufuflexut, I would like to pomt out that the 
charactenstu block markings on the back of the insect 
are liable to bo very misleading It is no uncommon 
thing for these markings to bo entirely absent and we 
have had whole colonies of Af cxrrumjlexus in which the 
colout was a uniform green or pale yellow In su< h 
cases, the differences to the casual eye between M 
ctreutnflexua and lertain jiotato feeding ajihides aro 
not great 

Dr Whitehead cnticises jiotatn virus woikeis m 
regard to their alleged pieferenco for \fi/zu« perotew 
as the only insect vectui of jHitato leaf roll He will 
see in my pajier on the insect tiansmission of jiotato 
leaf roll {Ann App Btol 16, ]> 14 No 2 May 1929) 
that I state— fhat it (Af peraicae) is the only earner 
of leaf roll is probably not the case 1 he impoitance 
attached to Afy.ua perauce which Dr Whitehead 
deplores in its relation to potato lent mil is based 
on the following reasons 

(1) Theie is little doubt that it is the most efficient 
insect vector of jiotato leaf roll amnif) potato feeding 
tnaeeta (M circumflexua is almost wholly a glass 
house aphis ) 

(2) Af peratcae is one of the commonest ajihidcs 
occumng on the jHitato, and in addition is an almost 
omnivorous feedei , it has been rei oided fmm 62 plant 
hosts -a fact which incidentally renders it exceedingly 
suitable for virus transmission studies 

(3) Besides attoc king the haulm of the jiotato M 
pirausae is to be commonly found feeding upon the 
sprouted tuber in the store and it is probable that 
much virus dissemination takes place by this insidious 
mode of attack I*inal]y, it is nw opinion tliat 
Af peraietr has n definite affinity for the virus of 
Jiotato loaf roll, but the evidence is still insufficient 
to allow of the conclusion that an abwolute affinity 
exists such as ajipears to be the case between the viius 
of ostei yellows for example and its iiiscxt vector, 
Cicadtda aexnotatn tall 

Ki-nnkth M Smith 

Potato Virus Reseaich Station, 

School of Agnculture 
Cambridge, July 3 


Eyeball Movements In Tests of Visual Acuity 

Tn all published neexiunts, to which I have acx^eiss ui 
jihysiological literature of testing visual aciuty by the 
discnmmation of two pomts as two and not as one, 
there is no mention made of a factor which must 
assuredly play an imjiortant part 1 he three cjuahties 
usually considered are the angle subtended, the 
illumination, and the contiast between the points 
viewed and their background In all the discussions 
which I have read it is tacitly assumed that the eyeball 
IS fixed Now we know that a limb, and the eyeball is 
physiologically a limb, cannot be kept in a position of 
rest unless it is at an extieme of movement, as when 
the knee is fully extended or when gravity alone 
determines the posture The best marksman is aware 
of the tremor of his nfle when it is supported solely by 
muBcmIar action , indeed physiological theory demancm 
that such tremor must exist By no possibihty eon 
we assume that the eyeball, held m any ordinary 
p^ition by muscular action, is free from such tremor 
llie fact that tremor is not obyious does not jproclaim 
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Its absence , when it is obvious we s|ioak of it as 
nvstaginUH Microscopic examination of the pupil 
tells us that the inner indic maivm to the observing 
naked eye apparently flxed, is really m a state of 
tremor of small amplitude The only rctOKiittion of 
the fiossibilitv of this movement of the ej oball which 1 
have found is an article The Applicati m of the 
Physiology of Color Vision in Modi m Art ’ by Henry 
(x Keller and Prof J J R Macleod in Poptdar Science 
Monthly November 1911 

There can bo little doubt that a great |iart of the 
peculiar mipression produced by ixointilism doiiends 
upon the slight movements which the eyeballs are 
constantlv undergoing even dunng oiii most intent 
fixation This of course produces a certam amount of 
overlappmg of the colors of the retina 

it IS obvious that if the eveball moves durmg the 
tost fixation, simple geometrii al deduc tions fioiu the 
subtended angle of the two isimts cannot immediate!} 
bo applied to the retinal elements affected 

When double stars are observed we have anothei 
distiubing factor namely the \annhlonfrni turn ot the 
air which gives a further displac ment of the images 
on the retina VV A Osborni; 

Tlie Uniieisity 
Molhtiurne 


The Crystal Structure of Hydrogen Iodide and its 
Relation with that of Xenon 
UsiNO the aiipaiaiiis already desciibed (see Natubf 
Mar 22 vol 126 p 467 Rend Aee Tineei vol 11 
I 670) I was able to obtain good photograms of ciys 
talliiK hydrogin loilidi at about 170° C An non 
antioathode was usoil Ihe lines toiresjiond to a 
fare (entieil iiibu strucluie with lattice constant 
a 6 18 A Iho cell contains 4 molecules hydiogrii 
iodide the calculated density is 3 69 
It iH lemarkable that the lattice constant of h\ diogen 
lodidi 18 practically identical with that of xinon as 
found by A (i Nasini and myself (Nati rf Mar 22) 
ibis conflttns what we then |K>inte<l out namely that 
tin ionic radius of I is identical or vciy luai to the 
atomic ladius cf Xe which was then calculated to he 
2 18 A 

trom oin piesent determinations w< deduce foi 
I the same value while fiom the metallic iodides 
( oldschinidt (tioochem Verteilimgsgc^tAe d 1 lem 
Norsk Vid 4k 7 1026) found 2 20 A in vciy gissl 
agierment with ouis Ihe diinensions of the 111 
lattice soom to bo determineel by the I ions only since 
till empty s)>aciH amply suffice for the location of the 
lydiogen ions the railius ot which is suiely less than 
Ob A (Natta G'lorn Chun Ind e Apjtl 12, 36, 
1930 Qatz fhim It 68,160 1928) 

Tlioie appeals to bo a ixissibility of obtaining solid 
solutions ^tween xenon and hydiogen icxlide which 
would be a first instance of a mixed lattice in which 
neutial atoms tdtemate with ions (x Natta 

Laboiatory of (xeiieral Chemistiy 
Royal Polytechnic Milan Italy, 

Tune 8 


Soldering Tungsten 

It does not api>oar to bo generally known that it is 
not difficult to soldoi metals to tungsten Angerer 
states that Neusilber ((xerman silver) twin be useil but 
with this exce|>tion the general opimon seems to be 
that woldmg is the only practical methexl In fact, 
there aie a number of metals that will run on tungsten 
of which gold, palladium zinc and (I behove) mckel 
aie the most important 

Pure rinc is useless, since it oiystalhses afterwards 
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and may be bioken off ogam any brass however 
that contains a faiily large peicentage of zinc soems 
to be satisfactory ‘ lobin bfonre ’, a rommon 
bra/ing alloy is an example (xorman silver also 
slicks in virtue of the zino it contains it shaies with 
brasses the disadvantages that if it be heated too long 
the zinc evapoiates and renders it useless and also 
that of couise no joins so made can be baked out m 
vac iium work 

(rolcl seems to stick fiimly but does not lun veiy 
easily as a jule os|iocially if the boiax has once burnt 
off (boiax IS H suitable flux foi all the metals tned) 
Palladium runs somewhat bett i but it is difficult to 
get the woik hot enough in a flame it may be apjilied 
with an arc (16 volts aie enough foi smalt jobs) and 
neithei flux nor reducing atmosjiheie is cissentiid 
Peiha|)s the must satisfsctoiy method for general use 
IS to apply sonic gold using an oxy coal gas flame and 
borax and then to wiaji a little line jialladium wire 
loundthc gold apply fresh boiax and ii heat until the 
palladium has been melted into the gold as a rule the 
alloy will then also have run ovei the whole join Ihe 
melting point may be altc nd by this means and the 
vajMiui ptcssuic IS in all COHOS veiv small workcanlie 
glowed out at i|Uito high temjiciatuios 

\ patent has be in apphcil foi to cover thi use of 
palladium but in anv case this will not affect piivale 
woik 111 lalxii atones R D h Atkinson 

Rutgers Univcisity 
New Tc isc\ 

June 9 


Tha First Spark Spectrum of Antimony 
Whilf investigating the relationship of the (ap) 
transition ot the siiicessive elements tmin indium to 
cd Slum in then nonnal as well ns ionise d states it was 
found that the data weie iiihufficient It wok therefore 
propised to investigate the necessaiy arc and sjuirk 
suectra of the elements Ihi first unmvcstigated 
element is antimony in the brat state of ionisation 
With the hclji of a one metre concave grating set 
accxiniing to the Paschen Rimge mounting I have 
photographed 1 he entire sjicx-trum fnim A8600 to MOOD 
1 ho sjioctrum i> 
the tiansitions 
The lines »(7* 
transition are 
diffeience 

D (j Dhavalb 

Deimitmont of Physics 
I nivorsity eif Allahabad 
Allahabad India 
May 16 

Gas Discharge Wave-length List in the Extreme 
Ultra-Violet 

Wk have niopareel a list arianged in order of wave 
length of tlie published lints m the« extreme ultra 
violet (X2600 to \U)0) aiising from discharges in gases 
Tlie elements ini ludeil are hydrogen helium carbon, 
nitrogen, oxygen neon sodium, silicon, argon, and mer 
tuiy Thanks to suinKiit flora the Camogie institution 
of Wasliingtun, it has been {xissible to publish a limited 
mimeographed edition of the list copies of which 
have lieen sent to a few spectroscopists to whom we 
thought It might bo of particulai use Wo should 
be glad to give copies to any others who may wmte 
recjuesting them J vnlt M HacInnes 

JoHFFH C Hovck 
Palmer Physical I aboratorj , 

Princeton University 
Prmcotuii, New Jersey, 

June 26 


) analysed anu lucntinoii as arising tiom 
(P.-e P.) {Pr^ P.) and (^-f- Qi) 
O4) *(^V^) of the (J^,-<- P.) 

12861 16714 19310 respectively The 
>P, IS 0 4814 
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The Equi'Signal Zone Radio 

ByDr R L 

T HF application of directional norelesa methods 
to assist aenal and marine navigation has 
been progressing steadily during the past few years 
After passing a period of uncertainty as to its 
accuracy and rehabihty the wireless direction 
finder has estabhshod itself as a very useful aid 
to maruu navigation Many hundred ships of all 
nationalities are now fitted vnth direction finders 
and a largo number of fixed beacon transmitting 
stations are now in api ration m various parts of the 
world for the speomc use of such direction finding 
installations 

As an alternative means of obtaimng wireless 
boannM the rotating loop beacon developed m 
Great Britain by the ^yal Air Force is now under 
TOing a full scale tnal with the installation erected 
last year at Orfordness Suffolk Ihe advantage 
possessed by this method of operation is that the 
whole of the diror tinnal part of the system is at the 
transmitting station on shore and any ship fitted 
with a radio receiver can take bearings with the aid 
of a suitable watch or chronometer From reports 
already received from various ships which have 
taken beanng observations upon the Orfordness 
rotating beacon it appears that this method of 
obtaining bearings is liki ly to piove at least a verv 
useful auxiliary to the wiroloss aids to manne 
navigation A survey of the progress made of 
recent research on both the aoove methods of 
directional wireless and their apphoation to marine 
navigation was mven in a lecture before the Royal 
Institution an abstract of which appears in Nati be 
for Apnl 5 and 12 

In the search for a suitable means of applymg 
directional wireless methods to aeroplanes two 
pomts become of vital importance The first is that 
anv additional apparatus m the machine such as a 
direction finding installation is objectionable from 
the point of view of the otherwise unnecessary 
weight which it entails Secondly the normal 
travellmg speed of aircraft is so high that it is 
niccssary that bearings should bo obtainable as 
rapidly as possible This factor seriously hmits the 
utihty of the rotating beacon method since bearings 
on the system are only obtainable at half minute 
intervals duimg which the position of the machine 
may have changed by distances of the order of one 
mile It IS further desirable that the whole of the 
rtcciving and recording apparatus m the aeroplane 
should be as automatic as possible in order to avoid 
the infliction of unnecessary duties upon the pilot 
or wireless operator 

To meet these objections of the ordinary methods 
of direction finding considerable attention has been 
devoted in the United States during tho past six 
years to the development dl a method of course 
indicating by wireless which was patented by 
0 Soheller m Germany m 1907 bcheller s patent 
covered essentially the use of a transmitting station 
which was provided with two equal directive aenal 
systems pomtmg in different directions The trans 
No 3168 VoL 126] 


) Beacon and Air Navigation 

Smith Rose 

mitter was arranged to send alternately on each 
aenal two letters with complementary Morse char 
acters such as A (dot dash) on one aenal and N 
(dash dot) on tho other At a receiver situated any 
where on either of the bisectors of the angle between 
the aenals the two letters would be received at 
equal intensity and would form a contmuous dash 
If the receiver is moved to one side or the other of 
this direction one letter would predominate and 
would indicate to the observer to which side the 
receiver was displaced In this way the four 
directions of equal signal strength are well defined 
and a ship or aer ipmne keepmg the two received 
signals of equal intensitv would pursue a straight 
Ime course directed to or away from the transmittmg 
station Dunng the War attempts wire made by 
F Buchwald ^ to apply this method to assist the 
navigation of aeroplanes towards the transmitting 
station which for tne purpose was constructed with 
two inverted I aenals at an angle of 60 to each 
other Some erratic n suits were obtained at first 
due to the effect of the onentation and inclination 
to the honzon of the traihng wire antenna employed 
on tho aeroplane It was also found that the finite 
conductivity of tho earth influenced the rehabihty 
of the results obtaine 1 

In a later communication h Kiebitr * dosonbed 
further expenments made in the navigation of ships 
with this system of transmissic n Difficulties were 
expenonced due to a variation in the conductivity 
of the earth in the proximity of the transmitter but 
it was ultimately found possible to obtain a sharply 
defined course along which the ship was navigat^ 

The system does not appear to have received 
further attention in Germany but in 1924 a paper 
was published by h H hngilandl' W Dunmore* 
wbicn showed that attention was being devoted to 
this method of directional wireless by the U S 
Bureau of Standards Since that date and par 
ticularly dunng the past two years considerable 
research and development of the apphcation of this 
beacon system in the United States has taken place 
The work has been largely earned out at or with 
the assistance of the Bureau of Standards for the 
Aeronautics Branch of the Department of Com 
mcrcc The technical results of the work have been 
descnbcl m a senes of papers published m the 
Proceedings of the Institute of Ramo Engineers and 
the Bureau of Standards Journal of Rueareh and 
the success of tho system is evidenced by the recent 
proposal to establish a chain of some fifty directive 
beacons along the chief air routes of the Umted 
btatee 

The Amencan tvpe of radio beacon apphes what 
IS essentially bcheller s pnnciple of directive trans 
mission to two coil anteniue crossed at an angle of 
135° to each other, the signals being tcuismitted 
alternately from each (xm The early type of 
beacon was supplied from a quenched sparic trans 
mitter and distinctive Morse signals such as A 
and N were sent from each of the two coils 
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respeotively. In the zone of equi-signals, these two 
Morse chapters would merge or ‘interlock’ into 
a steady dash, which thus served as an aural sig]^ 
to mark out the course defined by the beacon, 
polar radiation diagram of each transmitting coil 
vs of the familiar figure-of-eight form, and with two 
such coils crossed at right angles to each other it 
is evident that along the four lines bisecting the 
angles between the coil the equi-aignal zones will 
be of equal strength. By changing the angle be- 
tween the coils to 135° as stated almve, two of the 
eqid-signal zones provide stronger but less well 
definea signals than the other two The uuahty of 
the equi-signal zone is usually specified by the 
width at a certain distance in which no inequality 
of the two sets of signals can bo dotooted The 
angular width of this zone for the experimental 
beacons already developed on the lines indicated 
below IS of the order of 1° to 4°. 

In a paper published in 1928 by Messrs. Dellinger 
and Ratt * the continued development of this type 
of beacon towards its present state is described in 
some detail. The first modification introduced was 
to employ two large fixed loops at right angles m 
place of the rotatable frame coils previously used, 
and to supply these coils with the necessary oscil- 
latory current through a special type of goniometer. 
This goniometer compnsi^ two primary coils fixed 
at right angles to eacn other and supplied with the 
necessary signal currents from the transmitter, and 
two secondary coils also fixed at nght anglra to 
each other, one coil being connected to each of the 
loop antennae. Each of the two primary coils was 
supplied by one of the two sets of characteristic 
signals from the final ‘ push-pull ’ stam of the 
transmitter. The field created inside the gomo- 
meter by these primary coils was thus similar in 
form to the field rodiat^ in space by the previous 
arrangement of frame coils. The secondary coils 
served to link up the fixed loop antennae with this 
goniometer field and to reprmuce it as a space 
radiation field. The advantage of this arrangement 
IS that, by rotstmg the pair of primary coils relative 
to the pair of secondary coils inside the goniometer, 
the same effect is produced as that formerly 
obtained by rotating the frame coil antennas. The 
whole installation thus enabled the ^ui-signal 
zones to be rotated m space by a setting of the 
goniometer. 

The next important development in the course of 
the work concerned the elimination of the necessity 
for receiving an audible simial from the beacon 
This has been accomplished by supplying each of 
the two phantom loop antennoi with current of the 
same carrier frequency but with a different modu- 
lation frequency. The modulation frequencies em- 
ployed have bmn chosen at 66 and 87 cycles per 
second. This enables a mechamcal vibrating r^ 
to bo used as a signal detector in place of the tele- 
phones, and by supplying two reeds adjusted to 
resonate at the two modulation fret^uencies men- 
tioned above, a simple indicating instrument is 
provided by means of which the equahty of the two 
signals radiated by the beacon is determined. Along 
any one of the four equi-signal zones radiated into 
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space from the transmitter the intensity of the 
received modulation signal is the same on the two 
frequencies ; both reeds of the indicator will there- 
fore vibrate with the same amplitude Immedi- 
ately the receiver is displaced to one side or other 
of this course, the amplitude of one of the vibrating 
reeds becomes larger than the other. With the 
receiver and indicator mounted in an aeroplane, it 
is a simple matter to mark the indicating instrument 
in accordance with the direction to which the pilot 
must turn in order to get hack on to the course 
marked out by the equi-signal zone. 

By the employment of a third modulation fre- 
quency of about 108 cycles per second and a three 
section goniometer, it is possible to emit a space 
radiation field which has twelve directions of equal 
signals on one pair of modulation frequencies. If 
then the receiver is supplied with three pairs of 
vibrating reed indicators, it is possible to select 
I each of these twelve courses in turn 

In the almve discussion, it has been assumed that 
the electrical characteristics of each senes of circuits 
in the goniometer and antenna loops are equal and 
that, therefore, the currents obtained at the various 
modulation frequencies arc the same If the 
currents in the antenna loops are made unequal, it 
becomes possible to alter the angle between adjacent 
zones of equal signal strength. A somewhat similar 
effect can be obtainerl by combining an open verti- 
cal antenna with the railiating loops in order to 
superpose a uniformly disturbed field upon the 
figure-of-eight polar fields generated by the loops. 
Tne jKuisibuities of such combinations in providing 
means of varying the courses marked out by a 
beacon are described in a paper by Messrs Dellinger 
and Diamond,* while a more detailed theoretical 
discussion of the methods of alining several courses 
from a beacon on this principle is given in later 
publications. This paper also contains an account 
of a method by which small amounts of shift in the 
course can be obtained by the adjustment of a 
suitable resistance in shunt to one of the vibrating 
reeds in the indicator installed in the aeroplane. 

The practical application of the methods of 
alining four course beacons of the aural signalling 
type is desonbed in a recent paper by F G. Kear 
and W G Jackson • These methods have been 
used in the alinement of three radio beacons to 
cover the air route from Cleveland, Ohio, to New 
York, a distance of about 400 miles. It appears 
from this paper, which was published in December 
1929, that only the aural type of four-course radio 
beacon, or ‘ radio range ' as it is termed in the 
paper, has so far boen put into routme daily 
operation, although the visual type is nearing the 
end of its experimental development. 

Concerning the operation tn the type of radio 
beacon under discussion, reference may be made to 
an interesting paper published in 1028 by C. C. 
Shangraw ^ which doacribos the application of the 
visual type of two-course beacon by the United 
States Army Signal Corra, to a long distance flight 
of more than 2000 miles from Sw Francisco to 
Honolulu A successful flight was made in August 
1927 during which the operation of the special 
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beacons erected near the temunal points was found 
to be of f(ieat service Over the central part of the 
course signals from both beacons could bo heard, 
and it was estimated that at the distance of 1200 
miles from Honolulu the width of the equi signal 
rone was about eight miles, i^hich indicates that the 
aone employed was unusually sharp (about 0 4°) 
Some expenmeiits earned out at an altitude of 
2000 foot and desenbed by H Pratt indicate that 
at night the radio beacon system may be subject 
to erratic shift of the beacon course when the 
distance of transmission exceeds some fifty miles 
In general, the changes in direction ohserved were 
less than 25°, but they were considered sufficiently 
senous to make the further study of this phase of 
the subject an urgent necessity Apparently the 
errors are much r^uced in magmtudo by the use 
of a vertical antenna in the aetoplane, but this does 
not effect a complete cute and there wdl possibly 
be a limited ranm, of the order of about a hundred 
miles, over which this type of beacon may be con- 
sider^ to give results of the highest accuracy 
According to a recent publication,* the Airways 
IhviBion of the U 8 Depi^ment of Commerce pro- 
poses to build fifty directive radio beacons of the 
aural signalling type in addition to the nine such 
stations already in operation These beacons will 
all operate on a wave length band 960 1060 metres 
(285 316 kilocycles per second) allotted by inter- 
national agreement to beacon stations, and will bo 
located along the main air routes at distances apart 
not ox( ceding 200 miles In addition, these routes 
will be equipjied with the low power non directional 
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marker ’ beacons which will give an aural signal 
to the pilot for a period of one or two mmutes as ho 
IS flying overhead These ‘ marker ’ beacons serve 
to inform the pilot as to his exact position along 
the course, and also to give him any local weather 
reports or other information of importance to the 
navigation of aircraft along the route in question 
Simultaneously with the development of these 
beacons special receivmg equipment has been de- 
veloped for use on the aeroplane These receivers 
are designed to be sufficiently sensitive to work 
from the 6 ft vertical aenal standardised for the 
aeroplane, and to give sufficient output for use with 
either the aural or visual methods of indication 
Attention has been devoted to reducing the weight 
of the whole receiving equipment to the absolute 
minimum It is likely that in the near future 
all mail and passenger larrying aeroplanes in the 
United States of America will be equipped with 
such receivers in order to make use of the 
extensive st heme of beacons now being erected for 
the specific purpose of assisting the navigation of 
aircraft 
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The Second World Power Conference at Berlin 


rilHK beoond Plenary World Power Conference 
A which was held at Bcilm on June 16-20 was 
probably one of the most ambitious and one of the 
most elaborately staged international meetings of 
recent years, and it is difficult on that account to 
follow with accuracy the main lines of devtlop 
ment which were tra^ throughout the discussions 
In the first place, the weight of documentary 
material was voiy large Prior to the opening of 
the Conference, about 390 papers submitted by 
37 or 38 countries had actually been pnnted and 
were available for examination , hut dunng the 
Conference itself a number of additional papers 
appeared, mostly from Cermany and AuHtna, with 
trio result that the official collection will probably 
be rather more than 430 In addition to that, the 
principal scienUho and toohmeal associations in 
OermanY and Austria, and, to some extent also, 
Russia, had prepared special monographs survey 
ing the position in their respective territories 
These monographs did not form an mtnnsic part 
of the Conference, but they should be considered 
as an additional contribution to the information 
collected 

The delegates and members assembled at the 
vanous sessions totalled about 3900, while the 
papers were divided into 34 mam sections corre- 
sponding roughly to the mam aspects of national 
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and international power development Dunng 
each full day rix of these sections came up fur 
examination at six meetings and the average 
number of speakeis lay between 20 and 26, with, 
in certain cases, more than 30 taking part in the 
discussions In all, therefore, dunng the penod of 
the Conference, more than 1000 actual contnbu 
tions were made to the work of assessing and judg 
mg the matonal submitted These statistics are 
necessary to a comprehension of what might have 
been and what was actually achieved In no case 
did discussion elicit any new information of value 
or record expencncos which were not already 
desenbed in the papers themselves, and, if one were 
able to bring the discussions mto Ime with the 
actual documents, one would find considerable 
duphoation and little real oi^nality 
The importance of the Conference lay, there- 
fore, not BO much in any survey of the international 
TOW or situation it attempted, as in the work of 
direct personal co-oporatiun which took place un 
officially before and after the Conference meetings 
It also served to illustrate the reality of the indus- 
tnal recovery which has taken plaro m Cermany 
since 1924, smoe one important foaturo was the 
very extensive senes of visits to German mdustnal 
works which was staged dunng and after the 
Conference It is unnecessary to touch on this 
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in 1933 — this latU>r still undecided. One was 
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side of its activities since the process of rationalisa- 
tion and re-equipment of industry in Germany 
has been followed with ^reat care by economists 
and by technical exports in Great Britain, and has 
already been fully recorded. 

The Berlin Conferenw afforded an ojiportimity 
for discussion of the achievements of eiiKiiieers 
from the principal industrial countries, and some 
dw-isions of value regarding Bntish industry may 
well emerge from it 

'J’he organisers of the (’oiiferc'tiee worketl on a 
definite plan They appreciated quitt* clearlv the 
need for some degree of guidance throughout the 
complicated mass of material and arranged ac- 
cordingly. Thus, the original pajiers were sum- 
mariscd in general reports extending to about 
3000 words each. These reports niimbcreil 34, 
were prc{)ared each by a German engineer or iii- 
diistnalist, and they indicaterl what were the 
brood lines of prognfwi and w'hat were the most 
urgent questions still to be oxaniintil. In addi- 
tion to this work of Hiraplification, the main points 
of pohey and of international progress were eoveied 
in a series of seven addresses arranged by the 
]irineipal countries particitiating Thus in the 
purely scientific yihcre must be placed the adilresses 
of Prof AllK'rt Einstein and Sir A. S. Eddington , 
in the purely ailministrative and wonomic those 
of Dr Serruys on rationalisation and its latest 
forms, and Oskar Oliven on the Central Euro- 
pean main transmission zone , in research con- 
sidered generally the ajiccch dchvered by Mr H 
Foster Bain on the place of minerals in a fiower 
sustained world, and perhaiw that of Ihr Vallaun 
on technical and gctieial conditions governing the 
iiH<« of electricity A seventh address which was 
due to be deliveivd by Mr 1) N Dunlop, chairman 
of the International Executive t'ouncil, on the 
function performed by power in the evolution of 
the world, was not delivered owing to the sickness 
of its author , and in many ways it is a jnty that 
this address could not be given, since, so far as one 
can understand from the summary given in ad- 
vance, it did constitute a broad survey which 
might have served to have placeil the details 
furnished by the original documents and by the 
discussions into an ordereii design capable of 
immediate appreciation. 

The weakness of this whole arrangement was 
undoubtedly to be found in the quantity of the 
original papers submitteil, m the latik of uniformity 
shown by tne reporters responsible for summarising 
those papers in the mam sections, and for the lack 
of synthesis in the general addresses themselves 
This observation does not apply to the contributions 
by Prof. Einstein and Sir A S. EiUbngton, but 
it certainly applies to the remaining four speeches, 
and, through this circumstance, they had practi- 
cally no v^ue as a guide to deliberations during 
the Conference. The result was that the Inter- 
national Executive Committee passed no resolutions 
referring to the work of the Conference, even when 
arrangements are being made for a Third Plenary 
Conference to bo held in Amenca in 1936 and 
there may be a Sectional Conference at Stockholm 
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really imable to select from a mass of conflicting 
rcaolutions submitted by various countries any 
single resolution which would embody one contribu- 
tion by the Second World Power Conference to the 
progress of jiower proiluction and utilisation. That 
in itself IS very sigrufieiAit and illustrates the incon- 
cliiHive nature of the discussions which took place. 

It was clear even at Berlin that techmeal pro- 
gress III itsidf IS now of less immediate importance 
than It was, and one felt a vague impression that 
something should reallv be done to oriiig discus- 
sions mote closely into line with investigation of 
the real diffieiiltio confronting electrical develop- 
ment and the growth of pubbe utilities One 
expert was courageous enough to state that in his 
opinion we had now reaehetl a definite turning- 
point in this whole matter of power expansion. 
We had ailvaueixl so rapidly during the last few 
years that we hail not yet taken the measure of 
that ailvanee, and, through our inability to tako 
that measure, we were in danger of embarking on 
uiuiecessary and costly experiment and of intni- 
diieing a regime of economic as ajiart from technical 
inefficiency 

This obst'rvation can be confirmeil, I think, by 
examination of the pa])ers and to some extent also 
of the discussions , and the necessity for a rt‘al 
economic assessment of what has bwn ai’hieveil 
emerged more and more clearly as the Ciniference 
went on One example of what I mean may bo 

K . One German papier diwribeil the possi- 
of transmitting electrical (“nergy at 380,009 
volts j>rt>ssure from tScandiiiavia to (ik'rmaiiy. A 
general address given by Dr. Oliven outlinecl pro- 
posals for a Eiiroiican mnin-traiismissioii system 
operating at 400,000 volts At tho present moment 
those projKisnls are quite taiitastic , and they arc 
fantastic not IsH-ause they cannot lie translated 
into practice teehnitull.v, but lx*caubc economic 
and ]x>Jit]eal coiibiderations are such as to rule 
them out. Even U’chnically, wc have no expi.‘n- 
enee yet of o^x'rating eoiubtions on a 380, (Kg) volt 
eireuit It is in the regime of economics that the 
greatest obstacles arc to be founil The trans- 
mission of electrical energy from Scandinavia to 
Germany would only justify itself if German re- 
sources proved themselves inade([uato to the power 
consumption demand of the country, or if the 
exploitation of such resouwes were so expensive 
that it would pay to imjiort electrical energy It 
is obvious, however, that Germany would rathei 
import energy from Switzerland, Austria, and even 
Italy through Switzerland, where it can tap 
existing power stations and fairly easily accessible 
existing power resources, than embark on a costly 
experiment across the Baltic 

^e fundamental economic problems are to 
be found in the effective co-ordination of electrical 
power production and the control of the new main 
transmission systems evolved with the view of en- 
suring the maximum reliability of service and the 
maximum reduction in costs Uniloubtedly many 
technical experiments are being carried out. There 
was an impressive number ot papers descnbitig 
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Mwer Htorage HchtmoH built m Saxony and in the 
Ruhr and in a number of European oountnea 
Again m the city of Berhn iteelf and in Hamburg 
Dienel plants have been built of very large oapaoi 
ties to meet wide fluctuations in demand in ad 
dition to existing steam power plant while in 
Borhn again a steam accumulator battery at 
Charlottenburg has been attached to the peak 
load station In the Ruhr agam the gas pool 
created by the big iron and steel and cmce oven 
plants has been in operation foi some time The 
technical problem appuus therefore to be ap 
proaching solution it is the administrative and 
economic which escapes dchnitinn 

There are indications also of a definite reaction 

r inst the theory of the big unit Ihert. was less 
>U6Sion in Borhn of giant poncr stations and 
giant power units than of the elevelopment of an 
economic load for such stations and such units 
Tlie development of such a load enters at once 
into the economic sphere and is inseparable from 
the consideration and assessment of the general 
economic activity luhng m the areas of supply 
JhiH brings the supply undertaking at onco into 
touch with national economic problems and national 
economic prosperity 

The Berlin Cxinfcrcnce was remarkably weak 
both m research and pure science coiitnbutions 
and m economic studies It had a number of 
papers from the United States dealing with certain 
phases of power economics especially in the elabor 
at ion of a sound pnee policy and in the definition 
of the vanous types cf load industrial or other 
wise But to give only one inche^tion of what 
had become really ur(,cnt the ( onference failed 
to touch oven indirectly on the following 
Whether it is more cec nomic to close down fairly 
efficient medium sired generating stations aged 
ten years or more none of which are being oper 
ated on a base load within an interconnected 
system and build new stations with Diesel engines 
or similar plant capable of mterrupted operatic n 
without senous loss of efiicienc y > 

The question here bears on clepreciation factors 
on the relation between the c^tpitalised value of 
efficiency and the capital loss incurred by the 
closing down of such poncr stations and on the 
distribution of costs within the interconnected 
network itself This is not a matter for mere 
calculation it is really a matter for a wnuine 
Biuryey of the industrial and other potentiauties of 
the area of supply It is in the last degree the 


first movement towards a genuine econonuo assess 
ment The Conference mc^e no effort to examine 
the problems m research advaneed by C h Hirsch 
field m his paper Research relating to Power 
Development and avoided discussion of broad 
questions of mdustnal efficiency rationalisation 
and competitive efficiency based on power 

One outstanding requirement was really the oo 
ordmation of essential information while at 
Berhn statistical surveys of power resources were 
not given in any great number owing to the general 
impression that precechng conferences had covered 
this side faurly ^equatcly yei there was almost a 
complete lack of statistics bearing on the utilisa 
tion of electncity on the vanous types of power 
consumption ami on national productive capacity 
measurAl with reference to power One or two 
papers touched on this question tentatively but 
this field is almost wholly virgin and requires to 
be cultivated before the next important forward 
movement can take place 

We are coming to the end of what might be re 
garded as a tochmeal cycle and tntcrmg on the 
economic cycle But whereas in the case of the 
technical cycle some background had actually 
been estabwhed merely through the process of 
evolution no such background is available in the 
economic sphere It may bo objected that the 
general economic principles govenung power 
production and consumption have not yet been 
formulated and until they are formulated effect 
ive discussion of economic data is really impossible 
but m the technical sphere the brow minciplis 
along which development is now taking place were 
not formulated m the first place Ihoy were de 
fimd by purely empirical means and resulted from 
material expenenoe It was merely a case of trial 
and error 

The World Power Conference should find m the 
economic cycle its most valuable and must effect 
ive source of activity and it should concentrate 
on this to the exclusion of almost everything else 
It should examme all the possibihtios of assess 
mont on an economic basis examine all the 
factors which govern the economic expansion of 
power production and consumption and hnk it 
up with general mtemational industrial activity 
It should aim at the standardisation of statis 
tical forms and arrange for the exchange of 
essential data drawn up in such a way that inter 
national compansons can be earned out without 
difficulty Hcqh Qokley 


The Bnstol Meeting: of the British Association 

Local Asranohusmts 



Bnstol Th( 1030 meeting on Sept 3 10 under 
the presidency of Prof F 0 Bowor will be hold 
m that oity under conditions diffenng m many 
respects from those of the year 1808 In 1808 
there was no University of Bristol and the Sections 
wore housed m a scattered variety of buildings 
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adapted for the purpose bmoe that tune how 
ever through the munificence of the Wills family 
the University can provide withm its walls aooom 
modation for the reception room and general 
offices as well as for pi^ioally all the SmtionB 
Moreover the mam buildings as architectural 
features form a landmark m the history of pro 
vinoial umversities 
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A large attendance of members u anticipated 
and amongst the foreign guests who have accepted 
mvitations are the followmg m order of the Sections 
A Profs Heisenberg Siegbahn F Bloch Van 
Vleok Mulliken Bureau B Rof T M Hildebrand 
C Prof Delepine D Prof Van de Tjange F Prof 
A E Douglas F Prof A Plant Q Prof A E 
Kennelly Herr Dtrcktor W E Doerr K Profs 
T H Goodspeed F A F Went D H Campbell 
W J V Osterhout 

Two c vtmng receptions will be given one bv the 
Lord Mayor in the Museum and Art Gallcr\ on 
Sept 4 and one by the Council of Clifton College 
on Stpt 8 In addition ganlon parties will bt 
offered by the Umversity m the grounds of Wills 
Hall by the ZooWical Sotiity of Bristol in the 
( lifton /oo and % the Hon Mrs Smyth at 
Ashton Court Numerous visits to works in 
eluding the Avunmouth Docks Messrs Wills 
tobacco factory and Messrs b ry s chocolate 
works have been arranged 
Ihe evening discoursis arc two in number 
The brst on Sept 6 is by Prof F V Appleton 
aireless echoes and the second by Dr R 


Slade on the nitrogen industry and our food supply 
In addition public lectures have been arrangra 
m Bristol and the surrounding district including 
addresses by Sir Darnel Hall Sir Josiah Stamp 
and bir Richard Gregory A memorial lecture 
to a famous Bristol anthropologist Dr Boddoe 
will also bo given by Su: Arthur Keith 

Iho Bristol district is rich in features of his 
tone arch-eological and soientiho interest In 
fact owing to the wide choice of material consider 
abk diflioultv has been expentneed m ananging 
excursions which do not omit points of special 
impoitance but it is believed that all tastes have 
been catered for 

One int< resting, feature of tht at i k will lie a sent s 
of shoit tours duniig the day of histtnc Bristol 
and of the Avon (lorgc and its vicinity Also the 
list of sectional excursions is unusually large 

Like many large cities rf tr day Bnstol is not 
bksHoel with a sur^ilus of hotel accommodation 
but ihe ancient city of Bath and also Weston 
super Marc arc m easy distance of Bnstol by ear 
or train and have ajitcial features which may 
appe al to many for the w eek of the meeting 


Obituary 


Mb Victor Branford 

\ n(TOR BRANkORD whose death on Juno 
18 Widely regretted was of an old East Anglian 
family and his ancestry included descent from a 
sister of Sir Isaac Newton In hard times his 
father had to part with his property and ho apphed 
himself ably to a vetoniiary career first as pro 
fessor 111 Feunburgh and then as consulting expert 
to the Army at ^o Cape Victor and two of his 
brothers were so distinguished in mathematics at 
the University of Edinburgh as to be advised by 
Prof Chrystal to take up that career but he 
next took to chemistry and then to zoology and 
botany and was for several years a successful 
coach He also took active interest in the surveys 
of Edinburgh and bcotkuid then beginning at the 
Outlook Tower as a school and laboratory of social 
studies and mainly piepared its comprehc nsivc and 
comparative chart of general huitory 
Thus embarked on social study and exposition 
Branford wrote for vanous magazmes and reviews 
and for a time he acted as ^itor of the Dundee 
Advertiser Ho next camped for a season in the 
Highlands spent some time on biology and social 
science at the University of Montpelber and made 
observant visits to Switzerland and Italy and later 
to South and North America thence acquiring that 
combination of geographic observation with historic 
economic and social interpretation which charac 
tensed at once his practical hfe and his scientific 
career Thus turning to social finance first as 
accountant and then as bankers agent in the city 
he early realised the important position and future 
of Paraguay and became active towards its 
development as a director and chairman of its 
railway etc I^m 1904 his ever widening social 
knowledm and insight made him the active leader 
among the founders of the Sociological Socuty 


and also its mdifaiigable secretary first as (ditor 
of its Papers and thi n c f its Sociological Ret if u 
fiom its outset until the present numbci and 
writing many of its most important contnbutions 

Bianford s lectures m American universities were 
published as Interpretations and bon casts 
and his Papers foi the Present led to The 
Making of the butum Senes with Ihc Coming 
Pohty and other volumes which were mxt 
followed by I iving Ri ligions and by his com 
prchensivt masterpiece of social synthisis and 
prevision in glowing exposition — Science and 
Sanctity With Mrs Branfonl (na Cnimey) 
h< established Leplay House as a home for 
the Sociological Sociitv and as part of the Socio 
logical Tiust to wWh the residues of their 
socially expended fortunes have bc*en essentially 
devot^ after provision for their two adopted 
sons Here then is one of those still too raie 
carters broadly akin to those of hia old fnends 
and the Society s successive presidents — Sir E 
Brabrook bredeno Hamson Lords Bryce Ave 
bury and Balfour and Sir F Younghusband — 
one and all conducting important affami with 
many sided scientific insight and sociallyphilosophic 
advance at once widely educative and inspinngly 
suggestive since with ideas and purposes thought 
and action harmonised m stnnuous and generous 
lives 

Branford s still too rare preparation m mathe 
matios physical and biological science through 
geography and history and with active participa 
tion m current events thus made his career of that 
high success which happily follows the sower and 
planter after his life work is done smee ontioipat 
ing that movement from the physical and natural 
sciences towards the social which is a«^ in 
progress F G 
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News and Views 


litp HO\onth nnniiul leport of the (iiatul Council of 
tho Bntwh I mjiire Cancer CampaiKi'i which was pro 
senteil at the annual mooting on July 14 militates that 
the organiMitiun continues to ffivo useful suptmit to 
canter resi*arch in a \Bnoty of ways and at a mimber 
of ( entros About £iS 00() has been oxi>endwl on 
topiis whith (ovei the whole range of the cancel 
problem mi hiding the tieatment of human cantei 
with miliuin at one enii and fundamental work on 
tissue growth and plant viiuses at the other No 
striking new discovery of imjioi lance is announied in 
tho Buinniary of tho differ* nt mqunics given in the 
reijort but everywhere theic is gratifying jirogiess of 
tho detailed kind that is useful and inteHstmg to 
sjiecialiHts At tho hulhain Cancel Hospital Drs 
Kennaway and Huger have boon triuking down the 
carcinogenic aitivity of tar through tho flu »it scent 
sjioctia of active preisiratioiis (see Natcki Juno 21 
p 912) and it looks quite liktly that tilt y may succood 
in identifying the clusivo siihstani e oi substaucos to 
which tar shale oil and tho like owe thoir projXMty of 
causing malignant tumours of the skin At Leeds 
Dr Beicnblum has contmuoil his study ot vaiioiis skin 
iiritants and has reached the rather it markable con 
chisioii that concurrent iiiitatioii with two different 
agents may be less effective than eithei of them bv 
itself Ireirn ShefllelU, I’rof Millaiiby icports that 
the gi easiness of an animal s skin has a cunsideiable 
influence on the facility with whuh rc|K.uted appliia 
tions of tar cause cancer which is peihn|M one of the 
reasons why cancer ot the skin is so much more fit 
qiiont III the low* I than in tho highei social giados 
On tho whole the theory that cancer is caused by ii 
vinis ca}>able of transmission from one incliviclual to 
another seems to la losing gi oiincl At tt ntion is being 
com cntiatcsl more on ( 1 ) the ac tioii of external iriitnt 
ing agents and the i elation be twitii cane er and c)ccu|>a 
tion , and (2) the oflicmy of rodiuin unci penetrating 
X rays in the tieatment of established human cams 
of tho disease 

J*BO* Eliiot SMJfH has recently expiessed tho 
opinion {Timia, lune 26) that Peking man fumwh 
ing a ccmnecting link between PifhuatUhropiu and 
tho Piltdown skull added stability to our con 
r option of the (qualities likely to be found m tho 
earliest common ancestor of all thiee, the os yet uii 
disc ovei eel Pliocvno Man Ho went on to say that 
Peking man afforded now and emphatic testimony 
of the cloHone«s of tlie kinship of man and anthmixiid 
apes Prof Llhot Smith a viewrs affonl on inter 
eating eummentary on those }iut forwaid by Piof 
liairfleld Osborn in liis piesidentinl adcliess to the 
American Association for the aclvanc>ement of Science 
in December lost (8c«e Natlre Jan 11. pp 63 67) 
Prof Osborn accefitmg the Ufiper Plicxieiie date 
claimed by some foi the Piltdown skull, regards it os 
confirming his jirophocy of the discovery of a loige 
brained tertmrv man and also as supporting hts con 
ception of a Dawm Man separating from the anthio 
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lioid stock in pre Miocene timers befoie the specialised 
adaptation of tho Miocene anthropoids to arboreal 
conditions In holding those views Prof Osbotn is 
m opjiosition to the tlieoiy of Darwin and his followois 
that man has aiisen fiora an anthropoid ayie not higher 
m the SI ale than a cliim))anzee which, however, he 
admits is held by all the leading and most brilliant 
men of our time The case against Prof Osboni s 
view tliat tho ovnliition accoinfianying the change 
from arbuieal to teircstiial conditions cm the gener 
ally acceptcKl ape man hyimthcsis mvolvc>s an im 
jMissihle ic version fiom tho highly specialised chai 
lutcis of tho mux cue aiithioiioids to tho more 
gcncralisc.cl charactiis of the human stock is ably 
stated by Prof W K (rregoiy m fficwMin Bio/ogiy fen 
May last Ho the n* points out certain c cmsidcrations 
against Pii f Osboin s inlercncea from the change 
in the itlative length of the limlis in man and in 
the aiithiofioids and siiggestH that ho has ignored the 
essentially gonlla like luulerlying ihaiactor of tho 
human hand and foot notwithstanding diiforences m 
foim 

In taking J oanthropus as Ins hig brained 
teitiary man Piol Osl^ni i ited as evidence of Pilt 
down man s ability to make use of that brain and of 
his skill with his hands the flints of tertiaiy ago dis 
cox c rod m 1 ast Anglia by Mr Rc id Moir In a letter 
wn have ifseivcd Irom Mr I owis Abbott ho suggests 
tluit the aigumcnts of Piof Oslioin and other pnlae 
oiitilogists might 1x1 much leinfuiced did they make 
giiutti use of tho lollateial oviclonce afforded by 
archeology and what is called by some hthoclassio 
logs a teim which wo cannot legarcl with com 
plttceiict Mr Abbott rightly dwells u| on tho im 
puitanco ot the I ast Anglian cvideict. in any clis 
cussion relating to the anticjuity of man and esjxcially 
of tertiaiy man and enumerates some of the finds 
which might have gone to strengthen Prof Osborns 
case Ho lefeis to tho hrst mdis]nitablo find — 
the stiletto made fiom tho hast of a deers antloi 
found 111 tho ( on aline ( rag at Allborough huilotk, 
some hfty y ears ago A well mode flint implement 
was found iii the l<oxhall Crag pit Ipswich iii 1888 
J his IS the pit whii h was afterwards the site of Mr 
Reid Moil a diacovenea At 1 horpo Neswitk sovcial 
worked flints weio found while digging out the nb of 
an elephant and were accepted by the late H B 
Mrcxxiwarcl— a very cautious observer — as of human 
worknuuiHhi)) Mi Abbott also lofers to tho finds 
made by Mr Savin and otheis m the Cromer l<oieBt 
Bed These flmte wore first brought to light at 
Runton m 1888 on the some occasion as the finds at 
the l<oxhall pit, duimg the 1 ast Anglian F^xeursion 
of the International C ongross of Creologists when the 
l»aity had been joined by tho prmcipal Jtost Anglian 
geologists Mi Savm resumed woik on the Cromer 
lioiest Bed m 1806, and an exhibition of his finds woa 
held at Burlington House, arousmg much mteiest 
These finds, Mr Abbott jximts out, show that evidence 
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for teitiAiy man hod been obtained from the >ore8t 
Beil thirty one years, and fiom the Coiraline Crag 
thirty nine years, before the date olaimed by Prof 
Osborn 

This Ministiy for Social Welfare in Austria has been 
carrying out obaeivations with the aid of Prof 
Coniad, Piof Hausmann, and others, on the climatic 
< onditions of sanatoria, in order that these should be 
placed in the best {lositions , for example, at mountain 
altitudes, wliero the maximal degree of sunshine 
and snowbhme and cool dry an fiie fiom much wind 
are obtainable Measurements of the ultra violet 
raihation and of the cooling power of the air as 
indicated by the katn thermomcUr, have been taken 
in addition to the usual meteorological measurements 
In Biitain the most siiiisliine and drieat climate aie 
obtained on the south east, but sanatoiia aie scattered 
all ovei the oountry No doubt the most ideal 
conditions aie afforded by the Alpine climate but 
excellent results can be obtamed in the vaiious parts 
of Britain by open an tieatmont ShelUis can be 
ai ranged to mitigate wind and aitihcial sunlight used 
to make up foi dehcicncy of light Lveii in Salford, 
rickety weakly children have been made lobust and 
he althy by being put to live m an open an sheltei 
and plavgmimd well clothed and fed and given no 
aitiluial beat other than tliat used for drying clothes 
and waimiiig food for adults who cannot be dis 
ciplmed as childion there is advantage in treatment 
at an isolates! Alpine sanatoniun If cases of tidier 
culosis of the lungs went tlieie m the early stages of 
the disease and staycii foi a couple of ycais so as to 
avoid cataiihal infections which result irom coming 
home, cuii woidd lesidt m almost all Mischief is 
caused at the sanatoiia in jKipiilai Alpine resoits by 
the wmter visitois carrying thithei catainial iiifcc 
tions Isolation from such infection is a chief lo 
cpiiiement while the waim sun and calm, cold ckon 
air of the mountains woiks its offc < t 

Thf pivsidential address of Mr Ldwin I hoin)Mon 
rhairman of the Water Committee of the Liverjiool 
( orjioration, at the annual meeting on July 9 of the 
British IVatei works Asscxistion, was an interesting 
discursive survey of various matters connoctoci with 
the HU]iply of water to cities and towns generally, with 
some allusion in particular to certain notable features 
and incidents histone and economic in the genesis 
and development of the waterworks of the City of 
Liveipool In the course of his address Mr Ihomp 
son touched iii»on the chemical analysis of wstei nver 
pollution, supplies from wells, methisls of purification 
hardness water for |>owor pui poses iier capita con 
sumption domestic fittings m tact on c{uite a 
number of topics of imjioitanco to municipal authun 
ties Among points of interest may bo noted his 
statement that the consumption of water m Liveniool 
IS 36 gallons per head ]>er ds;^, and his confident 
anticipation that the time is not far distant when 
the demand will be much gi eater than it is to day and 
that it will become a very serious c onsideration He 
went on to contrast the low quantitative staiidaid of 
British supplies with that obtommg in Araeiica (200 
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gallons |ier heacl]ierday)andthedofect8 in UreatBntain 
m regard to fittings for domestic water supply Liver 
pool, it appears was probably one of the farst authori 
tieatoreqiurenoadditiunaljiaymentforwaterforwater 
c losets and baths the extra charges for these purjiosos 
being done away with m 1860 Ihe cost of providing 
and mamtaining all communicating ]ii|)oh supplying 
domestic services m the Liverpool area of distribution 
IS more than £7500 |>er annum and for tins there is 
no dueot charge Iinally Mr Lhomiison gave it os 
his opinion that, m spite of national shortcomings in 
other ditec tions when it comes to the quostinn of 
the purity of inibhc watei supplies Lroat Bntain 
stancis pie eminent 

Thk Water Powei Bc>aoiirces Lommitteo in its final 
report issued in llil recciramended that investigation 
should ho made mto the problem of comiiensatinn 
water to iiparian mtorosts and appomtod a sub 
committee to inquuo mto the problem The present 
method was adoptcxl some seventy years ago and 
based on purely empiiical Imes I ho procedure is to 
deduct from the average annual lamfall over the catch 
ment area one fifth or one sixth in older to anive at 
the ismfall that might be relied on dining a period of 
three tonsceiitive dry years Irom the remainder 
14 iiirhes was dechic ted to cover losses due to ovapora 
tion and absorption Iho amount thus i(>achcxl, 
called the available yield, wtas clividid between the 
iioeds of public watei supply and npatian interests ui 
certain proisirtions geneially two to the foimer, and 
one to the latter 1 he sub committee ( Assc ssment of 
( ompeiisntion Water Miiiistrj of Health, 1910) jiro 
jKises to retain tlin method of estimating rainfall ovet 
throe dry years by deducting 20 })C r c eut from the long 
fienod average hut to alter the basis of allowance for 
ova|ioration and absoiption It is pro|xmed tliat this 
loss should bo measured for every river by the diffc r 
eiiee between the rainfall and the run off us osc ei tamed 
by stream gaugings which should measure all flows of 
the Btieam for a )iiiiod of seven vears Tins peiiod 
should bo pnoi to or during the constinction of im 
poundmg works I<rom this a method is suggested 
foi arriving at the assessable flow on w hich the amount 
of compensation water should be determmod in 
relation to the use of the stream by iiparian mtoiests 

l<Roii a commimication in the Turn* by the curator 
of Sir John Soanes Museum, the welcome news is 
forthcoming of the lecovery of thirty two iaige draw 
mgs by Sii ( hnstojiher Wren the iletails of winch 
lotor to Whitehall Palace (1698) Windsor! astlo(1706), 
and Greenwich Hospital (1604 91) The drawings 
had found a home at All Souls Oxford, though no 
roc ord existed respecting thou acquisition The first 
dispersal c>f the collection of Diawmgs of Architecture 
of the late Sir Lhnstopher Wren , together with a 
series of antiipie marbles gems medallions, and other 
articles, took jiloce in the Great Piazza, Covent Garden, 
in April 1749 A sale catalogue mentions the re 
covenxl drawings also, a note tberem gives the pur 
chaser s name as Dr htack, k R b This interested 
person would apjiear to be identifiable os Dr Thomga 
Stack, who was elected mto the Royal Society cMc 
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Jan 2e 1737 [1738N8] signing the charter book on 
formal admission a little later At that tune bir Hans 
Sloane was president of the bociety If one may j udge 

from a paper of his m the Phtloiophieal Tranaarixona 
for 1733 he seems to have been of a credulous turn of 
mind Perhaps better opportunity was given m work 
connected with the writings of the celebrated Dr 
Richard Mead (Xewton a physii lan) He translated 
from the Latin Mead s Ireatise conoenung the in 
fluenco of the bun and Moon uiwn Human Bodies 
(1748) and Modic al Precepts and Cautions (1711) 
Posterity now 1 onnei ts him however indirectly with 
All Souls Oxford 

Di RFSi the World Power Confeienco held in 
Berlin last month a visit was arrangcil to the now 
high tension testing nsim of the well known porce 
lain factory of Messrs Ph Rosenthal and Co I td 
in Bavaiia The rapid increase in the high tension 
voltages usctl m practite has ma lo necessary the use 
of high tensK n testing piessures of two million vi Its 
In Geimany 220 and 360 kik volts are at present m 
use, and for the Luropoan grid Dr Oil veil has pro 
posed 400 As the hrm manufactures high tension 
insulators it was netossaiy to test with very high 
pressures so as to increase the knowledge of sparking 
plieuomena It had the bcnefat of the expenonco 
gamed in similai laboratories m other countiies 1 ho 
budding IS of lemfon ad concrete it has no windows 
and has a flat roof It was necessary to make the 
loom lightproof so that photograjihio studios could 
bo made Pwo independent sots are installed one for 
altematmg cuirent and the other fur illicit current 
impulse testing The firm has succeeded in budding 
a single transformer which ptoduces two million vc Its 
The height of the transformer is 20 feet and the 
voltage produced is measureil by the s|iarkmg gap 
between two hollow copjior spheies each eight feet in 
diameter and weighing 1600 lb fhe direct current 
impulse {.IrrC is the largest in existence When the 
condensers ore connected in senes a voltage of 
2 200 000 IS produced The sphencal electrodes hve 
feet in diameter are arranged so that the spark gap 
IS vertical and thus floor space is saved Photographs 
of the outside and inside of the tostmg laboratory are 
given in the hUctnexan for July 4 It is said to be a 
most impreesive sight to see the flash over on an insula 
tion cham oomixwed of 14 largo insulators the spaik 
attaining lengths up to 12 foot 

It is announced by Science Service of Woshmgton 
D C that a bill is shortly to be re{ ortod out from 
the House committee on the Library which will allow 
the President of tho United States to decorate men 
and women who while m tho employ of tho fedoral 
(lovemment have made outstanding contnbutions 
to the advancement of scientiflc knowledge or the 
application cf its tiiiths in a practical way for tho 
welfare of the human race, and to citizens who while 
m the employ cf the i<cMleral Government, have 
rendered conspicuous service to humomty at the 
voluntary risk of life nr health over and above the 
ordinary neks of duty There will be two medals 
For the scientific worker who has made a specific 
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contiibution to the knowledge of the world, there wul 
be the Thomas Jefferson Medal of Honour for Distm 
guiahed Work m bcience This medal is named after 
President Jefferson who was an early patron of 
science The other medal will be known as the 
Jesse W Lazoar Medal of Honour for Distinguished 
Self bacrihce for Humanity and wdl be awarded to 
those who risk life and health that the cause of 
science may bo advaneexi Ihis medal is nomeil after 
Dr Lazoar who as a momber of the famous Yellow 
lever Commission allowed an mfected mosquito to 
bite him giving him a fatal infection with the disease, 
which has been conqueied through the information 
that this and similar heroic sacrifices have given to 
mechcal scionco Onlv throe medals ui each class will 
be awarded each yoar by terms of this bill and the 
National Academy nt Sciences will ]iass on names 
rocommondod to it by heads of departments and 
independent oflices of the lloveinment It is con 
ceivsble that one person might be awarded both 
medals either m one >eai cr in different years 
Recipients of these medals would in addition 
receive 1000 dollars each Iho bill will iirobubly pass 
nt the next session of tho 71st tongross beginning in 
December 

Mkssbs Adam Hilgci Ltd have just published a 
new edition of then geneial latalogue containing 
particulais of appaiatiis m sections D to N of then 
complete list and a statement of the contents of supple 
mental y catalogues of moie specialnuNl manufactures 
It includes a consicleiable number of items maiked 
as now apieaiing for the hist time of which a few 
may be specially noticed In Section D (speotro 
graphs) there is a description of a 1 metre vacuum 
grating spxstrograph following the lines laid down by 
bawyer ( J 0 S A lip 303 1927) and also em 

bodymg features not appealing m his design such as 
an efificient means of raising or lowermg the plate 
holder and of withdi awing and replacing the shutter 
of tho plate holdei m i nmo so that the instrument 
may be used in a well lighted room Phe sht system 
18 arrangfxl so that gas discharge spectra may be 
photograjihed without using a wnndow In the same 
section an X ray crystallograph is deeciibed designed 
for chemists mi tallurgists geologists and others who 
desire tho analysis of ciystallme structure in com 
pcuatively shoit iieiiods of time and with the smaUest 
amoimt of unfamiliar techmque Section f (acces 
sones for spectrometers and spectrographs) includes 
a new apparatus for sparking solutions in which the 
liquid drops steadily from cm upper tube into the 
spark gap It would have been of advantage if it 
hod been stated whether tho wundow supplied was of 
gloss or quartz Airangements for carrying out de 
Gramonts method of sparking materials mcludmg 
powders aie also provided and a special powder has 
been prepared contammg fifty elements m such pro 
portions as to show only about seven spectrum hnee, 
including the raxea uUxmu of each element This 
should greatly facihtate spoctium analysis A star 
plate measuiing machine accommodating plates up 
to seven mches square, is described and illustrated m 
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Section L (micrometers, etc.), and Section M (polari- 
metera and refractometers) contains i>articulars of an 
viltra-violet ^talon lefractometer reciuiring only a thin 
iUm of liquid. The catalogue as a whole shows a very 
adequate provision for all types of siieetroscopio and 
allied investigations. 

Ik his seventeenth annual report to the board of 
trustees of Mellon Institute of Industrial Research 
of the University of Pittsburgh, Dr. R. R. Woidlein 
has summarised the activities of tho institution during 
the fiscal year ended Feb. 28 last. The sum of 
£186,000 was oontnbuted by industrial fellowship 
donors in support of research — an increase of £26,000 
over the preceding year. Tho total amount of money 
appropriated to the Institute by companies and 
associations for the nmeteon years end^ Feb. 28, 
1930, was 6,740,273 dollars Tliroughout the year 71 
industrial fellowshiim, requiring tlie services of 200 
full-time research men, were m o))eration. Sixty-one 
industrial fellowships -21 multiple fellowships and 
40 individual fellowships — were active at the begmning 
of the new fiscal year. Eight are being sustauiod by 
mdustnal associations. The industnal research per- 
sonnel consists of 21 senior industnal fellows, 88 in- 
dustrial follows, 34 full-time fellowship assistants, 
and a number of part-time assistants. Especially 
notable results have been forthcoming from the 
following mvestigationa : air pollution, bricklaying, 
carbonated beverages, cooking utensils, food vaneties, 
beat insulation, loilme, launilering, organic synthesis, 
|ietroleum production, and vitnfied sewer pipe. Ten 
fellowships completed their research programmes* 
beds, oast iron (two fellowships), chrome plating of 
alummium, gum, hats, industrial alcohol, licorice, 
steano acid, and surgical supplies. Nme fellowships 
became active during the fiscal year : can, fatty acid 
uses, garment, hemp paper, niootme, oxygen, rosin 
oil, steel treatment, and wood by-products. Five 
new fellowships have been accepted and their opera- 
tion will bo begun during tho early part of tho now 
fiscal year. The Institute’s department of research 
m pure chemistry has continued its work on acidic 
carbohydrates occurring in plants and on other 
problems in the provmoe of sugar chemistry. Of the 
61 fellowships now active, 16 have completed more 
than ten years of work. 

In pursuance of its policy of founding meteorological 
and geophysical observatories in high latitudes, the 
Soviet Government last year sent an expedition in the 
icebreaker Sedov to found an observatory in Frans 
Josef Land. After some trouble with {la^-ioe Cape 
Flora was reached and eventually Hooker Island, 
whore a site was chosen on the west coast in lat. 
80° 19' N., long. 62° 48' E. Prof. R. Samoilowitch 
gives an account of the work of the Sedov in Petcr- 
manns MitUilwigen, Hofte 6/0, 1930, with a track 
chart and a map of Hooker Island. The Sedov pushed 
north to the Victoria Sea and visited Rudolf Island 
before returning to Archangel. 'This station is the 
most northerly observatory funotinning. 

Fhom the Annual Report of the National Museum 
of Wales it is easy to discover the secret of the rscrat 
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progress of that institution . Here is a national museum 
in more than name, for its governing body embraces 
the widest interests and the nation unites behmd it 
with a will. During the year tho Building Fund 
received from imvato donors £10,487, and £67,000 
has been aecumulated towards the erection of muoh- 
needod now galleries and a lecture room. Tho total 
aimed at is £160,000, and of this the Government has 
promised £60,000 ; pending the raismg of this large 
sum, tho Government has permitted a proportional 
expenditure of grants, and the budding of gallery and 
reserve occommoilation m an east wing is being pro- 
ceeded with. In the Museum itself tho gradual pur- 
chase of now exhibition cases is making itself noticed, 
both m permitting tho addition of new objects of 
mterest ami m improving the general apjxMirance of 
tho exhibits by allowing the elimination of old ill- 
assorted cases. 

Tkk city of Vancouver, British Columbia, lias 
reason to thank its Art, Historical, and tknentifio 
Association fur the oflorts made to increase public 
mterest in the Museum and Art Gallery The publica- 
tion of the quarterly Miueum and Art Notes should 
be good jiropaganda, for tho journal contains a proper 
blend of articles of general interest and of more 
definite scientific value. The results are apparent 
enough in the response of tho public. The Curator's 
rejiort for 1929 (contamod m the December Notes) 
shows an attendance of 86,228, an increase of almost 
10,000 m two years, and the acting president’s 
address states that although every section, art, 
natural history, mineralogy, Indian, etc., has attracted 
its followmg of students, residents, and toiinsts, the 
outstondmg feature has been the greatly increased 
use of the Museum by school children, both m- 
dividually and m classes conducted by the teacher 
and, whore requested, by tho curator. But there is a 
fly m tho ointment : valuable collections have been 
lost to tho museum because of lack of spaco and funds 
to exhibit them suitably, and material which has been 
given by generous donors is crowded out of the 
galleries. More accommodation is required, and the 
city authorities would do well to consider with sym- 
pathy this clamant need of one aspect of the educa- 
tional progress of the citizens. 

Tbk annual special issue of The Chemisl and Druggist 
publisheil on Juno 28 contains among other historical 
articles the fourth instalment of Dr. Charles Hinger’s 
“ Sketches in the History of English Mediome ", 
which deals with the beginnings of tho scientific 
methoil m the seventeenth century, as exemplified by 
Harvey, Par6, Sydenham, and the Royal Society, tho 
text bemg liberally mtorspersed with oontomporary 
liortraitR and illustrations of books and instruments. 
In addition to giving an appreciation of the works of 
Fabneius of Acquapendente, Harvey, Par4, and 
Sydenham, os well as an account of the famous 
medical school at Padua, where Harvey pursued his 
studies, and of contemporary British pharmacy, of 
which Thomas Jolinson was on eminent representative. 
Dr. Singer pomta out that it was in the seventeenth 
century that the study of tropical mediome in Great 
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Britain timt originated, owing to the discovery of new 
lands bringing men mto contact with new diseases 
The earliest Lngluih work on this subject was 
{lublished in 1698 by C»eorge Wateeon, under the title 
of The ( ure of Diseases in Remote Regions , to 
which Hakluyt alludes m hw \ oyages published 
two yeais later In (omliision, Dr Singer refers to 
the change m the chemical outlook achieved by 
Robert Boyle who not only liberated thomistrj tiom 
alcliemy, but also made ihomistry indo]>endent of 
medicine with which it had hitherto been too c losely 
aissociated, to the detriment of both 

Wk welcome the apiiearance of a new senes of the 
Quarterbj Journal of Mathematirn a formerly well 
known journal published by the interpnso of the 
t larendon Press The old Quarterly Journal published 
as a private venture at ( ambndge appealed legularly 
until the War but only at rare intervals fiom 1918 
until its death on completion of the fiftieth volume 
in 1920 It IS to be ho|ied that a subject index to 
the whole fifty volumes will he piihlishod in due course 
Opjiortunity has been taken to increaso the si^e of 
the page in beginning a new sei les 1 he stylo of 
]n lilting is a great improvement on the former and 
only possible by the use of fine quality jiaiKr A 
strong editorial boanl is behind the now enterjinse 
and from the lontints of the ojioning jwrt wi fnrchee 
that this juuinal will soon beconu a lecognised 
medium foi the publication of fust class mathenuttual 
research The new journal als<i iiicoqinrates the old 
established Mestenger of Malhemalujt 

Tub I nivorsity of Brussels on the pro|>OHition of 
the iaiulty of Sciincc has cniifeirml the degree of 
doctor honoris enusa on Sii William J Pojk 

Ak Irajienal Horticultural ( onforence called by 
the Impeiial Buieau of fniit Production Last 
MalluigResoaich Station Kent under the legis of the 
Imjienal Agricultural Bureaux will be held in the 
Conference Hall of the Royal Society of Arts on Aug 
6 7 Tlie main puqxise of the ( onferonce will he to 
discuss the best methods of appioach to lioiticultiiral 
problems and the technique involved Ihe oi>oning 
address will lie delivered by bir Robert Gieig chair 
man of the Imjierial Vgncultuial Bureaux and {lajiers 
have been promised, among others by several workers 
from the Dominions The work of the Im|X)nal 
Bureau of hniit Production will be described, and 
groups of pajiers are to be devoteil to horticultural 
lesearoh in the Dommions, a]j|ilications of jniie science 
to hoiticultural problems, soil and climate surveys, 
and fruit storage The discussions will be open to the 
public 

rur jiioposal to establish a college for postgraduate 
medical study in l,ondon lias advanced a stage, for 
the Minister of Health Mr Arthur Greenwcxid hcui 
appointed n jirovisional oiganisation committee to 
proceed with the action nocessaiy to sexure the mstitu 
tion of a British Postgraduate Hospital and Medical 
ScbcMl Tins committee is to consider and lejKirt on 
the action requisite to lead up to the plannmg and 
construction of the bohool the form of sovemment 
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appropnate for it, and the relation of the bohool to 
the London County Council and University of Ixmdon 
The chairman of the cximmittee is the Right Hon 
Viscount ( hclmsford and the committee consists of 
representatives of the Ministry of Health, the London 
County Council the I iiiversity of London, and a 
number of distinguished medical members, with Mr 
M Hesoltino of the Ministry of Health, os secretary 

Thf fifth Pacific Science Congress is to bo hold in 
Canada on May 23-Jime 4 1932 under tho auspices 
of the National Reseaioh Council Meetmgs will be 
held in the cities of Victoria and Vancouver, B C , 
and a short tour is planned to follow the congress 
moetuigs so that the delegates may see somethmg of 
tho Dominion Tho C ongress has a twofold purpose, 
namely (1) to mitiate and jiromote co o])eration in 
the study of scientilic pinbloms relating to tho Pacific 
region more jiarticulai ly those afiectuig the prosiienty 
and well being of Pacifii (leojiles , (2) to stiengthen 
the Isinds of jieace among Pacific peoples by pmmot 
ing a feeling of brotherhocxl among tho scientific 
wnikeiH of all the Pacific lountnos Tlie first Pacific 
Science C engross was held in Honolulu in 1 920 the 
second m Sydney and Molbouine Aiistialia the 
thiidat Pokio and thefoiirthmBataviaand Bandoeng 
Java III 1029 Thus whon the next Congress is 
convened in Canaila it will be the first of these meet 
mgs to lie held on the eastoni side of tho Pacific 
Ocean 

An executive committee to oiganiso the fifth Pacific 
Self nee Congress headed by Ih- H M lory piesidont 
of tho National Rtsoarch Council of Canada has been 
appointed I heie are two vice presidents President 
L S Kluick of the Lniversity of Biitish (oliiinbia, 
and Dr irank D Adams omeiitiis dean of tho 
Faculty ot (uaduate Studios Mc(«ill I nivorsity 
Montmal Tho treasurer is Mi S P I agleson 
sccretaiy tmasurei of the National RfsKutreh Council, 
aiul Mr H T ( ook also of tho National Research 
< ouncil staff IS geneial secieUry 1 he ofliie of the 
[ C ongroHB IS in the National Research ( ouncil Building 
at OttawH Canada I hero ate to bo two main 
divisions ot tho ( ongross The division of biological 
sf lontes will bo headed by Dr C M Loan Fraser 
professor of /oology in tho University of British 
Columbia tho division of physical sciences will be 
under tho rhairmanship of Dr R W Brock, dean of 
the Faculty of Applied Science, University of Bntish 
Columbia The ( ongress will bring to the Dominion 
and to the study of Pacific problems in which Canada 
has a great interest an mtemational body, mcludmg 
among its mombeis many distinguished men of science 
from different parts of the world, as well ns many 
others who will influence the development of improved 
scientific anil commercial relations between tho 
Domimon of Canada and the other ooun tries bordering 
on the Pat ific Ocean 

A VAtUABUS index to tho contents of tho forty 
completed voliunes of tho Mimoxrta de la Soaiti de 
Phynque ft d Httfotre Naturelle de Oenite. from 1821 
to 1930, has been compiled by John Briquet, and r 
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published as the hnal fascicule of Volume 40 It h 
not a •lubject iniiex in the onlinary sense for there is 
no alphabetical arranKcment of the subjects of the 
papers but a Keneial alphabetical list of authors is 
followed by authors lists grouped according to the 
various branches of science In addition a table 
shows the year of publication of o€w.h part and a 
separate list indexes the biographical notices which 
have appeared, 234 in number 

\u LK ATiONS are inviteil fi r tl e following ii) j int 
mints on or before the dates mentioned A lepiity 
chief enguieer and an assistant cngmeeiing suiiei 
intendent of works under the Metiopohtau Water 
Unml — Tlie Chief Knginoer Metro^Kilitati Watoi 
Roaril 173 Roaobory Avenue 1- ( 1 (July 21) A 
jiiniir assistant m the pathclogual dcimrtmtnts if 
the Royal Vittona Inhrmary and the Liiivcrsitv if 
Durham College of Medicine The Uouso (,o\om i 
an 1 Set rotary Royal Viitona Inhrmary Neweastle 
ui)on Jyne (July 23) An assistant loctiiiir in agii 
cultuie under the C omwall County C < until 1< liiiatim 
Committee — Tin Sei rotary foi Lduiatiin < unt> 
Hall liiiri (July 24) A iliuf assistant under the I 
Siottish Society for Research in Want Breetlmg foi 
work on sinis disease of potatoes The Sicrctaij 
Scottish Society for Research in Plant Breeding 8 
hglmton Ciescent Fdinburgh (July 20) A j rofoss r 
of e liuatioii 111 Rhuiles University ( rllej,e riii Seen 


tary Office of the High C ommissioner for the Union 
of South Afnca Trafalgar Sipiaie W C 2 (July 31) 
A chief agiicultural lecturer and advisor under the 
Dorset County Council County Agricultural tom 
roittee — Tlie C lork of the C ounty ( ouncil C ounty 
Offices Dorchester (Jul> 31) An assistant lecturer in 
jiliysics in the Lnivcrsity of Hinningham— fht Secro 
tary llie I iiiveisity Bimungham (Aug 1) A 
research assistant in the department of mathematics 
of the Imperial College i f Science and 1 ethnology 
The Registrar Iinj eiial C ollege of Scionc e and Ici li 
lit logy Snith Kensington SWT (Aug 7) An 
assistant j rofessoi if anatomy m the University of 
Manitoba The Dean < f the 1 acuity of Methcmc, 
Me Inal College Wiimijeg Canada (Aug 8) V 
|iinfi|>al if the Stianmillis I raining C liege Belfast 
Ihe Setietaiy ( immittee tr r the Tiaining if 
reuilieiM Ministiy of 1 diicatitn Parlianieiit Build 
mgs Bilfast(Aiig lb) Research stiidentshii s iit the 
I ondon Schot 1 t Hygimc an 1 Tit pical Me lu me in 
rts|ieftively cntomtlogy an I j r t i/oologv The 
Setretaiy Lind in School of Hygiene and Ti j ical 
Meditiiu Kop)iol Stioet W t 1 (Sept 1) V Samuel 
I iinei leseaich fellow trr w ik lu lantei and the 
jathil g> 1 gr wth in the I nivcrsitj f Liveijool 
Iho Registrar The I niveiMity Jiverjiifl (Stjt 
30) A gratluato mistitss witl gad rpialihcations in 
betany at Nowp rt TW Set n 1hi> School Tlie 
Dirwtor fj Incatiin t mmty Hall Xowpiit 1 VV 


Our Astroaomical Column 


The Planet Saturn — Mr \\ h Denning writes 
Satuin 18 now favourably situated m some lespecta 
foi observation being visible nearly all night Ihe 
rings are now widely ojien and their northern side is 
Pjvstnted to the earth The apparent diametei of the 
planet is at present 16 4*’ It was in opposition on 
July 1 at a distance of about 838 800 miles from the 
Mrth Being placed amongst the southerly stars of 
Sagittarius its altitude will be veiy low and only 16° 
when pausing the meridian on July 20 at 10 40 pm 
Telescopic definition will not often favour the observer 
under the conditions though in southern latitudes the 
object will attain a greater height and mduce more 
sutteesful rcaults The beltetl asjioct of Jupitei s ilisc 
IS rejieatod m the cose of Saturn and from their 
chapter ^d the changes affecting them it seems 
pror^blo that the atniOfq>henc phenomena are %oiy 
similar on these large planets On Saturn however 
they appear less conspicuous and are not so frequently 
notic^ but this is due in a large measure to the fact of 
their bemg famter and smaller than the features of 
Jupiter 


Nature of Hagen ■ Dusky Nebulosities Muth con 
troversy has raged about the ivality of these difficult 
objects Father Hiwen has been able to collect a 
tonsiderable body of visual evidence in support of 
th«r existence going back to Sir W Herschol and 
uicluding some welllcnowrn observers of the present 
tme A good many astronomers have felt the weight 
01 the objection that the olnects cannot be photo 
graphed either on ordinary plates or on red sensitive 
ones 

J Hartmann makes the siiggeetion m 4»<r 
Aom , No 6716, that they may consist of diffused 
sodium clouds Ho notes that, m addition to the 
well knowm stationary hnes of calcium, some stars 
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show the D line of sodium as stati nary Flu D line 
comes m a region if the spetinun whoio neither 
ordinary jilates nor led soiiHitivo onts liave iniith 
sensitivity on the other han 1 it ctiints near the 
maximum of visual seiisitivity Iho colour if the 
Hagen tloiids has been variously described as blown, 
yellow and rod It is difficult to assign an exact 
colour to very faint objects so this would not be in 
consistent with the wave length of the U line 

Prof Hartmann jiroiioscs himself to take jihoto 
graphs with a cameia of focal ratio \ using platre as 
sensitive as jioHBiblo to this region and a suitable hght 
filter (OGl on the list 4213 of Sthott iind t.eii 2 
mni thick) The txposuies will lost several hours 
Ho asks that similar photographs should bo takt n m 
I urojie and North Amenoa Ho notes that if the 
light IS really moniK hronuitic it would not bo much 
more difficult to photograph the miectmm of the 
clouds than the clouils themselves This would serve 
to verify his conjecturo as to the wrave length 

The Planet Pluto Harvanl Announcement Cartl, 
Iso 137 gives the following positions of Pluto deduced 
by Mr Ross from jilatt s exjiosed at A erkes Observa 
tory 

IT K 4 1030 0 hDecI 10300 Has 

1921 Jon 29 0896 6> 31 21 9 19 43 14' IS 

1927 Jan 0 28 7 4 3 2 21 13 3 18 

The (lOHitions are in gocxl accord with the recently 
published orbits 

Prof P Stroobant has remeasured the image of 
Pluto photographed at Uccle 1927 Jan 27, 21** 27“ 
41« U T using SIX comparison stars The now poei 
tion for 1927 0 is T" 1“ 89 966‘ N 21° 17 44 0' ^is 
should be substituted for the previously printed value 
T* 1“ 69 7’N 21° 17 69 7' which was mexaot Th& 
new value acconls well with the calculated orbit 
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Research Items 


Tubuai — All account of Tubuai one of the Auntral 
Islandx based upon material collected by the Bayard 
Domiiiuk hxiHHlition w ajiven by Mr Kobert 1 
Aitken m Btdt 70 of the Boinice P Diehop Museum 
of JHoiiohilu Thin island lies alx ut 400 inilt s south 
of Tahiti and is fvidintly of ^olcanlC oriftin The 
material culture of the inhabitants is chanu tensed 
by the faro ooeomit manioc and banana and by 
hah rather than aniinal fooda The dwellings art 
Polyneaian in design Ihe islandtis hsh with the 
siKai and use the oiitiigirei ranoe pio^llod by i a Idle 
and sail but not with the polt They wiavo m 
coconut leaf and latihala Ihtii inatiiial lulture is 
th la closely lelatcxl to that of modem Taliiti I ho 
ni>tl}dogy 18 distinctly Polynesian containing ole 
monts found m Now Zealand lahiti and Hawaii 
In the social oiganisation i f foimer tla>s there were 
definitely recognised diatncls each occupied by a 
leading man or chief with family relatives an I 
follow era There waa conatant warfare between 
distnits Powerful leaders Irom other islands 
eapecially Hanavoo invaded the island and eon 
quered thi families of the varii us distiiets Iho 
modem language is almost entiioly a lahtlian dia 
leot mtiodiiced bj missions A few words lo 
momberod from pn iiiiasion days indicate that the 
former dialect a] pioacheil more nearly to the old 
Polynesian language Aieliadogical remains point 
to a foimer religious rciemoiual life ditieimg from 
that of Inhiti and similar to that indicated bv 
mmilar reruams in Kurutu an 1 Raivavae Remains 
ot ancient villages suggest a much largi r population 
in oldin times It is clear from lenal reeoiels that 
till influence of Raiva\ae on lubuai has been very 
great and that there was fioquint interchange tf 
culture and blood 

Peruvian Textiles Miss T ila M O Neale and Dr 
A I Kroeber have mode an mtenaive study of the 
textiles of one lent Pom based uj on the collection e f 
the University of California S< me 6'iO pieces have 
been examined and though about 1000 more await 
investigation it has been thought ox))edie)nt to sum 
maiiso the results to date these aie now piibbshed 
08 No 2 vol 28 of the Publications \n Amenean 
Arckaeoloqy and I Ihnolog / of the University Ihoso 

f r^istoric textiles are deiived from sites on the 
'eruvian e oast from about 300 miles n rth of I ima 
to about 290 milts south of that city In time they 
cover the whole of Peiuvian piohistory from 1 orly 
Nasoa and the primitive fishing period down to Inca 
No material from the llighlan Is was available The 
chronological seeiueiico is based primaiily on pottery 
secondly on building bead defoimation and other 
cultural traits The following inferencos are drawn 
(1) Certain habits ^leisistol eharaetorising certain 
regions (2) ehangos in |>eriod manifest themselves 
m stylo rather than m technology and in the pro 
feronces given to certain toclmiques rather than m 
invention (d) the fundamental tcxihnoiogioal exm 
trol of the art was established at the beginning of the 
disooveied record In regard to the last it appears 
for example that cottin and wool are used m all 
penods The (lercentage of jiiecos containing all 
wool fabrics is as a matter of fact highest in the early 
period while all e otton fabrics are highest in the latest 
period The free use of wool m the early penod 
means that the textile art was then already elaborate 
and that trade between coast and interior was regular 
as the latter alone pnxluced wool A second point 
mdioating the unity of the art was the loom which 
throughout was at the t>pe attached to the weaver s 
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belt Nearly all the fundamental weaves appear 
already in 1 arly Nasoa Ihis also holds for the 
(iyoe As reganls the decorative designs these 
changed to correspond approximately with the 
designs of the pottewj — tram typically semi realistic 
(pre liahuanacu) to stiffly representative (Tiahua 
nacu epigonal) to purely geometric and oonven 
tiunahsecl (Late) 

North Atlanbc Scopelid Fishes — Dr A V Taning 
in his Synoiisis of the Sci^bde in the North 
Atlantic (Vidensk Medd fra Dantk Naturh Form, 
Bd 86 1828) surveys those fonns which are met with 
in the Atlantic north of the Nquator The material, 
which consists of many tons of thousands of speoi 
mens was culloetail by the Dana and other Danish 
vessels under the guidance of Prof Jobs bohraidt 
The author lias oxammed for comparison many others 
from vaiious localitios including some from several 
Fiiiopean museums Fifty seven species or sub 
species are noted in the present work nineteen of 
which are new The scoi chds which possess photo 
phores in diffeient ixisitions on the body are clwifled 
chiefly by these organs and tho present siu-vey con 
swts of keys to tho sjiecies of each genus giving a clear 
elmgnosis an I the distnlmtun m each case 

Californian White Sea Bats — Mr S S Whitehead 
m his palter \na1> sii, i f Boat C atches of White Sea 
Ba«s (Ci/no9citn nobilut) at San Pedro California 
(Division of Fish and t amo of California Ftsh 
BuUHn No 21 ( ontnbution No 86 from the t ah 

fomiaii State Fishc lies Laboratory 1630) summarises 
the mfonnation regarding depletion in the White Sea 
baas hahery Ibis fish is important commercially 
with an mcreasing demand It may teach a length 
of fuui to SIX fret and weigh 60 DO pounds It was 
found that the best way of understanduig exutmg 
condititns was by estimating the catches per month 
rho aveiages for both boat catches per month and 
boat catches per trip were dec idcxlly downward during 
the jienod 1918 28 Tlius the availability of the 
White hea lioss has decreased each year which imlcws 
the fish have c hanged thoir habitat, moans depletion 
riio reduction may be due to natural fluctuations 
over a jiencxl of years or to adverse spawning seasons 
or an increase of natural enemies or to over fishing 
Wliatovpi bo the cause the conclusions aro that the 
White Sea bass fishery needs protection in order to 
ensure it against extinction in the future 

Halticine Beetles — Dr D Ogloblin of Poltava 
Russia has published in ho» S, 1 April 10 1030 
Madrid an mtorestiiig study of thirty five of Mot 
Hchulsky s species of Halticme be etles \t one time 
it was thought that those were lost but now it is 
known that they or at least some of tliem exist in 
tho Foologual Museum of the University of Moecow 
FntomulogistK who have to deal with MotMhulsky s 
siiecios suffer from tho lack of an exact knowledge of 
the condition of his types Dr Oglobbn s study will 
remexiy this to a eei tarn extent because besides many 
text figures his papr is accompanied by an excellent 
plate of twelve c oloured illustrations which were all 
drawn by the author from tho cleaned uid remounted 
tyi>es Dr Ogloblin is to be congratulated on his 
work and it is hoped that he will have more oppor 
tumties to publish further studies of Motsohuuky s 
Ihe present paper has been edited by Mr N 

Japanese Monograph on Rhuoput — The genus 
Rhttoptu was originally separated from Mvaor m 1820 
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by Ehrenberg, but the apeoies of this genua are ao 
variable m culture that their ayatematio atudy haa 
alwaya preaented great difficultiea Yoahihiko Yama 
moto hM grown aa many apeoies as jiofanble in pure 
culture under different conihtiona, obtaimng apeoiea 
from other workera in the group also , his remits aie 
piesented m a B;ratematic monograph publiahed m the 
Journal oj the Faculty oj Agneulture, Hokkaido Im 
penal Umveraity, vol 28 parti Man h 1930 Aa a 
result of this very completf re examination of the 
group, fifteen apeeiea aro accepted, doacribod and 

Cyanogenetii in Plants — The nroduction of piusaic 
acid m plants is a phenominon wnich has considt rahle 
economic im|>ortimce in view of caaimlties fnim this 
cause amongst grazing stock or even in the case of 
cyanogenesis in cnislied feeding cakes from some 
sources Ihe fimction of c>anogonetic compounds 
111 the normal plants is still completely obscure and a 
Hubject of cxinsidorable intcreat ho that the leview of 
the literature of cyanogenesis in plants by Miinel 
Elaine Robmson in Ut^nqxeal Reiteua vol 1, Apiil 
1930 will be useful to workeis m very variocl holds 
Pnissic acid has now boon obtained from plants from 
about fifty different families whilst some ton different 
cyaiiophorio glucosidos have boon isolatcxl in crystal 
line forms , five of these have been pre(iaied synthetic 
ally Seven of those glucosidos are clirivativcs of 
lx»i/aldehyde cyaiihycliin, two othois contain Ketone 
groupings Xliroe of theeo glucrosidee, araygdalin 

K runuHin and pnilaurasin seem to be leatiicted to the 
osacete sambunigrm to the ( aprifoliacca and 
dhiimn to the (<raminacetp but Imamarui has boon 
found m several famihes which aro widely sejiarated 
in natural systems of (law>ification The coiicentra 
tion and seasonal vaiiation of prussic acid in the plant 
show considerable differences, in general the con 
contiation scxiins to bo greatest in young growing 
organs but there are curious anomalies and so far, 
the few studies of distribution and seasonal variation 
of cyanophono glucosidns hove thrown no clear hght 
upon their role in the plant 

Chloride Manuring for Tobacco Although it is un 
certain whether or not i hloiuie is an essential plant 
iiutiiout W W Oamor and others have shawii 
{Jour Agnc Ret, 40, p b27) tliat manuring with 
rhloiide has a far reaching oftoct on tobacco and may 
altci the quality of the cured leaf c oiisideiably 
k It Id tests were made using chloride and sulphate of 
jHitasti Although the plant absorbed potewh equally 
well from both salts, the chlorine ions were taken up 
much more readily than the sulphate lonH and on hght 
sandy soils an average increas^ yield of ten per cent 
'nas obtamed with apphcations of 20 30 lb of chiuriiie 
per acre fhe soils used were very deficient m 
magnesium, an element of particular imjiortanoe fur 
the tobaccxi crop, and smee an applii ation of potassium 
chloride was found to mcrease the magnesium con 
tent of the plants, it would seem that the stimulating 
action of the chlonne was probably duo to an increase 
m the availability of the magnesium Further the 
addition of chloride resulted m an increased water 
c?ontent of the leaf, thus enabling the plant to rosist 
desiccation, protecting it against the tyiie of injury 
known as ‘ drought spot ’, a fact whicdi adds materially 
to its commercial value On the other hand, an ex 
ceas of chlonne mduoea an abnormally high moisture 
content of the leaf and is therefore liable to injure 
its oombustibility and keepmg qualities In additicm. 
It mterferes with normal carbohydrate metabolism, 
bringing about an accumulation of starch and a 
thickening of the leaf These adverse effects may be 
caused by applications of 40 60 lb of chlorme pgr 
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acre and aro most likely to occur on light soils, with 
limited buffering uroiierties krom the economic 
pomt of view the chlorme nutrition of tobacco is of 
the greatest importance for upon it, eithei directly or 
indirectly, the commercial value uf the croji may 
depend 

Cosmic Dust and Meteorites It is iiRual m con 
sideling the cosinu dust, to assume that the \cloci 
ties of Its jiarticles vary in the same way os those of 
the molecules of a gas (Maxwell s low) but that the 
masses of the jiarticlns aie all eciual l,evi(i\ita, 
111 4/l» della Pontificui Accademxa dtlh Saenze Nuovt 
I meet (March 1930) and RendiLontt della R Acca 
demui iVa tonale dei J ince% (April 1930), ronsideis it 
reasonable to snp|>ORe that the masses vary in the 
same way as the velocities The results obtained am 
applieil to ostuiiate the effot^t of the imjiiu t of meteor 
itcs on a jilannt moving m its orbit 

Pleochroic Haloes in the Archaan of Uppsala — ^Tho 
inaugural dissertation ot Enk Wiinan on Studies 
of Some Archiian RikIch m the Noighbonihood of 
Upsala (published in the Bull Oral Inat , Upmtla 
vol 23 1930) contains a seiieH of measurements of 
ploochroic h^uos around zircon and apatite m 
biotite and hornblende from the I ppsala and Amo 
granites In the Uppsala granite haloes with the 
radius 0 038 mm corros|)ondmg to IhC aro abund 
antly present In one case a radius of 0 057 mm 
was found The Amo granite however, contams 
numerous larger haloes with radii 0 OS') — 0 056 — 

0 057 0 060 mm , the value 0 057 being most 

1 harac tenstn of this senes 1 he author adopts this 
contrast as a means of distinguishing tho two granites 
Of greater significance is the quC/Stion of the ongin 
of the larger halcxis for such laige radii have not 

t iioviously been recorded Ihoy an found both in 
iiotite around zircon and m hoinblcndo around 
apatite and Wiinan thinks that they may point the 
way to tho discoyciy of a new ladioactive substance 
They cun scarcely be asciibod to the longer a rays 
from radium ( (Philipp and Donat Zeit f Phyatk 
\ol 52 p 759 1928) as m that case they should 
ha\e lieen proviundy observed elsewheie 

Fundamental Physical Constants Duruig the jiast 
year doubt has arisen as to the accutac,y of the 
standard saliics of tho electronic chaige (c) and 
Planck s constant (A) A welcomo contiibution to 
this jiiublein has now Iwcii made by Prof R A 
Milhkan himself, m a iiajHr in the second issue ot 
the Physical Renev for May Prof Millikan considers 
that tho only changes which iicsid bo made to tho 
numbers which he gave m 1917 art the ahnost trivial 
ones which arise from now clttcrminatiorm of the 
velocity of light and of tho absolute \aluo of the 
ohm takmg these uito ac c omit giv os for c , (4 770 i 
0 005) X 10 w for A (b 547 ± 0 010) * 10 ” and for 
Ayogadro s number, (6 064 (■ 0 00b) x 10*® Prof 
Millikan also diHcusses from the c xiaiimontal iiomt 
of view the must probable yaluo of tho spex trosoopio 
fine structure constant (l/o oi Ac/2s’f*) which quantum 
theory piedicts to bo 117 and finds that it is highly 
iinpiobablc that this can bo a whole number there 
IS of course no question that its value is approxtnuUely 
137 Using his new values for e and A , and Mioholson s 
redeterminatioii of tho velocity of light (2 99796 x 
10“) Prof Milhkan finds for 1/a tho value 137 29, 
which is very close mdeod to the quantity 8 t (8f*/ 15)*/*, 
or 137 348, predicted by Lewis and Adams m 1914 
from their theory of ultimate rational units 

Magnetic Properties of Mesomorphic Substances — 
Amongst the articles m the 1929 volume of Confer* 
onoes of the Conservatoire National des Arts et Mdtiers 
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(Pans, Hermann et ( le, 19^0 35 fraiKs) la one by 

Prof (j hoex on the magnetic proi^rtiee of ineeo 
morphio materiah (hquiflciyatals) f^eaeaubBtance^, 

whicli although fluid are optnally aniKotropio, are 
diamagnetic Ihoeo which belong to the nomatio 
clafw have, however they are fonned, a aiiHceptibility 
defuiitely leea than that of either the related solid or 
true liquid phaee the emoctii i laas on the lontraiy, 
haa a delmite lower suHoeptibilitv only if fomieil by 
cooling the laotropio patent liquiu in a magnetic ticlil 
The variation with tem|)erature of the ausceptibihty 
of a nematu liquid la large, and aomowhat similar to 
that of a ferromagnetii bmly near its Curie point 
I’rof f oCx indeed defines the nematic phase as a 
lic|uid with a molei iilar field One curious property 
of the nematic liquids is that they solidify in a mag 
iietio held to a ciystalliiie moss m which the molecules 
have one axis orientated Prof hoexs refoienco to 
the similarity between nematic liquids aiul ferro 
magnetic solids is |ierha|)H of s|ie(ial signifiianco in 
view of Heisenlieig s theory of the latter which corre 
lates their magnetism with the exchange pmi>eitiee of 
electrons on quantum theory 

Theory of Magnetism in Iron If a telephone ic 
lener is connecteil with the output circuit of an 
ara]>lihor and an electromagnet is in senes with the 
amplifier then if a magnet is brought gradually up 
to the elfx tnimagiiet and tin aiiiplihcr is veiy sensi 
tive a t tackling iiuise is heaid m the telephone The 
(leitnan jihysicist Barkhaiiscn who hrst noticed the 
effec t about ten yeais ago attnliuted the noises to 
sudden changes in the magnetisation of the iron If 
this IS true it seems to move that sudden changes in 
the magnetisation of the iron ckciii not by single 
atoms but by much larger groups of atoms A tiapor 
giving the results of research in this subject by R M 
Bozorth IS published in the Apiil number of tho 
Bdl Ijoboratonu Record Ho venhes Barkhausen s 
lesults and concludes that the ordinary theoiy of 
magnetisation must be modifiod instcacl of account 
ing for a steady change m magnetic state jircKeeding 
atom by atom the theory must be based on veiy 
large groups of atoms making siidclon changes* simiil 
taneoiisly fior different kinds of magnetic material 
the sices of these groups are not ladically difleient 
but they seem to vaiy in sue at different jioints on 
the magnetisation c urvo At saturation on either end 
of the hysteresis loop the groujis are small, but they 
increase in sice with dexsreasing magnetisation A 
maximum is reached neai the steejaset part of tho 
c uive where the total magnetisation is about zero 
An osoiilugram is shown verifying an amplified 
Barkhausen effect with a 1000 < ycie per scxiond timing 
wave for comparison 

I onisstion of Electrolytes Although tho hyjiothoBis 
of tho ccniplete ionisation of strong electrolytes is 
widely accepted tho assumjition m home rases is 
invalid In the May numlier of the Joftn\al oj the 
Chnniral honeb/ B 1 lilavden and C W Davies 
examine the expcnmental data for the solubilities 
and con luctivities of thallous chloride They find 
that (as in other known cases) the niimeiical value of 
the constant in tho Debye and Huckol formula is not 
the theoietical yalue 0 506 In the present case it is 
0 38 Tlie irregularities in the solubility curves found 
on the assumpticjii of complete ionisation disapiieor 
when allowance is made tor incnmpleto ionisation, 
and the actii ity coefllc lont th(*ii becomew indepondant 
of the natuie c f the other ions present up to con 
centrations of dermomial 

Reaction between Hydrogen Sulphide and Silver — 
Tlie blackening of sdvei by exjiosure to air containmg 
hydrogm sulphide is well known, but the exact nature 
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of the reaction haa not been completely elucidated 
In the March number of the Journal of the Amertcan 
Chemical koaety, S Lihenfeld and C t, White 
desciil^ some experiments on the subject It had 
previously been showm that the reaction does not 
occur with dry gas It was found that phosphorus 
pentoxido is not suitable for diying hydrogm Ru1i>hlde, 
as It oxidises the gas to sulphur dioxide bilica gel 
and aliunmiuni oxide jirejiared by heating the gel at 
180" for a week were found to lie satisfactory, the 
latter lemovmg practically every trace of water 
It was found that, in presence of air, no hyclroi^ 
was evolved in the reaction between silver aneJ hydro 
gen Milphide and that no leaction occurred between 
silver and pure hydiogcn sulphide The presence of 
oxygen is necessary foi the reaction, and attention is 
directed to the fact that ordinaiy silver may contain 
dissolved oxy^n An oxidation of hydrogen sulphide 
III presence of oxygon, with hboration of sulphur, is 
suggested 

Hydrogen Chloride in different Solventi The oiig 
mal assumption of Arrhcnitus that tho proportic s of 
an acid arc duo to the iliMscwiatioii of hydrogen ions 
H( 1 H 1- 1 1 w as incMlihed many > ears ago by 
1 apworth and others so as to tako account of the 
undoubted mfluenco of the basic character of the 
soKeiit and Hant/sch had suggested that m ac|iiocnis 
Rolutton thc' hydrogen ion is icially H,0 Btl i II.O 

11,0 -rCl I ho effect ot n solvent m promoting 
lonmtion was also siipiKised by J J Thomson ancl 
Nemst to incrcsi e with its clielectiic constant In 
the May riimibor of the Journal of the Chrmmtl 
Wynne Jonts di scribe s some oxjh rimcnts on 
hy Irochlotic acid in nitrobenzene a soKent of high 
ditlectiic constant but no marked basic chaiactcr 
It tho disscH latioii is jirimatily deteinuned by the 
dielcxtrir C/Onstant nitrolicnrenn would bo a good 
lomsing solvent for hychochlorio acwl Fins was not 
found to bo the case the acid beliaving as a noimal 
undissooiated siilistancc Pheoe losults support tha 
yiew (originally due to H E Aimstroni and to 
Lapworth but attributed in the paper to Ri&nsted) 
that the behaviour of an acid is loiwly detormineil 
by the basic character not bv the dielectric constant, 
of the solvent In tho case of salts the cbclextno 
cMinstant is the important faetoi 

Cytochrome as a Biological Oxidation Mechanism 
An interesting paper ujKin this subject by Keita 
Shibata and Himshi Tainiya, is published in the Acta 
Phytochimica vol 6 No 1 Apiil 1030 Ihey fiiiel 
tliat tho oxygen carry mg projiertiee ot the pigment 
can function without dejiendence upon special oxidase 
or leductnae systems that may form part of the 
reapiratoiy mechanism of the cell The linkage of 
cytex>hrome with oxygen is a ferro linkage taking up 
molecular oxygen naturally therefoie, tho presence 
of potassium cyanide strongly mhibits the oxygen 
carrying jiroperties of cytochrome By various treat 
ments such as boiling drying, addition of oxidising 
agents etc tho oxygen carrying propertiea of cyto 
chrome can be clestroyed by a denaturing of tho 
iron to hdpmochromognn (Fo*) or hwmatm (Fe* ) 
deiivatives Cytochiome, it is suggested, is very 
essential to plants li\iiig naturally in air, but not to 
plants which are normally submerged (Swing to the 
striking capacity cytochrome shows for takmg up 
oxygen, the respuation of cytochrome containing 
jilasma is, withm wide limits, independent of the 
oxyi^ tension in the atmosphere surrounding it, 
whilst, on the other hand, organisms poor m oyto 
chrome show a striking sensitiveness to variations in 
the oxygen content of the medium Cytochrome, 
hemoenromogm, and hsematm are found to be present 
in many of the lower (uiimals 
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Laboratof7 Induction Furnaces 


rpHL Motromlitan Vickers Electrical Co , Ltd , haa 
developed small induction fuinaco eipiipments 
which are particulaily suited for lahoiatoiy woik 
They were onginally ciesiptnetl for the Coin|iany a own 
research laboiatoiies, but thiv are now made com 
morcially The lmi>enal Chemical Industrie «, Ltd , 
has ordered one which will milt a charge of twenty 
pounds of metal and is latcsl at 20 kilowatts Ihe 
equipment aujiplieii to the Lniviisity of Manchester 
18 designed for charges varying fiom a half to two 
]>ouuds of metal and is rated at flc « kilowatts Two 
equipmi nts supplied to the I niveisity of Sheflield aie 
of rather smaller size, and aie use«l for melting 
charges of only a few bundled grams of metal tn taato 

Tilt high trccjuency cuiront retpiited to o)xiate 
these furnaces is obtametl bv means of a watei cook tl 
oscillatoi valvf As the tietjutiiiy is 500 000 the 
fumatCH can molt vtiy siiiall charges Whilst a 
ipiaiter of a ton of steel could be nielttsl with cut tent 
at a ficqutncy of 600 for small chaiges much highei 
fieijutiicy IS essential To milt the lull eliaige 
requires fiom twenty to tliiity minutes but small 
charges can bt melted in two minutes So great is 
the rate at which heat eiieig> is generated that half 
a iioimd of steil will evaporatt if left in the furnace 
field for fivt minutes 

In I ig la ten iMumd ingot of steel is shown lx mg 
ixiured from a fuinaco m the Re^aich IXfiattment 
of the Metiopoliton \i(kcis Eloetiieal ( o , Ltd Flu 
tilting gear hhown in the figuie is used with the large i 
fiitriaees Iho thiee phase tahe leetifiot unit is 
suppluel at 10 000 volts by a suitable tianafoiiner 
It IS contiollod eithei bv a eoiitaetoi or by push 
buttons on the fumaco fnbl* 

At the back of the furnace table aie the tuning 
condenseis and a panel on winch is mounted a neon 
lamp to indicate when the act is oscillating and an 
ammeter to reail the curie nt in the oscillatoty circuit 
The rectifying valvis aii proteetod by a filament 
voltage relay which prevents the high piessme being 
ajiuliid before the nlaiwnt voltagi has tho eoriect 
value A relay is edso piovidesl m the water cucula 


Astronomy and Physiology m 

Astbonomv 

^PHE tieatment of a paiticulni de|>aitment of know 
ledge in a < omprehensive woik la loss illuminating 
than might at fint lie imagined One a first idea 
IS that one might learn from it the conspicuousnoas 
of that depaitment in the whole fleUl of thought 
Actually, all that it can reveal on that matter is the 
editor a opmion As a text bonk a ixipular handlxiok, 
or a source of inspiration, it is equally unsatisfactory 
Disconnected, heterogeneous in diction, style, and 
direction of approach, abounding in lepotitioiia, it has 
all tho jxitential faults and few of the virtues of those 
mediums of expression Ihe value and significance 
of the treatment are to be found m the mdmdual 
article rather than the etuemble 
Nevertheless, few additions to popular astronomical 
literature would be more welcome than a volume con 
tauiing the collected articles on astronomy m the 
‘ Enoyolopeedia Bntanmoa It would be infinitely 
more valuable than current productions of writers 
with no first hand knowledge of astronomy who claim a 
faculty of exposition which thw imply has been denied 
to the working astronomer Such a volume would be 
an exoellfflit example of the roost neglected branch of 
scientific literature, tho anthology But if it is to be 
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tion system whiih tups tho foiitaitors of both the 
main and filament ciicints in the event of a failure of 
tho watei supply 

Even with charges so small as 20 gm the weights 



l-ia I 


of the alloys agloe towithmO 3 ix?r lent wit lithe a eight 
of tho constituent mitals valuable woik on tho 
alloys of ziiconium was cairied out using one of these 
furnaces It is desi iilxsl m a pniK.i icail locently to 
tho Institute ot M< tels by 1. k Mlibone unit C Sykes 


be Encyclopzdia Bntannica" 

issued, it ghould be issued quickly and the authors 
should have an oppoitunity of revising their work 
Ihe task of the de))artmontaI editor, though 
sutnciently exacting gives little scope for onginnlity 
Iho subject mattei must bo distiibuted under tho 
titles most likely to be looked for not those of a 
techiiieal classification Relative leiigtlis must bo 
assigned to the several articles, and suitable authors 
roust be chosen The subjects must be treated clearly, 
concisely, and from the iioint of view of the general 
scientific world rather tnan that of tho mdividual 
writer These reejiuremeuts are in tho mam ex 
ceUently fulfilled m Astronomy , although the last 
might perhaps have been mot a little more strictly 
An unsophisticated reader of the articles Ckwmo 
gony and htar , for example, would scarcely eus 
poet that there were ideas afloat of the genesis of the 
solar system and the constitution of the stars other 
than those so admirably presented there The initials 
at the end of an article, for the key to which the reader 
has to turn elsewhere, are intenefed as a guarantee of 
authonty rather than a hoense to express personal 
predilections, and it would have been better if tho 
umversol survey had been mamtamed throughout 
One excellent innovation is a separate * article oon 
sisting of a list of the astronomical articles m tlie 
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‘ CncycInpuHlia I c t iii> ono imagino houevtr tliat 
antronomy ii> coniinod within the boundaneH there 
repiesontod Bosided permeating a few articlca euoh 
88 AstrojihyHioM and Celestial Mochanies which 
might faiily have apfxared in the list the breath of 
antronomy {lenetrat^ more or less deeply the domains 
ofphysiCH geology, hutoiy, philosophy biography and 
mcieed almost eveiy realm ot thought |{euhowoulil 
gauge the miluoiice of astronomy m human atfairs 
must take the whole oncyelopadiu tor his plot ince 

The siificihrally astioiiomieal aiticles are naturally 
of uiiuqual merit, but the y are almost if n< t cpiite all 
woithy of the traditions of the I< mjelopidia 
Bntannica more than worthy in one respert for 
wo eannot apfilaud ton hoaitily their newly acquired 
intelligibility to the lawman ft has at lust boon 
realised that an oneyclnpidia is a work fur the in 
telligont non spooiulist and with all duo resj eet (and 
veiy groat reejiect is due) to some of the elassteal 
articles of the ]iast it must be admitted that they wore 
ugly d uekhngs in a e ompuny whei < all hut tlio se lent the 
stock wore of familiar breesi At the same time it is 
pleasing to note thot two of the least recondite ot 
foimer aiticles have been roprodtieod numoU those 
of Miss C lerko and Sir Uavid tiill on History of 
Astronomy and Telescope respectively Those 
well known articles could biarcely have botii impioved 
upon as a whole though it seems to us that in two 
respects they might have been mode more huitable for 
the ir piesont puqioso If their date of oi igiii had bet n 
given It would have explained the intangible but \ory 
real arc liuism of the point oi view of the writers whien 
It is impossible altogether to remove by definite altc ta 
tion ot the text , and boconclly, amendments might 
have been made a little mure freely witliout disrosjmct 
to the memones of the authuni Jbor example wo 
feel that it is seareely fair to repeat that ( uliloo failed 
to identify Saturn s rings thiough lack ot sagacity 
and it IS unfortunate also that iti a lustoiicul artic le the 
elates of Hipparchus Ptolemy T><ho Kepler and 
(lahioo should ho omit tod whe n those; of a host of kssci 
men arc gi\ en 

On the other articles only the most gcneial com 
meiils can lie miulc Iho definition of the held of 
astronomy as the woild beyond thi taith seems 
incxmsistcnt with the inclusion of Kiirth in the list 
of astronomical artichs Iho clear dcsciipticn of 
ustronoinical pliutometeis m the article Pluto 
metry wc uld have been much inoie i asily foil iwid if 
diagrams had been providtxl such as those of physical 
photometers and c luonograjihs In the muttci of 
technique of exposition wo would direct {larticiilai 
attention to the (laragrapli The Demaiid for Data 
in the article Astronomy w liic h c omc s as near as is 
humanly possible to our conception cf the ideal — a 
clear statement of a genual nnncipli with ’\ivid 
examples (»iot illustrations) If ec ery oxiKmitor wcie 
comjicllcd noser to generalise without pioviding at 
least one example of the jiarticular he would not only 
clcai his own mind of much cant but also would 
enlighten leaders whom otherwise he would only 
mystify 

Another well cxinceiycd innovation is a list of astro 
nomicol sociotiiH though it would Itave been more 
dignihcxl g< nerally, ancl ui the case of foreign titles 
more useful if abbreviatioiis hod not been m^^uced 
The British Astronomical Association appears as the 
“ Bntish Astronomical Society — a eunous blunder 
which can scarcely have been the unaided work of cm 
astronomer Indeed, there are other defects which 
BUfgtet the oTOratiun of iiifluencee not soientifio It is 
improbable uiat the authoi of the article Chromo 
sphere ” would confuse another astronomer s mituds 
with hiB own, and the insc.nption 8 under some of the 
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illustiations show a decided laxity of expression when 
comtmred with the correapondmg articles The un 
signed article Planet Kuffers in a different sense, for 
Its illustrations which are referred to in vaiious places 
thioughout the Lncyclopidia , are nonexistent 
Author 8 proof ronections appear to have been treated 
with scant courtesy to mention one of the least 
sonouH examples, the name Ruthorfurd appears m 
two aiticles as Rutherford although in one of them 
nt least the error was twice coiroctcd in proof 

Such blemtslies go beyond the limit of excusable 
fallibility blit ix rhaps the most astonishing feat of the 
publishers or wheover is responsible is the cutting’ 
of reitam articles without intimation to the authors 
befjro publication because of cungestjon in the later 
letters It is apparently this procxNlure that has led, 
in nt least one instance to the alteration of a true 
statement into a false one Cutting admittedly is a 
ncx cssary process if it is done for an intelligible reason 
and by a com(X)tent agent but wtiat are we to make of 
tho reason assigned here ’ If tho language is sueh 
that tho later letters rccjiiire c vc n a hundred times as 
much sjiacc as the eailii r ones why in the name of all 
that 18 rational should they not have it 7 The 
LXmui.iacy of I otters is ceitainly a familiar phrase 
but surely it has never bcfoit itcoived such a literal 
mteipietation 

Ihe h nc yelopiediB Britannica remains the 
leading work of its kind but it does so in spite not 
because of the niinngemeiits niucle foi its production 
HU 


Pji\hioio( \ 

In the selection and jnesentation of tho jiliysio 
logical subjec ts dealt with m the new edition of thia 
monumental work Hit peifoction attained provea 
that the publishers coulcl not Iiave made a linppiei 
choice of associate editor for tho physiology soctiou 
I he enormous dove loiimc nt of the science of ptiysio 
logy since the apfiearanco of the thirteenth edition 
has nccessitatcxi the mtlusiun of mattei which is 
entirely new, and no pains huv e lx c n spared m brmgmg 
tho Hiibjeot right up to date Many of tho now articles 
intrcxiuecsl deal with those bninihc>s of the science 
wluch have undoigotic advancement at tho hands of 
Anglo Atneric on w r rkers w ho have themselvt s wi ittcii 
the articles \s a eonsec|uence, two happy rcsulta 
accrue to tho render ho is assiiied of a much con 
stderod and authoiitntivo statement on the subject 
and of reading of u rofiwhmg iiatuio imbued with tho 
enthusiasm of tho roscarc h worker 

The eontnbiitots, in neaily all cases highly special 
isod in their respective fields are to bo cungi atulatoci 
on rendermg their subjec ts intelligible to the general 
reader by exprossmg thonuiolves m tho universal 
language of science Remarkably few printers orrors 
have crept iii and none which lead to confusion tho 
abbreviation erroi Iss foi \mtt which appears so 
commonly m medical wntmgs has unfortimatoly been 
adopted for exjiressing wave lengths of light m one of 
the aiticles 

Articles of a general character, formerly a oharac 
tenstic feature of tho ‘ Encyclopt^a ’, have beem ad 
visedly curtailed, smee m a scientiHo subject they 
may either suffer from being too vogue for the generel 
reader or lack the precision expected by tho BCientifl(» 
inquuer Tho article on physiology by Prof J 
Barcroft is, however, valuable for its orderly state 
ment of some of the mam prmomles governing th© 
bodily functions, while Prof J C Drummond presents 
m histonoal form the development of the oompara 
tively new subject of bioohmiistiy 

The special articles mtroduce a novel feature of 
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hiRh educational value and will be noted with 
pleaaure by workers in the ancillary sciences, since 
they present a wealth of information presented in a 
lanfpiaKO shorn, so far as accuracy of expression 
permits, of many of the techmcalitios inherent to 
hiKli specialisation Maui headinra aie, as is usual, 
arrangixl m alphabetic order , no bettor start can be 
made than by lookuiK up the inastei orsan the 
bram the article on which befpns a new voliiine and 
iH wiitten by the leading aiithonty on the physiology 
of the nervous system The accoimt given by Sir 
Charles Sherrington is so fast mating that the iiiulor 
IS impelled to look up the siibsiquont articles on the 
spinal cmnl and the sympathetic system fiom the 
same pen they may be read with er(ual delight by 
the general the scientific the psychological, and the 
physiologicnl inciuiier the ccolution of a su|»ermttn 
IS considered in retrospect unde r the sub heading of 

Hod man hod wings 

Prof Barcroft, in his inteiesting and inimitable 
style, oiitlmcs the piosent ]xiBition of the physiology 
of the blood of respiration and of excretion and gives 
the most orderly exposition of the siibjec t of anox » mia 
vet puhlislicd, this should not bo missed by any 
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aviator, mountumoei, or mcsliral man Subjects of 
interest more lunited to physiology and medic me 
deal with the heart vasculai system, hormones etc , 
end these articles give excellent summanes of know 
ledge to date Articles of widet general interest, in 
particular to psychologists and physicists will be 
found hearing b> l)r Wilkinson vision by bir 
Herbert Parsons light anil radiation by Sir Leonard 
Hill animal icjuilibriiim by Di P D Adrian sleej) 
by Dr G Anrep Not only physiologists and luo 
chemists but also industrial jisyc hologists athletes, 
and gymnasts will piofit fioin the aitiile by Pnif 
A V Hill on muse le and inusculai even ise \mongst 
othci aiticUs jiossessiiig a wide ajijioal there may be 
mentioned hunger anil thiist by Dr W U ( oiinon 
tiMHUi culture by Dr A ( iirrcl, and insulin by Prof 
J J K MoclecKl all nio dislmgiiishc d by the stamp of 
authority and an pic sc nted in an mterostiiig manner 
I he piibhslicrs have not stuntcxl the woik m any 
paitiiular I he text is supplemented by ileaily 

aiinotiited diagrams and jilates aie lx iiiitifully re 
pioducect on ait papi i some in crlcur Inilccd all 
concorned m the prcicluctinu of llie physiologv section 
of this gigantic woik uii di sc rv ing of hif,li | laist 


Recent Work 


OIN( D the discovery three years ago that ergosterol 

lb convertcxl into vitamin D cm cxjxisuro to a 
source of ultra violet light to which refuc nee has 
already been made m these columns (see Nati rf 
vol 120 p,. 060 , Dec 31 1027) a considerable 
amount of work has boon carncxl out on the chemistry 
of the changes uncleigone by tins comjxnmd luider 
vanouB conditions Although tho details of the 
firocesH of Its conversion to vitamin D have attiac tccl 
most attention, it is only rcxontly that the isolation 
cf the vitamin m a piue state has been tc|K>itcd 
Comoident with those mvestigntu ns opportumtv his 
lieen taken to study the effects unoii the animal 
cconomj of administoniig veiy large closes ol tin vita 
inin, since even impuio pi eparations of vitamin D 
are much more potent than its richest natural source 
c cxl live r oil, aiict c an be giv eii without the c oiu( lie atiiig 
effect of aocomiKinying substances although it may 
he necc~csary to clistingiiiHli lx tween tho actions oi 
vitomm D, other prcxlucts of the iiradiation, and nn 
c hanged ergostenil together pit“ceiit in tho [iiepaiation 
used 

BlUliOUICAt, AsbA\ 

In the absence of a simjjlo chemical test foi vitamin 
D or the isolation of the vitainiii as a iiure chemical 
compound recourse must be had m all experiments 
to tne animal test Iho animal commonly used is 
the rat , tho diet, one whic h will m the course of a few 
weeks produce nckots, and the entenon of cure or 
healing the change brought about m the calciiication 
at tho growmg ends of the bones on adminibtration 
of vitamm D a mcxlification of this test is to give 
the vitamin prophylaotic»lly instead of curatively 
The degree of c^cihoation is estimated chemically, 
bv the ash or cwlcium content of the bone, histologic 
ally, bv splitting the end longitndmally and staining 
with silver nitrate, when the newly deposited calcium 
salts appear as a Ime m the motaphyseal cartilage 
(hence the term Ime test ’), or by means of X ray 
photographs It is possible, however, to use other 
tests : Ulus under certain conditions vitamin D con 
bo shown to produce an mcreeuw in the growth rate, 
or to bring arout a ohange m the pH of &e ftecee 

K M Soamee and J C Leigh Clare (HtoeAsm J , 
vol 22, p 622 , 1028) pomt out that the comm&n 
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diets used to pioduco iickcts in rats are not only fiee 
from vitamm D but aro also dc fii ii nt in salts 
vitamin A, and Bometums piotciii and vitamin B 
they < oiisidci that th* dii t should contain all known 
roquiiomonts except tlio constituent under tost On 
a complete synthetic diet free from vitamin D nckots 
cannot bo prodiicocl in the tat hut that calcification 
is defective is shown by tho low latio of ash to orgamc 
tesiilue in the fat exit sc ted bom foi example 0 0 
instead of I "i (on the die t plus vitamm D) on a diet 
low in phosphonis m addition to vitamm D this latio 
IS 0 5 or leas Vitamin D was given m tho lorm of 
cod hvei oil unci irradiated cotton seed oil, and besides 
bringing about nonnal laliitKiition it also inrmahod 
the giowth nitn imdei these conditions then^ii 
growth can be used us a cntoiion for tho piiscnco of 
vitamin D Iho diets used vieie of tho ermmoii 
synthetic lyjxi vitamin A being given as wheat 
embiyo or hog millet sources fre c from v itaniiii D 

H N Gies*!! and T Mellanhy (dnd p 102) huvo 
found that as m dogs tho dogiec. of riclcets developed 
by lats deix»nds also upon tho nature and amount of 
tlio coroal in tho diet lor testing this jximt they 
gave the animals a diet containing 75 por coiit ol the 
coroal with caseimgcii sodium chlonde marmite 
Ic/iiion juict, and diicd cabbage Uatmeal and whole 
meal flour aro more laohitugemc than Ixirlcy meal or 
whitcfloiir, with maire meal mtcrmodiate Tlic effect 
can be antagonised by an adeejuate supply oi vitamm 
D and also to a gitat extent by me reaaing the call mm 
though not tho phosphonis, intake Tin natiiroot the 
interfonng substance in cereals and the mcxihanism 
of its action aie not definitely known but L Mirvisch 
(Naiure vol 124 p 410, Sept 14, 1020) has looently 
shown tliat a factor can be extractcsl from oatmeal 
with woak hydrex hlonc acid which lowers tho blcxid 
oak Him of rabbits to the extent of 30 per cent in 
twenty four hours 

The usual method of companng tho activity of 
different samples is to find the amoimt which will 
produce a deflmte degivo of healing of nckets or the 
amount which will just prevent its onset The draw 
back of this method is that it presupposes that every 
animal or a certain number of a group wiU always 
respond m preoiaely tho same way to the same dose , 
but It IS notonous that animals vary oonsiderably 
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amonK theirwelvoK, oven when ail coiwhtioiu) o£ diet X lay photofpaphs of living Tate, however, it w 
main^iance etc , are kept ae conetant ae possible iioseible to follow the healing or not of rickets when a 
and an mbred stock is employed It is foi this reason dose <if the sulistance under test is feil, the base lino, 
that standards for biological remedies liave been set so to say, for eat h animal lieing its own condition at 
up, the potency of the unknown prei>aration being the end of the pre|)aratory period In {iraotice, the 
determined in terms of this standard in this way latter lasts twenty five days and the test doses are 
variations due to the animals are to a largo extent given for six days The umt is defined as that 
eliminated, since the roB|Mmao of a group to the amount which will bring about a marked degree of 
standard and to the unknown vanes usuallv in the healing of rukets 

same direction , totni>amble results can theiofore be H Jopheott and V L Bacharach (tbtd , vol 20, 
obtamod with the same preparations at diffeicnt times p 1351 1026 vol 22 p 80 1928) found that on 

anil m different laboratories K H f oward (Quart Ziii kei s patent flour diet the pH of the fsBces of 
J Pharmacy, vol 1 p 27 , 1928) has mlopted ns rats liecomos alkaline and that with the administra 
standard of reference a pre{iaration of iiiadiated turn of a source of vitamin D the reaction shifts back 
eigostorol of which 0 0001 mgm is defined as contain to the acid side of neutrality again the estimations 
ing one antirachitic or vitamin D unit the com must lie made bv the electrometnc method After 
parison is made by means of the line teat and the 10 21 da>s on the thet the fa>cal pH is 7 3 or higher 
test doses are foil for 10 davs after 3 4 weeks on a within a fiw da>B of giving an adoiiiiate amount of 
preparatory rachitugenic diet In her animals, this vitamin D the pH has fallen to 6 7 The amount 
dose of the standard prcimnition hiiiigs aliout com neccssaiy to bring about this change is taken to bo 
jileto healing whilst i of it may pnalui c early 10 pH uiiitB 

defluite signs of calcifacation in the mctaphysis A niimbei of authors have examined the pH of 

Ihe sonsitivenoNH ot the test is also indiiateil by the intestinal loiitents oi faeces iindei various londi 
some lesults obtain* d bv hosbiiulcr Daniels anil tions and iii diffeient animals anil have not always 
bteinbnik which weie lonhimcil by towanl (see siiiceesleil m demonstrating the alkaline change in 
Biochem J vol 22 p 1221 1928) The formei rickets or the aiid change with its healing Thus 

authors found that 3 2 10‘» molecules of vitainin U T Roilman (ibtd vol 22 p 15 1028 vol 23 ji 

were formei 1 when impuioih li sterol was oxnosisl 256 1029) iisuig the C{iiinhv drone eki ti ode found no 

to radiation of 2650 \ toi 22 5 sic by calculatiun relationship between the pH ot the fiLces and the 
fiom the energy absorbcil this loiresponds to londitum ot iickits in children although theie was 
2 10 * gm vitamin D on the assumi>tion that the a tendon* y for the pH (and calcium output) to fall 

molecular weight of the vituiiun api riximafes to that with treatment Rorkmg with b (i Willimutt and 
of choleatf rol I his amount fed over ton days pro I* AVokes (tbid vol 21 p 589 1927) however, it 

dined a (lositivi line test toward found that was found that the changes lould be demonstrateil 
2x10’ gm of a sample of inodiated ergosteiol fed in lats maintained on lachitogenii diets Bachaiach 
ovei ten dajs also gave a I ositivo test if it may lie and fepheott in a recent )Mi|>er reply to certain 
assumed that only 10 |K51 cent ot the preparation criticisms of their methoil and i>oint out that it is a 
coiiRisted of vitamin D ( owaid s lesult agrees with means of measuniig vitamin D and that the changes 
that ot Stecnbock m pH clo not mdicnte either the cl* velopment or cure 

L Poulsson and H Lovenskiold (Bxochrm J vol ot iickots (J Biol Clam, vol 82 p 751 1929) 

22 p 136 1928) jHimt out that inethcKls using Tn {lerfoiming the teal it is ebseiitial to give only 

choniicat or histological ciitciia do not take occoiuit vitamin D (m solution m an oil) and nut a prepat ation 
of the degree of iickcth ineseiit when the test clcwes which may alter the latio of the conatitunntH of the 
are first administerocl except in so far oa ceifain diet more especially its salt content The test is 
animals of the litter may be killed and examined at the spocihe ini the vitamin only under well defined 
Olid of the prejiaratoi^ jwnoci but tins pioceduie does ruuditions its mlvimtage is that the preparatory 
not guarantee that the others are suffeiing from the and test peiiods are of ulijiter duiation than w 
same degree ot rickets since variation is found even necessary when the degree of calcihcutioii is taken as 
amongst the animals of the same httei Hy takmg thociiteiiou 


Congress of Expenmcntal Phonetics 

T he first Congicsis of the International Society of sia) Dr Ucigei Mimstoi jihonotic investigations of 
Lxfierimental Phonctiis was held at Bonn on the genuine and sunulated results of the Lombard 
June 10 14 It was sfiecially cliaiacteiisod by the test Di I Kaisi r Amstcidam registration of 
vaiiety of the addiesses and demonstrations from all pathologically alteied voices 

liarts of the science of speech Linguistic phonetics was represented by the follow 

Paiticularly striking was the demonstration of a ing Prof ? Blanc ciuaert (>hent compaiative in 
RAntgen speech film by Di (uit^monn, Beilin m vestigations of Nederland dialects. Dr L Hegedus, 
which the movements of the laiynx hyoid bone and Oodollo, oxpenmental phonetic investigations on the 
tongue ap)>oared with great clearness W Lenk, melody of Hunganan , Piof J keltes Luxemburg, 
Vienna di monstiatod a speeeh him apparatus suitable conceining the oharactenstie phenomena of assimila 
foi loboiatory use Di Moses, Cologne, presented tion in Luxemburg sjieech , Dr E W Peters Tartu, 
the lesults of the application of the science of expeii expenmcntal investigations of the Lsthoman Ian 
mental iihonctics to chaiaoter Piof benjituro, guage 

Vienna, presentcsl his theory of the nature of the In an address entitled ‘ What is Experimental 
vowels riie vowels were also discussed by Dr Van Phonetics’ Prof Sonpture showed that exmmnental 
der Elst, Utrecht and Dr J Schmidt, Bonn Miss phonetics is approaching the ideal estal^hed by 
Janvnn, London presented the results of an exmii the exact methcals of chemistiy, psychology, and 
mmital analysis of a recoid of verse spoken by John biology 

Gabworthv himself The exhibition included various osciUcwraphs, film 

The pattiology of siicech was treated in throe ad apparatus, graphic registration apparatus, hormonio 
dresses, namely Prof M Isaeilin, Munich, prob ani^sers, and numeious other devioee 
lems of the pathological physiology of speech (apha The Congress was attmded by more than a hundred 
No 3168 , Vol 126 ] 
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people. An account of the proceedings -will be pub- 
Iidied as a separate volume at the price of 10 
shillings. 

At a meeting of the Council, the secretarial bureau 
was definitely located at 73 Welbeok Street, London, 
W.l, and arrmigements were made to send the follow- 
ing publications free of charge to the members : Zeit- 
a<Anft fur Eaepertmmialphonfttk, BuUeltn of the Intrr- 
national Society of ExpentnetUtU Phonetioa, BuUeUn, de 
la Soctiti Intemattonale de Phonftique ExpirimentaU 
and Spraohneurologisrhe MtUetlungen. The member- 
ship fee was fixed at 10 shillings {ler annum. 

Prof. Hugo Pipping, llelsint^ors, has been made an 
honorary member of the Society. 


Universily and Educational Intelligrence. 

A VACANCY having arisen for the Busk studentship 
in aeronautics for 1030-31, the trustees hope to make 
ail appointment shortly. The studentship m of the 
value of about £lfi0, tenable for one year from Urt. 1, 
and 18 oiHWi to any British Hiibject of British descent 
who has not attained the age of twenty -five years on 
Oct. I next. The object of the studentship is to en- 
able the holder to engage in research or preiiaration 
for research m aeronautics, and specially in those sub- 
jects, such as stability problems, meteorological cpies- 
tions bearing on flight, or the investigation of gusts, 
treated either experimentally or mathematically, ui 
which Edward Busk was sjieeially mteresteil. Forms 
of application, to bo returned not later than July 26, 
<-an be obtained from Prof, B. Melvill Jones, Engmoer- 
ing Laboratory, Cambridge. 

Tbe Air Ministry announces that five hundred air- 
craft apprentices, between the ages of fifteen and 
seventeen years, are required by the Royal Air Force 
for entry uito the Hchools of Technical Training at 
Halton, Bucks, and at Cronwell, near Sleaford, Linos. 
Tliey will be enlisted as the result of an ojien competi- 
tion and of a limited competition which will be Wd 
shortly by the Civil Service Commissioners and the 
Air Mini 8 t ]7 respectively. Boys in possession of an 
ajiproved first school certificate may be admitted 
without other educational examinations. The scheme 
offers a good oppiortunity to well-educated boys of 
obtaming a three-years’ apprentice oourse of a high 
standard and of following on interesting technical 
career. Particulars can be obtained upon application 
to the Royal Air Force (Aircraft Apprentioes^ Dept.), 
Gwydyr House, Whitehall, London, S.W.l. The sons 
of officers, warrant officers, and semor N.C.O.’s of the 
three services will receive special consideration. 

Trb Teachers Registration Council, which came 
into existence in 1912 and now functions as the 
executive of the Royal Society of Teachers, views 
with concern the slowing down during the put five 
years in the flow of appheations for mmiber^p. In 
1914 there were 6160 appheations. During the three 
succeeding periods of five years the applications 
number^ respectively, 26,780, 44,470, and 4680. In 
a oommunication addressed to members in May lut. 
Lord Qorell, president of the Society, oburves that 
up to the present the Council’s work hu not reoeiveil 
that mewure of official recognition which is necessaiy 
to make a register of teachers effectual u a means 
of protecting &e pubUc from unqualified practitioners, 
and " the tune has oome when a senous effort should 
be made to Induce the Board of Eiducation and local 
authoritiu to attach due weight to registration in the 
appointment of teachers to poets of responsibihty ”. 
It IB the Council’s aim to secure in the first instanu 
that no one save repstered teachers shall exercise 
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proferaional sujiervuuoii over the work of other 
teachers, but the Board of Education can scarcely bo 
oxixseted to adopt this policy while a laigc proportion 
of t^ose qualiflM for registration remain outside the 
Society. The president therefore suggests that every 
member should secure at leut one recruit during the 
next three months. The registration fee is to be 
mcreased to £3 on .Tuly 1, 1031. It apiiears that the 
revenue of the Council from all sources from 1012 to 
1929 wu £123,293 and the expenditure £98,666. 
Twenty-one oases of registered teachers accused of 
conduct likely to bnng discredit upon the teaching 

E rofession have been investigated and nineteen names 
ave been removed from the register. 

On June 7 the maiigiiration of the new president. 
Dr. Karl T^lor Compton, of the Massachusetts 
Institute of Technology, took place in the jirescnce 
of a largo gathering of delegates fnmi educational 
institutions in the United States and abroad. Sir 
William Bragg represented the Royal Institution. 
Adtlresses were delivered by the retinng president. 
Dr. S. W. Stratton, who now becomes chairman of 
the corporation of the Institute, and by the new 
president. Dr. C’oinpton. At a subseijuetit dinner, at 
which many of the alumnt of the Institute were 
present, Mr. Gerard Bwopo, president of the General 
Klectnc Co., and a graduate of the Institute, an- 
nounced the fonnation of a fund for the purpose of 
holpmg needy students of promise to obtain their 
education at the Institute. In his speech ho said, 
inter alia, that they wore embarkmg upon a new plan 
of organisation in ciividmg the administration between 
a chairman and jirosidont. Foi some tune the q uostion 
of mcreased jiay for tlie teaching staff has been under 
consideiation and also further facilities for research, 
and it has been decided to increase the tuition foes 
next September from 400 to 600 dollars, but ns the 
cost of educating a student is between 700 and 800 
dollars a year this would mean that, unless more 
money was forthcommg, the intention of raismg 
stqiends could not materialise. He amiounced that, 
though only a few had been approached, the fund has 
already exceeded the Hum of 4,200,000 dollars, which 
will bo paid over a ton-year period The mstalment 
payments will keep it going until the loans made to 
students have been repaid after graduation. The 
subeeriptions are in the form of donations, and m- 
clude 600,000 dollars from Mr. George Eastman, who 
has previously been a generous benefactor, a like sum 
from C. Hayden, A P. dloan, and E. 8. Webster, and 
also large sums from others, among whom was Mr. 
Bwopo. Among the announoements made by the now 
president was the proposal to construct a new chemical 
and physical laboratory to provide for the increased 
numbers taking these subjects. 


Historic Natural Events. 

July so, 1723 . Storm. -The “Journal of fitienne 
Auunbourg ’\ a farmer of Enfoumet, D4pt. du Cher, 
records a “ flood of water from a storm and Tnghtful 
thunder ’’ which ravaged the whole district about 2 to 
3 F.X. Vmea were stripped and uprooted, and the 
wind and ram destroyed tne grapes, causing enormous 
loss. 

July so, 1931 . Whirlwind in Ceylon. — About 7.30 
A.M. a tornado passed directly across the school at 
Veyangoda, Ceylon, which collapsed with 70 or 80 
boys m it. One was killed and another senously in- 
jum. Neic^bounng houses were also damaged. The 
whole track was only about three miles long, and veiy 
nuTOw. 
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July 23, i8oi. Hurricane at the Bahamai.- A ter- 
rible hurricane devastated the Bahamae. At Naenau, 
although the ehipe in the harbour had thoir masto 
struck md anchors down, thw all broke loose and 
were driven on shore, and of the ships at sea, ajiart 
from those which were sunk, 120 were emmted at one 
tune lying as wrecks on the coast. The sea broke 
through the sand hilU south of Fort Montague, flooil* 
ing the land, and enormous damage was done. 

July 33, 1907. Thunderstorms over the British Isles. 
•-In North London a certain amoimt of damage was 
done by heavy ram, but in South Wales and the west 
of Ireland the storms apiioar to have been really ex- 
ceptional. Jn Wales heavy rain and hail fell on the 
Black Mountamsi the hailstones varied m size from a 
waUiiit to a hen’s egg On the Llanthony Road they 
were five feet deej), and near Tredrenow they com- 
lilotely blocked the nver, fuming it from its course 
across the road and the ailjoming land, so that trout 
and other hsh were left on the fields. In south-east 
Clare, Ireland, there were extensive floods, which 
washeil away roads, earned off sheep and pigs, and 
ilestroyod whole fields of crops. Five la^e stone 
brid^ weio carried away, and in one place a dead ass 
was left in a tree, fifteen foot above the ground, by the 
flood. 

July 32, 1935, Thunderstorm over England. — 
Violent thunderstorms occurred at many places, in- 
cluding Jxindon, on the night of July 22-23. Had 
oeeurrerl m places, esiiecialty in eastern London, where 
the liailstonos were reported to be as lai^ as a man’s 
fist. Very many wmdowH w'ore broken, an<l ooirugatml 
iron was cut through by the liail. The amounts of ram 
and had wore very heavy. 

July 34, 1818. Hailstorm in Orkneys A great 
storm of had traversed a jiath 20 miles long and 
miles broad, at the rate of 4 miles on hour. At each 
jilace it lasteil 9 minutoti, during which tune 9 mohM 
of had fell. Duiing tlio passage of the storm the 
liarometer fell 1*16 in. 

July 35, 1743. Great Heat in Pekin. — Between July 
14 and 25 Pekin suffered fiom glowing heat Tem- 
perature rose to 121° F. and 11,000 men suffered from 
sunstroke. 

July 35, 1910. Eruption of Uiu-san (Japan).- An 
mtereeting, though by no means violent, eruption be- 
gan in the small volcano of Use -sun in Hokkaido, the 
northern island of Japan. It was preceded by frequent 
earthquakes, 638 bemg recorded between July 22 and 
2S, m consequence of which all the mhabitonta were 
removed from the district and there was no loss of life. 
The eruption consisted of small outbursts of ashes, 
without any lava, from a number of oraterlets along a 
curved band north of the volcano On Aug. 6 it was 
found that the land on the northern flank of the 
volcano was rising, and a {lortion 3000 yai^ long 
and 625 yards wide was uplifted until it became 
a new mountain. By the bemnning of November, 
the elevation amounted to 610 feet, but, about 
this time, a reverse movement set in, and in Apnl 
1911 the height was 120 feet less than m the previous 
November. 

July 36, 1798. Atmospheric Refraction. — At about 
8 VM. the coast of France became clearly visible from 
the shore at Hastings, Winchelsea, and neighbouring 
parts of the south coast of Erwland, and appeared to 
be only a few milee away, ofihough the distance is 
actually 40 to 50 miles. The vanous features of the 
French coast were easily recogniaed, and with a tele- 
eoope even the buildings on shore. This phenomenon 
continued fully developed until after 8 p.it., when it 
gnuluolly fadM away. 
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Societies and Academies. 

London. 

Physical Society, June 26. — M, C. Johnson ; The 
effect of photosensitised mercuiy vapour on the walls 
of silica vacuum tulies. An investigation is made 
into some phenomena occurring at the gas-solid 
mterfeice in the well-known experiments in which 
mercury atoms absorb energy from the radiation X 
2637 and then transfer that energy to other gas mole- 
cules at collision. It is shown that a combmation of 
both condensation and liberation of gas at the surface 
of the apparatus must bo taken mto account, it the 
effects of irradiation of a gas mixture are to be traced 
by any of the usual methods of observing pressure 
changes.— H. R. Nettleton and F. H. Llewellyn : A 
sensitive rotating-cod ma^etometer. This pa{ier 
describes a sensitive rotating-ooil magnetometer m 
which the flux due to the earth’s field or to a magnet 
18 neutralised by that due to a current passing through 
a fixed concentric compensating coil which forma with 
the rotating coil a variable mutual inductance. It 
shows how the firat-order oorrooting term duo to the 
len^h of the magnet may be made to vanish it the 
aiiglo of contact bo suitably chosen, and that the 
seoond-onler correction may bo elinunated by a 
correct choice of the dimensions of the coil. L. 
Hartthorn : The frequency errors of rectifier instru- 
ments of the copper oxide type for alternating 
current measurement. Alternating current milliom- 
moters containing copper oxide ractiflers possess 
frecjuency errors of an unusual tyjie. The errors are 
almost mdependent of the instrument reading, and 
thus the percentage errors are inversely proportional 
to the current to be measured, and may be very large 
for small currents. It la ahown that the errors are 
due to the capacities of the rectifiers, which, m milliam- 
meters, are of the order 0*09gF. — D. S. Perfect : A 
method of eliminating the effects of magnetic dis- 
turbance m highly sensitive galvanometers. The 
paper describes a method of making correction for the 
chaotic fluotuatinna, of magnetic ongm, to which the 
aero of a higlily suiaitive moviug-magnot galvano- 
meter la susceiitible. The method consists m the 
employment of a second galvanometer with proper- 
ties adjusted as nearly as possible to identity with, 
ami placed as close as possible to, the first. No 
current is xiaesed through the aei'ond galvanometer, 
which acts in this resjiect as a dummy the sole function 
of which iH to reconl the zero changes. — M. C. Marsh : 
Tlie thermal insulating properties of labnos. One of 
the chief properties of a fabric is its thermal insulation, 
which prevents excessive heat-loss from the body. 
The paper gives a critical review of methods used in 
the past for measuring the thermal insulating proper- 
ties. I’hese are diaoussed with the view of making 
a new apparatus for the study of the subject.— 
Wm. Band : Classical quantum theory and X-ray 
excitation by canal-rays and alpha-particles. This 
roper shows, by appbeation of the olassioal quantum 
theory and simple equations of energy, that it is not 
possible for canal-rays of normal experimental energy 
to remove /C-electrons from the atoms of a metal 
target either by capture or by simple removal into 
f^ sporo. — A. T. Mackay : Diffusion from an infinite 
plum Wert subject to a surface condition ; with a 
“fTi to experimental data. The 

rolution of the partial-differential diffusion equation 
tor toe infinite plane sheet is foimd by operational 
metoods wbjeot to a surface condition antdogous 
of cooling.— 8. Tolaniky : Intensity 
moiwcations m the spectrum of mercury. The 
modifications produced m the spectrum of mercury 



July 19, 1930] 


NATURE 


119 


by the uhc of high-frequency discharges have been 
studied from \7000 to A2400, and the lines X4016 
and Xfi461 have been exammod with high resolving 
power for fine structure. 

UlTBUN. 

Royal Dublin Society^ May 27. — W. R. G. Atkins 
and E. Wyllic Fenton : The distribution of pasture 
plants 111 relation to soil acidity and other factors. 
Cynosurua cnatalus, Lohum permnr, and Daetylia 
giotnemta are unimiiortant in soils of greater acidity 
than pH 6 -6. Wild white clover is the mam legu- 
minous constituent of acid pastures, not more acul 
than pH 5, above which acidity Ulfx app, only occur. 
In dry soil at pH 8 in Cornwall Mtdwago aativa nor- 
aisted well for six years, also M. lup^tna When 
allowed to roam freely, sheep and cows were found 
to graze only slightly on pastures with soil acidity 
exceeding pH 5. Extraction with dilute potassium 
chloride loads to large errors m determuung soil 
pH values — W. R. G. Atkins and Miss F. A, Stanbury. 
Fhoto-oloctrio measurements of illummation m rela- 
tion to plant distribution. Pt. 3. Certain spruce, 
larch, oak, and holm oak woods. Simultaneous 
measurements were made of the illummation in amd 
outside the woods, the ratio of total veitical to diffuse 
vertical illumination liemg also deiemuned. Prom 
those the daylight factors were calculated. Under 
Ilex aguiJoHvtn the ilaylight factor was only 0*6 per 
cent and iiothmg grow. In the spruce and holm oak 
Moods values such as 1-3 per cent wore common, with 
3-10 {ler cent m the larch wood an<l 2-11 m the oak 
wood. — C. P.-- Martin : Tlie raised beaches of the 
oast coast of Ireland. The pre-glactal raised beach 
described >iy Wright and Maufe on tho south coast 
of Irolanrl extends round on to the east coast anil as 
far north ns Co. Down. Tlie Neolithic raised boach 
extends as far south as Co. Wexford. Tlie dating 
of the Neohthic raised beach by human implements 
found in association with it is imreliable. 

Juno 20. — Report of the Irish Radium Com- 
mittee for tho year 1929. 14,730 me of radon wore 

issued for therapeiit lo purposes. Hearts from modioal 
users mve particulars of treatment of some 370 casos. — 
M. Grimes, Miss V. C. E. Kennctly, and H, A. Cummins : 
A study of fiuigi found m butter. — Miss V. C. E. 
Kennelly and M. Grimes : PcacUomycea htbemteum ; 
new species. 

Pabis. 

Academy of Sciences, May 19. — M. D’Oeagne : 
Pascal’s arithmetical machine. This old machmo 
has been put into working order, by simple replace- 
ment of worn or corroded parts. It is noteworthy 
that m Dr. Roth’s machine (1841), one of the improve- 
ments claimeil as new was raised m Pascal’s 
machme. — V. Grignard and J. Doeurre : The trans- 
formation of f-isopulegol into d-citronnellol. The 
isopulegol was {los^ over 60 cm. of glass wool, at 
600“ C., under a pressure of 26 mm. ’The form of 
citronnellal was obtained with a good yield.— Jean 
Baptiste Senderens : The oatal 3 rtic dehydration, m 
the ^ phase, of the fatty alcohols m tho presence 
of olkalme bisulphates. Fused sodium bisulphato 
acts on n-propyl alcohol vapour at 126'- 140® C., 
giving water and propylene. Isowop^ aloohol 
reacts in the same way at 106®-110° C. The results 
obtained with methyl, ethyl, and isobutyl alcohols are 
also described. — Jean Eflront ; The ohemioal nature 
of amylose. Amylose is not a homogeneous product. 
At the temperature of the formation of starch paste, 
the starch undergoes a profound depolymerisation. 
IHiring the ageing of starch solution, a molecular 
polymerisation is produced, giving rise to different 
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hexosancs. - W. Vernadsky : Natural waters nch in 
radium. An account of the various amoiinfs of ratlium 
found in various natural waters The highest pro- 
portion found hitherto is in the subterranean waters 
aocom|>anying a jietioleuni dei>osit at Novyj (Iroznyj 
in tho Caucasus, amountmg to more than 1 x 10~' Ra 
per cent.— Marcel Vasseur: The e(}uatioii<i of Laplace. 
— A. Lokchine ■ Tho influence of an olhptical hole in 
a beam which undergoes liendiiig. — G. Manefl : Tho 
elect roinagnotic energy in the field of gravitation. — 
Henry Favre : An optical method for dctcrmimng 
the internal tensions in solids of three dimensions. — 
A. Bogros . The striictuie of the hthiiim Imo 0708. — 
Mile. C. Chamie and Marcel Guillot : The centrifuga- 
tion of hydrochloric ai-id solutions of polonium. 
Photographic impressions of groupings of |>olomuin 
atoms can be obtained with sufficiently activo solu- 
tions of normal hydrochlono acid strength ; and 
these give no precipitate on centrifugation, ft has 
still to be proved whether these groups pre-exist in 
the solution or whether they are formed in contact 
with the surface on which they are photographed. - 
E. Herzog and G. Chaudron : Study of tho mechanism 
of tho corrosion of the duralmins by sea water. Under 
oxygen presHiires u]> to 90 atmospheres the losses of 
weight of tho allo^ m salt solution arc, proportional 
to the pressure. Tlie corrosion is very rapici and the 
corrosion reqiurmg five or six months at tlie ordinary 
pressure can be obtained in 24 hours under high 
presHiites of oxygon. — P. Cordler : A new diaryl- 
alkyloxysuccinic anhydride - Fr de Rudder and 
H. Bledcrmann • 'Die pyrogenation of methane. 
The effects of the variables temperature (900“ C. 
to 1600° C ), pressure (20 mm. to 700 m.) and time 
of contact with hot tube (16 sec. to O-Ol sec.) have 
been stuilied mdoiiondently. The tem|)eraturo apiiears 
to bo tho most important factor. Tho presence 
of catalysts does not aftect the reaction. — Mine. 
Ramart-Lucas, Milo. Biquard and Grunfeldt: Tho 
configuration of molecules m space. 'Die absorp- 
tion in the ultra-violet of tho groiiiw CTI, and CH.. 
The saturated normal fatty acids, r,tf,,+,l’0,H, 
possess for ultra-violet light an absorjition coefficient 
which IS practically mdependent of n. In tho region 
2500 2200 A. the groups CH, and CH, cannot be 
reganled as chromophores. — A. Wahl and Jonlca : 
The influence of sulistitutionB on the colour shailes 
of the Bul^onateil derivatives of stilbenc. A. 
Duparque : ^e causes of the differentiation of coals. 
— ^Jean Lombard : 'The Cretaceous of tho Gabon 
coast line. — Marcel Mozerd and Maurice Herbam : 
Now oxponments on the precipitation of nitrogenous 
substances in serums in the presence of formaldehyde. 
— Henri Jean Frostard ; Arterial pressure and its 
measurement by tho pulse method. 

ViBMMA. 

Academy of Sciences, Mar. 20. — J. Poliak, M. 
Heimberg- Kraus, E. Katseber, and O. Lustig : Die 
action of chloro-sulphoiuo acids oti cyclic hydro- 
carbons. Sulpho-chlorides and other uroducts were 
obtained from benzol, toluol, xylol, di-phenyl. and 
naphthalene.— M. Holly : Synojisis of the fresh-water 
fishes of tho Cameroon — M. Beier: Zoological expedi- 
tion to the Ionian Isles and the Peloponnesus, 9thj>art, 
Crustacea. Ampbipoda by S. Karaman and Deca- 
poda by O. Pasta. — A. Tornquist : Perimagmatic types 
of east alpine ore deposits. — B. Knaster ; One- 
dimensional non-comparable continua. — K. Manger : 
On laminable tn-grapw and powers of non-laminable 
graphs. — K. Manger and C. Nobcling : The n-leg 
theorem in locally connected continua. — G. Ndbeling : 
A refinement of the n-leg theorem. — G. Ndbeling i N- 
dimensional universal spaces (2). 
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Rationalisation of Research 

i jlOR the plain man and oven more for the 
scientific worker and many Lmpire mdustnes 
it u extremely desirable that some authoritative 
pronouncement should be issued dctailmg the 
raison d ftre and the lines of work of the several 
institutions and research centres m Great Britain 
which are endowed or supported by Goxmment 
grants Fven the scientific worker of the present 
day may be pardoned if he finds it difficult 
amongst an apparently bewildenng number of 
institutes and research centres to pick out the 
one at which he can obtain the most authoritative 
information upon the work m which ho is in 
terested for the mdustnal inquirer the position 
18 oven more difficult whilst the farmer w often 
hopelessly lost when all he requues to know is 
the reason why a portion of his crop is failing The 
farmer wants thi answer at once he has lost all 
interest (havmg lost that part of his crop) six months 
later when an answer may amve after he has 
been sent from pillar to post 
Tho last few >tar 8 have witnessed the advent of 
the Imperial Lcononiic Committee thi Empire 
Marketing Board the Government research labora 
tones connected with the Army Nav\ and Air 
Force the several agricultural research and evpen 
mental stations now m existence m the country 
moreasod by special linos of research undi rtaken at 
the Universities of Cambridge Edinburgh aiul so 
forth the Forest Products Research I aboratory at 
Phnoes Bisborough the Impenal lorestrv Insti 
tute at Oxford etc Among these centres are some 
which are not directly endowed with Ciovemmont 
grants The rest under the supervision of the 
first or second body above mentioned are it is 
believed influenced or stimulated to carry on work 
and to build up collections the latter beii^ either 
on a local or home standard, or on the far larger 
and more costly Empire one — ^those collections 
requiring buildings for housing and staff to look 
after them In other words the pendulum has 
swung with a vengeance and the pie War apathy 
appears now to bo leading the country mto un 
necessary (because unorganised) duplication of 
centres, buildingB, exhibits and so forth 
Before the War the scientiho inquirer had a few 
well known centres to which he resorted for m 
formation To take two examples Kew, with 
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its unnvallcd coltoctions of plants, timbers and so 
forth — a collection of each exooUenoe that it would 
take years to reproduce anything similar and 
anjrthuig of less value would still necessitate the 
inquirer or student, havmg access to it, visitmg 
Kew to complete his studies and investigations 
Another centre designed for aiumcnng economic 
inquiries and for housing collections of iconomic 
products was the Imperial Institute— starved of 
funds for many years, it is true but still inaugurated 
with a defimte economic aim 

What 18 the position of the Imperial Institute 
to day 1 From the annual report for 1929 written 
by the director Lieut General Sn William T urse 
and recently issued, it would not be easy for any 
but the highly technical expert to frame an answer 
and the orebnary soientihc worker and specialist 
inquirer would perhaps find it extremely difiicult 
For the report furnishes plentiful evidence that 
the Institute is engaged upon a wide series of 
economic inquiries and investigations involving 
elaborate research work How is this co ordinated 
with other research centres receiving Government 
grants ? 

It may be assumed that both the homo govern 
ment and all the dommion governments have a 
full belief in the importance and value eif the work 
of the Institute The high commissioners of all 
the latter arc members of the board of governors 
the trustees include several oabmet ministers 
government departments are represented on its 
managmg committee, as also are well known men 
of science and others representing commercial m 
tercsts The Institute consists of several depart 
ments for example plant and animal products 
department of which Sir David Pram w chair 
man of the advisory council mineral resources 
department of which Sir Biohanl Redmayne is 
chairman of the advisory council Ceylon rubber 
research scheme sericulture research investiga 
tions mto vegetable fibres, timbers crops for Konya 
Colony, improvement of Burma noe, and many 
other important mvestigations are dealt with in 
the annual report 

The work earned out by the Institute with the 
approbation of the Government, and more import 
ant still, the Treasury, is of the greatest value and 
its mception, although for so long cold shouldered 
may be reganled as an inspiration The Institute 
IS a centre to which all can resort, the senous 
investigator and the citizen who wishes to under 
stand something of the great Empire of which he 
is privileged to be a member The educational 
value of the Institute has been increased by the 
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addition of a cinema, and the provisions made for 
the visits of parties of school children, and no 
finer educational centre for the youth of Great 
Britain could be found 

This being the present position, has not the time 
amved when it becomes the duty of Government, 
m the mterost both of the taxpayer and to prevent 
the wasteful and unncoissary duplication of work, 
buildmgs and exhibits, to have a list drawm up of 
all mstitutions existmg m Great Britam which are 
mamtamed either wholly or in part from Govern 
ment funds or grants f This bst should give details 
as to the exact nature of the work earned out by 
each the reason or necessity for acceding to the 
demands for extra buildings to accommodate 
< xhibits, perhaps already existing m other institu 
tions in the country extra staff and so forth 
With such a list available it might be found 
that Government was makmg grants to institutions 
for the purpose of carrying out work which was 
already being undertaken efficiently by existing 
institutions 

There would appear to be little doubt that such 
an inquiry is nculul to avoid further waste of money 
both on the part of the home government and 
on those of domimons and colonial governments 
The latter, as is well known, have received many 
calls of recent years to collect and forward speoi 
mens of a varying nature many of these require 
ments bemg duplications of previons ones already 
furnished to other institutions h urtber, in certam 
cases these governments are being invited to make 
grants of money to speciahscd educational or re 
search centres m Great Britam It would seem 
a duty imposed on the home government to be in 
a position to place before them a list of all centres 
engaged in the particular hue of education or 
research 

It 18 known that duphcation of the kind to which 
attention is hero directed does exist It is also 
known that the average scientific mvestigator 
and the commercial man, unless m close touch 
with the centre of affairs, is bewildered by the 
apparent multipbcity of institutes and research 
centres some of which are apparently undertaking 
work or competing with each other (m some 
instances unknowingly), m the same field A list 
of Government aided research institutions such as 
we have suggested above would largely prevent 
this duplication of effort and, what is perhaps 
mdnectly even more important, would lead to 
wider use and fuller appreciation of the services 
which they can render to both science and 
mdustry 
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The Compleat Anthropologist. j 

NoUa and Qwnu on Anihropciogy Fifth edition 
Edited for the British Association for the 
Advancement of Science by a Committee of 
Section H Pp xvi+404 (London Royal 
Anthropological Institute, 1920 ) 6s 

T he first edition of this indispensable guide to 
field anthropology was published m 1874 
“ to promote accurate anthropological observation 
on the part of travellers, and to enable those who 
are not anthropologists themselves to supply the 
information which is wanted for the scientific 
study of anthropology at home ” This was a 
counsel of perfection , but there were no schools of 
anthropology in Britain then, and very few else 
where, and the risks of mistakes of observation 
were not fully appreciated, as a glance at the first 
edition shows Successive editions, and especially 
the fourth, m 1912, substituted for many of the 
original lists of direct questions a short outhnc of 
the kmd of information already acquired, with 
hints as to topics most worth elaborating It was 
realised that the whole subject of physical anthro 
pologY V as best left to medically tramed observers, 
and ps> chology to jisychologists , and the general 
advance in method was held to necessitate earful 
dcfimtion of many of the commoner phrases and 
terms especially for those complex social systems 
which were now attracting the special attention of 
home workers, and ehciting some valuable obser- 
vations in the field 

In the prraent fifth edition, the ‘ notes ’ have 
still further been expanded at the expense of the 
‘ queues ’, and the whole work has grown almost 
be>ond pocket book sire the fourth edition runs 
to 288 pages, the fifth to 404 The increase is 
mainly m the section for sociology ’, which has 
been more than doubled in length , ‘ mamago and 
sexual relations ” alone being allowed seventeen 
pages instead of three, and the * regulation of 
pubho life ” twenty instead of about six differently 
grouped The economic sections also have been 
very much remodelled All this reflects current 
tendencies in ' anthropology at home ”, and the 
realisation that customs are much more difficult 
to collect than war clubs The numerous defim 
tions which have been thought necessary are very 
carefully done , but some of them may have to be 
undone before this edition is exhausted Too often 
one has seen the defimtion of an anthropological 
word m an earher edition of “ Notes and Queries ” 
used as a starting pomt for a systematic restate- 
ment of a whole problem The new section on “Law 
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and Justice ” is admirably planned, and should be of 
the greatest use to administrators of native oom- 
mumties it puts the old sections on “ property ”, 
“ land tenure ”, and “ inhentance ” into a coherent 
setting and it is a question whether “ slavery ” 
should not bo grouped with them The old sec- 
tion on “ morals ” seems to have vanished but 
‘ psychology ” has come back, with sections on 
“ pnmitivo mentahty " and on “ dreams ’ It is 
always difficult to draw the line between pure and 
applied science, and usually the compilers of this 
edition have been discreet , but there is a lapse on 
p 171 where, in a matter of child psychology, 
‘ this point has been brought forward not so much 
for its anthropological as for its administrative 
value ” followed by remarks about depopulation, 
its causes, and a better position to deal wnth the 
problem ”, which are not anthropology at all 
When the fourth edition was pubhshed, the study 
of magic and of rehgion was in a chaotic and transi 
tional phase which gave popularity to the com- 
fortable term magico rchgious ’ to describe this 
whole group of facts This usage apparently per 
siste , but it IS quahfied by quite wholesome at 
tempts to define both * rehgion and magic ’ before 
going on to discuss w hat may turn out to bo either , 
and the suggestions supplementary to the general 
requirement of sympathy and gentlemanly be 
faaviour ’ in an anthropologist are excellent It is 
a much needed caution (pp 177 178) that while 
very few occurrences in the hfe of uncivilised 
peoples are without their religious aspect and 
mgrcdiont, quite as few rchgious beliefs or observ 
ancos are unrelated to some occurrence or need 
m daily life ' pure rehgion and undefiled , in 
the philosophical and personal sense, is one of the 
more ethereal distillates of advanced cultures , 
and the occasions for rehgious acts are nghtly 
noted as being no less social than economic The 
importance of native accounts of what happens, 
and of the native terminology for ‘ gods ’, devils 
and other magico rehgious ’ paraphernalia, is 
also very properly emphasised The short section 
(p 184) on " hero cult " would have afforded 
idmoet no help at all to a field worker m ancient 
Greece, and would be httle more useful anywhere 
else Of how many known heroes ' is it true that 
“ when a hero is associated with wax a cult begms 
to appear ” ? and when heroes are “ associated with 
death ”, what does this mean t 

I Under “ Arts and Sciences ” the section on 
“ decorative art ” has been remodelled, and 
occasion should have been taken to bring its ter- 
mmology up-to-date, and emphasise the import- 
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Knoe of descnptions to supplement sketohea. An 
nntuuolly detailed Bpeoifioation of ‘ musical ’ 
instruments reflects the current interest in jasss ; 
there are apparently about flfty ways of making 
a noise by hitting something, and for sheer self- 
expression give me the “ open tubes which are 
stamped on a man’s thigh ” (p. 298). The direc- 
tions for recording native languages are entirely 
re-written ; much doubtless good advice is given ; 
the “ wise observer will resist the temptation to 
invent an alphabet of his own ” , but the Royal 
Geographical Society’s excellent rules for trans- 
literating place-names (and they can bo used for 
much besides) have been cut out. The alphabet 
of the International Phonetic Association is re- 
commended instead, but not supplied. 

The valuable sections at the end, on photography 
and the collection of sxiecimens, have been brought 
up-to-date ; and there is a fresh note on the kine- 
matograph, in which the solo omission is advice on 
the difficult art of bringing scientific films into 
Great Britain 

For the very moderate price of six shillings, this 
is a very liandsome outfit of instruction, and sug- 
gestion also and the convenient arrangement is 
continued whereby the book, though prepared for 
the British Association, is published and distributed 
by the Royal Anthropological Institute from its 
library at 62 Upiicr Beciford Place, W.C.l. 

J. L. M. 


Early Literature of Acarology. 

Tijdaichrift twor EiUomniogxe. Uitgegeven door 
de Xederlandsehe Entomologische Vereeniging 
onder redoctie van Dr. J. Th. Oudemans, Prof. 
Dr. J. C. H. De Meijere on Dr. A. G. Oudemans. 
Doel 69, Jaargang 1926. Hupplonient Knlutch 
hwtorisch ovenicht der Acarologie. Eerste Ge- 
deelte, 850 v.C. tot 1758. Pp. viii-HfiOO. Deel 
72, Jaargang 1929. Supplement . KntvKh his- 
toriaeh ovenicht der Acandogie. Tweede Gedeelte, 
1759-1804 Pp xvii + 1097. (’s-Gravenhage 
Martinus Nijhoff, 1926-1929.) 

AMONG the Arthropoda, the Aoarina, or mites 
and ticks, would not generally be considered 
the most attractive group. It is, therefore, some- 
what surprising to find that they have reoeived a 
large amount of attention from the earliest times. 
This is no doubt due to the fact that to their presence 
is attributable a long series of highly disagreeable 
oonsequenoes ; and that man himself, his food 
materials and his domestic animals, have sufiered 
conspicuously from their depredations. 
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The two parts now published of Dr. Oudemans’ 
historical review contain an exhaustive account of 
everything that has been written on the subject 
down to the year 1804 ; a forthcoming part will 
carry the story on to the year 1860. 'The scope of 
the work being mainly historical, w6 do not find 
much space devoted to classification or to minute 
structural detail ; the wealth of information, how- 
ever, on such points as the external characters, 
habitat, hfe-history, and distribution of the various 
species is amazing, and gives evidence of extra- 
ordinary labour on the part of the author. As an 
encyclopaxlia of the knowledge of the subject up to 
the beginning of the last century, these volumes 
wOl have a permanent value. 

Whether the opprobrious terms addressed in the 
Iliad by Ares to Athene, and applied by Hera to 
Aphrodite, can be held to refer to any member of 
the Aoarina may be thought doubtful, but that 
Dr. Oudemans is right in identifying the tormentors 
of Argus, the faithful dog of Odysseus, with a well- 
known species of the Ixodidse need not be ques- 
tioned. Other references in the classics that may 
apply to mites or ticks are numerous, but in many 
oases there is an evident confusion between the 
Acarine pest and the true louse, which was natur- 
ally not recognised as belonging to another class of 
the Arthropoda. Aristotle, however, distinguishes 
clearly between the louse and the tick the ass, he 
says, is not infested by either ; oxen, on the other 
hand, suffer from both. Ticks, but not lice, are 
found on sheep and goats. The name that ho gives 
to the external parasite of the dog is the same as 
Homer’s in the Odyssey , and also in a fable which 
he attnbutes to .lEsop the same word is used of 
vermin that were draining the blood of an unfortu- 
nate fox. 

The uncertainty that beauts all attempts at identi- 
fication of the forms mentioned by ancient authors 
becomes gradually cleared away as we approach 
our own times. It is not, however, until the intro- 
duction of the binomial system of nomenclature 
by Linneeus in the tenth edition (1768) of his 
" Systema Naturee ”, that the determination of 
species becomes to any large extent possible . Some 
descriptions of an earlier date are, however, suffi- 
ciently exact to enable us to be reasonably sure 
that we know the species referred to. The Araneue 
indictu coccinetta major, for example, brought from 
the coast of Coronuindel, and described by Petiver 
in 1701, is without doubt the mite now known as 
Trombidium gigaa. There are, moreover, many re- 
cords of observations made in the seventeenth and 
eighteenth centuries which anticipate in a remark- 
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able manner the reaulta obtained by work con- 
ducted on the Imes of modem systematios Among 
those dealt with by Dr Oudemans are the diaoovery 
by Leeuwenhoek (1694) of the six legged larva of 
the mites , the description of the mouth parte of 
ticks m a letter by an anonymous oontnbutor to 
the Phtloaophtcal Transacttona of the Royal Society 
(1703) , the observation by Lmnnna that Tetrany 
chaa telanua, commonly known as the ‘ red spider 
spms threads with which it covers the stems and 
leaves of trees A graphic account of the habits of 
the larval Thrombtdtum puatUum (the too well 
known ‘ harvest bug ’), with some mention of struo 
tural details, was given by Baker m 1763 Some 
> ears before this the earliest description of the larva 
of a H 3 nlraohnHi, or water mite, was published by 
Joblot, who adds to his account a figure, obviously 
( xaggerated, of the dorsal sculpture of this creature, 
showing a grotesque resemblance to a human 
face 

In his second volume Dr Oudemans treats of the 
further information gamed on the whole assemblage 
since the year 1769 endmg his survey with the year 
1804 A brief summary is given of the earlier 
attempts made at a classifioation of the group, a 
problem which even at the present day is far from 
having received a satisfactory solution, Troues 
sart 8 scheme, adopted m the mom by Warburton 
in the Cambndge Natural History , bemg prob 
ably at present the most convement m practice 
By the naturalists of the seventeenth century the 
term Acartu was used m a very wide sense, mclud 
mg, according to Dr Oudemans, larva of Coleop 
tera, Lepidoptera and Diptera Successive ap 
proximations to a reasonable restriction of the term 
were made by O F Muller (1769), Fabnuus (1775), 
and Latreille (1796) Dr Oudemans, being an ad 
vooate of strict adherence to the rule of priority m 
nomenclature, has thought it his duty to revive 
several of the older names m place of those now 
commonly used Thus m the subgenus PhUyeetw 
he sinks his own specific name aubglabra m favour of 
lendens Sohrank, which dates from 1803 The well 
known pigeon tick, hitherto generally spoken of as 
Argaa r^fiexua Fabr , reverts to its original designa- 
tion of Argos cdlumbarum Shaw So, too, Latredle’s 
Carts vesperMtonta (1802) becomes Acarus Ushtdo 
Risso (1790) The author is no lenient critic of 
mistakes m nomenclature , he does not spare what 
he considers to be the mistaken following of Neu 
maim m the Cambndge Monograph of the 
Ixodoidea ” 

The numerous illustrations, reproduced from the 
figures m the original works of authors up to the 
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beginning of the mneteentfa century, serve to justify 
Dr Oudemans’ contention that many Acan were 
well desenbed and figured m qmte early times 
There is, nevertheless, much evidence that the pro 
ducers of these descnptions and figures, careful ob 
servers as they were, did not always succeed m 
appreciating fully the sigmficanco of what they 
saw Through the maze of conflicting records and 
determinations. Dr Oudemans important work is 
a safe and sufficient gmde 
Apart from a few tnflmg printers errors, the only 
serious misprmt that we have noticed occurs m a 
passage cited from Aristotle on p 61 of Part 1 
Here, though all the words are good Greek, the 
opening sentence of the speech is unmtelhgible as 
it stands Fortunately the necessary emendation 
18 quite obvious FAD 


Modern Volumetric Analysis 
Volumetrtc Analysts By Prof Dr I M KolthoS, 
with the collaboration of Dr H Menzel An 
authorised translation based on the German Text 
by Prof N Howell Furman Revised and 
enlarged by the Author Vol 2 Practical 
Valwnelrtc Analysts Pp xiv-h652 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd , 1929 ) 26« net 

F ollowing on Vol l deahngwith the general 
theory of volumetric analpis. Dr Kolthofi 
has produced a work on practical methods which 
in its way is different from the well known standard 
works dealmg with the subject The author does 
not claim to deal particularly with special methods 
of applied chemistry, but, as a matter of foot, the 
general considerations and the exhaustive discussion 
of general methods suffice to give the reader the 
necessary mdications for accurate procedure As 
an example of this, we have m Chap xm what 
appears at first sight to constitute a general dis 
cuBsion of certain methods Actually the chapter 
18 a very full descnption of lodometno processes 
for both morgamc and orgamc compounds The 
limitations of the methods and the author’s ex 
penence are given, the discussion of the errors and 
details being full enough for most purposes for 
example, the discussion of the hydroqumone titra 
tion on p 463 A short chapter is devoted to the 
useful lodate method developed by Andrews, and 
the use of bromate is likewise properly stressed 
The greatest interest of the book hes in its 
development of the fundamentals of volumetric 
analysis The chapter on calibration of measurmg 
vessels, for example, puts the subject as succinctly 
Dl 
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as can be desired from a general pomt of view 
There are some considerations, however, on this 
matter which might have been further emphasised 
It should be pomted out even more strongly than 
18 done m this work that for the highest accuracy 
in volumetric analysis, the weight burette is 
essential if drainage and wetting errors are to be 
avoided For micro work these errors are even 
more important We are furnished with tables of 
‘ tolerances ’ for measunng vessels as laid down by 
vwious standardising institutions, but it is not 
clearly mdicated that an error of nearly 0 6 per 
cent m a volumotnc determmation of a constituent 
18 possible, even when the highest grade of volu 
motnc apparatus (with the usual tolerances) is used 
This 18 apart from errors due to punty of the 
standard reagents (see htott, J Sac Chem Ind , 
40.64T, 1921) 

Chap u deals with a most important — and 
perhaps the must important — ^requirement of acou 
rate volumetric analysis, namely, the selection of a 
true standard substance and the specification of 
such a standard Wagner, Kuhlmg, bOrensen, and 
others have advocated rightly the selection of the 
least number of ‘ standard ’ substances and have 
laid down certam pnnciples for testing the standard 
Vanous suggestions to this end receive considera 
tion and the arguments advanced by different 
authorities are considered, with the result that 
rules are laid down (p 47) for the requirements of 
a standard substance, particularly the all important 
question of stabibty and keeping properties There 
18 one pomt m this connexion that wo do not think 
receives adequate recogmtion It u not difficult 
to apply certam tests for punty to a standard 
substance, but an important matter is to deter 
mme as accurately as possible the actual content 
of the standard substance, for example, sodium 
chlondo, by an accepted gravimetnc method 
of high accuracy Such a tost settles the ade 
quaoy of the standard, particularly of a stable 
standard 

In the section dealing with standardisation of 
acids, a number of primary standards is given, and 
it IS satisfactory to note tiiat the potassium lodate 
method receives proper consideration The methods 
of ‘ orgentometry * are desenbed m great detail m 
Qiap vm , which likewise contains a full account 
of Fajan’s adsorption indicators This section 
makes pleasant readmg, inasmuch as it indicates 
very clearly mdoed that the subject is really a 
branch of phjrsical chemist^ The last two 
chapters deal shortly with some of the mure recent 
oxidising agents such as oonc sulphate, and with 
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the general apphoations of titanous solutions 
The work is very fully indexed 
Two pomts of ontioism need to be made, namely, 
the oontmued use of the atomic weights of 1925, 
which mcludes titamum as 48 1, and the use of 
0 c instead of ml It is difiQcult to understand the 
latter feature m a book of this character, so 
philosophical m other respects Dr Kolthoff’stwo 
books on “ Volnmetnc Analysis ” occupy a position 
by themselves, inasmuch as they deal with the 
subject from the pomt of view of modem theo- 
retical chemistry The reader cannot fail to per 
oeive a new presentation of old subjects, for 
example, pp 279 284 on permanganate oxidations 
The whole work is to be commended, alike for the 
use of students and for general reference 

J J F 

A Directory of the Learned World. 

Index Oeneralu Annuatre Oiniral dea UntvernUa, 
Orandea £colea, Aeadimtea, Arrhtvea, BMtoAiqiua, 
Instxtuta aetetUtfiquea Jardtna botanxquea et zoo 
logtquea, Mua^ea, (MtaervaUnrea, Siia Samntea 
Pubhd sous la direction de Dr R do Montessus do 
Ballore Pp vi + F170 -i- BE228 + US2 1 3 + E39 -i- 
2322 (Pans Editions Spos, 1929-30 ) n p 
TN scope, as indicated by the sub title this annual 
J. 18 akm to the well known Mmerva Jahrbuch 
der golehrten Welt ” It u, however, very much 
less exhaustive, and the two pubhcations differ m 
the methods of arrangement of their material 
Mmerva ” presents, gazetteer fashion, a smgle 
senes of sections arranged m the alphabetical order 
of the names of towns The ‘ Index Qeneralis ” 
provides a catalogue rataonni under the foUowmg 
group headings Umversitiee and “ grandes ^ooles ” 
(1147 pages), astronomical observatories (96 pages), 
hbranes and archives (270 pages), scientific m 
stitutes (118 pages), learned societies and academies 
(190 pages) Withm each of the first four groups 
the arrangement is by oountnes , the last group 
IB subdivided according to subject and, withm each 
subject, by towns, irrespective of country There 
18 , of course, an alphabetical mdex of names of 
persons — 65,000 references— and, finally, there are 
geographical tables enabling one to find one’s way 
to the whole of the information given regarding any 
particular place 

Many of the notices of the vanous institutions, 
etc , some 6500 m number, are m their native 
languages, where these are French, English, Qerman, 
Spanish, or Italian The date (year) up to which 
the information has been correct^ is m most oases 
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given Prefixed to the Beotione relating to the 
univenitiee of Prance, the United States of Amenoa, 
Spam, and Italy, are short aooounte of the organisa 
tion of higher education m those countnee An 
account is also given of the organisation of studies 
in the University of London, as being typical of 
British universities m general In the index of 
persons’ names references are not merely to pages 
but also to subdivisions of pages The pages being 
small and the names being printed in bold type, 
this makes the tracing of reforonoes an easy matter 
Provision is made for enabhng authors who wish 
to exchange original memoirs with others to 
advertise the fact 

In the preface, contributed by M Appell, the 
well known Hector ot the Umversity of Pans, it is 
claimed as a ment of the method of arrangement 
adopted that it shows ‘ avec une clart^ toute 
fran^aise le rang de chaquo pays au point de vue 
intellectucl ” a thankless service, of dubious value, 
more likely to attenuate than to strengthen those 
relations on the intellectual plane between the 
peoples of the world which are to pave the way, 
according to M Appell, for the advent of the 
vcntable League of Nations It would bo easy but 
profitless to compare and comment on the alloca 
tions of space m the “ Index ” to the vanous 
countries, but there is one country the almost total 
exclusion of which compels remark, the more so 
in that its cultural relations with Prance were once 
very close — Russia The only references under 
the heading USSR are to two astronomical 
observatories, and the same remark applies to the 
Ukraine and Turkestan It would seem that the 
editor holds the conditions of a socialist btate to 
be such as to vitiate the pursuit of all branches of 
knowledge, except knowledge of the celestial bodies • 
Minerva (1930) devotes 69 i>ages to Moscow alone 
and gives information about umverBities at fourteen 
placM in Russia which are not even mentioned m 
the ‘ Index Qenerahs ” 

The preparation of the chapter relating to um 
versities in the Bntish Empire was, or could have 
been, made comparatively easy by usmg the 

Universities Yearbook of the Bntish Empire” 
Recourse to this could have prevented such mis 
takes as omitting the Umversity College of Swansea 
and London Day Training College, and the teaching 
staff of the largest English umversity colk^ for 
women (Bedford) 

Although still marred by deficiencies m regard to 
balance and too many inaccuracies m detail, the 
“ Index Qenerahs ” has greatly improved since its 
first appearance in 1919 
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I/j/de Pari tig Hxstory and Romance By Mrs 
Alec Tweodie (n^e Harley) Abndged revised 
edition Pp vu + 239 + 29 plates (London 
Besant and Co , Ltd , 1930 ) 3« fid net 
This is an abndged and revised edition of a book 
published m 1908, which m many parts has been 
largely rewritten For Mrs Twe^ie a point la 
that of to day She brings the story of Hyde 
Park down to its mobilisation in 1926 during the 
great strike, and refers to the danger of Socialist 
proposals to day for its popularisation as a sports 
^und She follows the Park through its many 
vicissitudes from the grants of land east of Tyburn 
from the King to St Dunstan m 9b0 and of 
Geoffrey de Mandeville, who fought at Hastings, 
of the l^nor of Hyde to the abbey at Westmmster 
Under the Tudors after the suppression of the 
monastenes it became a Royal hunting ground , 
but it was not until the return of Charles IT that 
it really entered upon its funetion as a centre of 
social gathering, primarily for the Court and its 
hangers on hor long the people were not ad- 
mitted Nevertheless Hyde Park serves as focus 
for more than one side of our earlier social history 
Its neighbourhood was infested with footpad 
and highwaymen, and Tyburn, with its sinister 
associations of the banyan and the Triple 
Tree ’, was wil^m its purlieus 
Mrs Tweedies book is an entertaining and 
gossipy narrative, instructive in its glimpses of 
English life and history but she is a mistress of 
irrelevance This is not entirelv a fault as it 
usually permits her to mtroduce matter a huh 
adds colour to her background Little asides 
of social incidents and changes to day, porha])s 
not even remotely connected with the Park, will 
have a value for the historian of the future Their 
place and meaning become clearer when it is 
understood that the pageant Heart of Empire 
to be held at the Albert Hall in October next 
whde the Imperial Conference is sitting is based 
upon the book No doubt Mrs Tweedie ha<l 
m mind the pubhe before whom the book will be 
brought m this way They will treasure it in 
the future when overseas, perhaps moat of all 
for those same little touches from the London of 
to day 

L’ aiomtstwa modema e la ektmtca Per Dott M 
Haissinsky Pp xiv+313 (Milano Ulnoo 
Hoeph, 1930 ) 36 lire 

The enormous stndes made during the past few 
years in the knowled^ of the inner structure of 
the atom, developed pnnci^lly by physicists 
making use of phmeal and physioo matnematical 
methods, have led to the publication of numerous 
works deahng with this branch of modem physios 
The author considered, however, that a need existed 
for a book deahng with such subjects more from 
the chemical point of view In the preparation 
of the present volume, the reqmrements of the 
chemist m particular have, therefore, been borne 
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in mind, and the treatment adopted should 
present httle difficulty to any reader conversant 
vith the ordinary fundamental conceptions of 
physical chemistry 

The first two chapters are devoted to elementary 
notions ooncenung molecules, atoms, electrons, 
thermodynamics, and the quantum theory The 
third treats of the Bohr atom as the basis of 
modem atomistics, emphasis being laid on points 
of immediate importance in the studv of chenuoal 
problems The remamder of the book is con 
remed with atomic chemistry proper, and is 
dominated by the fundamental idea that chemical 
phenomena are due to the laws governing physical 
phenomena m general, namely, the laws of ener 
getios and proMbihty The extent of the ground 
covered may be judged from a brief summary of 
the contents of the miok, these mcluding Elec- 
tromc theory of valency Bohr's theory and its 
apphoations , olectromc structure and ionic radii , 
derormation of electromc orbits photochemistry , 
radiochemical hypothesis , catalysis and adsorp. 
tion , wave mechwics, and Fermi’s statistics 
Each chapter is followed by a useful bibhography, 
and an author index and a list of the tables mcludra 
in the text are given at the end of the book The 
print IB good, the proofs have been carefully 
revised, and the whole is well up to the Hoepu 
standard of production The price is oommendably 
moderate 

Mechanxam of Enzyme Actum and Associated Cell 
Phenomena By F F Nord ix + 78 

(London Bailli^, Tindall and Cox, 1029) 
9s net 

With out present knowledge of enzyme processes 
any conception of their mechanism must be 
essentially highly speculative In the work under 
notice the author makes no claim to deal com- 
prehensively with the subject of enryme chemistry, 
out confines himself to a limited aspect of this 
wide field The book deals almost exclusively 
with the subject of yeast fermentationB, while the 
probably related subject of muscle chemistry and 
the various other enzyme processes of amraal 
physiology receive little or no attention 
The work of Harden and Young on alcoholic 
fermentation is summansod and discussed in con 
junction with the findings and news of other 
workers m this field Ei^enoe for the presence 
and rdle of mtermedute compounds m yeast 
fermentations is examined, uid a short account 
IS given of the information obtamed as to the 
course of fermentation reactions by the use of 
alkaline sulphite as a means of influencing the 
part played by acetaldehyde as an mtermediary 
A whole chapter is devoted to the discussion of 
the problem of ‘ activation ’ of enzymes, and 
particular attention is directed to the part ^yed 
by simultaneous reduction and oxidation m 
fermentation processes 

In its htwary style the work is somewhat 
laboured and occasionally obscure, while the 
execution of the diagrams also leaves much to be 
desired m the way of clarity The information 
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presented has obviously been carefully collated , 
nevertheless, the reviewer has been unable to find 
anthonty for the statement, on p 10, that the 
gamma fmetose present m cane sugar is partially 
onohsed 

A good bibliography greatly mcreasos the value 
of the book as a concise presentation of the 
chemistry of yeast fermentations 

Histotre des sciences malhemattq^ dans I anttqutt^ 
hdUmqne Par Prof Gmo Lona (Science et 
civilisation Collection dexpos4s sjmthtoques 
du savoir humam ) Pp vi + 216 (Pans 
Gauthier Villars et Cie, 1%9 ) n p 
This is probably the best short history of Greek 
mathematics whiioh has vet been published It has 
all the clearness and onarm of a French popular 
exposition of a difiioult subject , it also gives, un- 
fortunately (m the copy submitted for review), a 
stnkmg proof of the carelessness of French book 
production, fourteen pages being entirely blank < 
Prof Lona gives a brief general sketch of the 
earliest steps, with the presumed debt to Egypt and 
Babylonia, takes a conservative view as to lliales 
and Pythagoras, and reserves most of his space for 
the later mathematicians whose works are extant 
He IS particularly good on Euclid, Archimedes, 
and ApoUomus and enhvens the end of his httle 
book by several examples of the amusing concrete 
problems m which the Greeks dehghted and which 
were sometimes engraven on tho tombs of their 
ancestors 

There is a very useful short chapter at the end, 
givmg the applications of Greek mathematics to 
their astronomy and views of the umverse This 
supplies the him needed m many accounts of early 
Greek science The bibhomphy is well chosen 
and up to date, giving both we latest editions of the 
texts and the b^ broks discussing the results 
F S M 

Ltsf of the VertdmUed Animals exhibited tn the 
Gardens of the Zoologuxi Society of London, 182S- 
1927 Centenary option m 3 volumes Vol 2 
Birds By Dr G Carmichael Low Pp vm + 
832 (London Zoological Society, 1929 ) 26s 
A OOMPAHION volume to that on “ Mammals ”, 
already noticed m Natubb, and like it a most 
useful work of reference It mcludes the names of 
2330 birds which have appeared m the London 
Zoo, and m addition gives the geographical races 
of many of the forms All the essential catalogue 
information acoomiianioa each scientific name — ^the 
most important synonjmu, the geographical dis 
tnbution, references to a good description and to a 
coloured figure where such exists The English 
name or names of each speoies is given— an im 
portant item for the museum official who has to 
label buds, and, since each name is indexed, for the 
reader who wishes to know the exact M£ rnifinn.i»v < 
of colloquial names used m books of travel and the 
like So authoritative a list should help to stereo- 
type the popular names of foreign birds, which are 
sometimes m danger of having as many popular as 
soientifio synonyms 
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A New Theory of Magnetic Storma 

An attempt to mfer the course of events when a 
neutral ionised stream of partidee from the sun is 
direoted towards the earth has now led to results 
which we believe mdioate how magnetic storma are 
produced A full discussion of the phenomena in 
volvee the solution of numerous mtnoato mathe 
matical problems, many of which have not yet been 
attaokod m detail , but it seems jiossible to outlme 
the mam sequence of events 

The motion of a neutral ionised stream m the 
earth s magnetic field was investigsited by one of us 
m 1023,' and it was concluded that the stream would 
be scarcely deflec ted by the hold, though some slight 
convergence would occur withm about one earth 
diameter from tlie earth a centre O (Fig 1) 

No mdication as to how such a stream could pro 
duce magnetio storms and auronc whs obtamod It 
would seem that this failure was due to the asaump 
tion there made that the stream had enveloped the 
earth for a tune long enough to enable a steady state 
to be set up, whereas it now appears that magnetic 
storms are essentially connecteil with the approach 
of the stream towards the earth The important 
changes in the stream occur withm a fow earth radii 
from 0, and beyond this distance the former con 
elusion that the stream travels almost without do 
flection remains valid 

The stream is in effect a highlv oonductmg body, 
and as it enters the earths field electno currents 
flowing parallel to its surface are induced m the 
surface layers, so that the mtenor of the stream is 
nearly shielded from the earth s field Outside the 
stream the magnetio effect of the currents is roughly 
eqmvalent to that of an ‘ image ’ magnetio doublet 
at a oertam pomt inside the stream , m the equa 
tonal pluie the held between the earth and the 
streun is increased in intensity It is as if the current 
layer, as it advances towards the earth, pushes for 
ward and crowds together the earth s lines of force 
We identify this obanm with the observed morease 
m the earth s honeontal force dunng the first stage 
of a magnetio storm Detailed examination shows 
that the magnitude of the effect, and its tune scale, 
depend almost entirely on the kmetio enei^ of the 
stream per unit volume , if the velocity of the stream 
IS of the order 1000 km /sec , the density requisite to 
explam the first phase of an average mametic storm 
(tidcing account of the shielding effect of tho Heavi 
side layer) is roughly of tho order 10 " gm /o o , 
this might be providra by about 1 6 calcium ions or 
60 hydrogen ions per o o 

The magnetic energy of the field is mcreased during 
this phase at the expense of the kmetio energy of the 
stream , the retardation of the particles occurs m the 
current layer, which is oontanualUy mcreased m mass 
density by the oncoming of pc^cles from behmd 
Ihe retardation is gmtest at that part of the front 
of the stream {A m 1 ) which is moving along the 
direct line from tiie sun to the ecuth’s oentre 0 , on 
either side of A the stream will advanoe relatively to 
A, and the earth will become pcurtly enoloaed by the 
stream , the surface B'BACO' will oontuuially 
close m, at a diminishing rate, upon toe earth , 
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blether it actually reaches the earth's atmosphere, 
m the equatorial plane, will depend on toe density 
of the stream, and the length of time dunng whion 
It IB direoted towards the earth (this is determmed 
by the angular breadth of the stream viewed from 
the sun) 

In the second (which is the mam) phase of a mag 
netio storm the earth s honzontal force is decreased 
We attnbuto this to tlie formation of a westerly 
current round the earth, due primarily to the flow of 
charges across the space bohmd ’ the earth (viewed 
from toe sun) Along tho sides BE , CC of toe en 
closure there will be charged layers BB' positive and 
CO' negative, duo to the polarisation of the stream 
by tho ma^etic field rho charges m these layers 
will be subject to an outwaid electrostatic force, and 
the positive ions along BB will cross over to 6C', 
partly guided by the earth s hold The electrons 
along rC cannot flow along the reverse path be 
cause of tho greater deflectmg influence of the field 
upon them but negative charges from above ’ and 
‘below the equatorial plane will travel along tho 
eartli m hnes of force to neutralise tho charge of the 
ions moving from BB' across tho gap Ihe details 




>ie 1 


of the piocess are not yet clear, but it appears hkely 
that a westerly current can thus bo set up round the 
earth It can be shown that the current nng, if 
formed, can persist m mechanical ami electromagnetic 
equihbnum for some days after the cessation of the 
onward flow of particles from behmd Tho gradual 
dissipation of this nng current corresponds to the 
final phase of the storm 

One of the distmctive features of the theory here 
outhned is the distance from the earth withm which 
toe main electno currents flow, namely, a few earth 
radii, they are outside the earths atmosphere 
(though secondary currents are induced therem), 
but they are much nearer the earth than the currents 
(m the equatorial plane) discussed by Birkeland, or 
toe equatonal ourrmt proposed by Prof Stermer 
and associated by bim with the decrease of latitude 
of aurorte during magnetio storma 

We have not exammed closely the extent to which 
the stream will cause inflow of ions and electrons 
mto the earth s atmosphere in the ^lar regions, or 
how this inflow will give rise to the observed currents 
along the auroral sones , but it seems likely that 
present theories of toe aurorss will need to be modi 
Bed, because the particles of a neutral stream can 
approach much closer to the earth, m toe equatonal 
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pUne, than the single charged particles hitherto 
oonsidered. This must also have an important 
bearing on the theory of radio echoes, should it be 
proved that these are produced outside the earth's 
atmosphere. 

S. Crafiiam. 

V. C. A. Fsaaiao. 

Imperial College of Science, 

South Kensington, 

London, S.W.7, 

June 26. 

• Pne. Cami. Pktt. Bor., tf, 677 ; 1016. 


Method of obtaining a Vlalble Spectrum of Waves 
of Radio Frequency. 

In the course of a research on the heating eSeots 
of radiation of wave-longths 10 to 200 motres, it was 
found that for a given wave-length theie is a maximum 
heating effect produced m a medium the specific 
conductivity and dielectno constant of which are 
connected with the frequency by a simple law. This 
law, proved theoretically as well as shown experi- 
mentally to hold for ddute solutions, is 

where oo specific conductivity in absolute units, D -- 
dielectric constant, and n = freqiienoy of wave. This 
law accounts for the curious sdeotivo heating effects 
observed m such high frequency fields, which give 
promise of great appUoation m medical science. 

The above relation suggested that it might be 
possible to produce a spectrum of a radio-field, where 



a line would by its position in the spectrum indicate 
the wave-length emitted by a valve oscillator A 
jelly of about four per cent agar-agar m distilled water 
was impregnated with finelv powered tetriodo- 
mercurate of silver. This substance is orange-red 
when hot and canary-yellow when cold, the change 
bemg quite sharp at about 36° C. (It is used and 
described by Pariseau, Con. Med. Aeeoe. Jour., 20, 
U6 ; 1629.) A glass tube was filled with tte jelly, 
a small section at a tune, a few drops of on electrolyte 
being added to the hot jelly before eaoh culdition, so 
that the conductivity mcrea^ os we passed (dong the 
tube. When the completed tube was placed in the 
field of radiation of on oscillator, it was found that 
if there was sufficient mtensity, a red patch appeared 
m the jelly in a position where the conductivity was 
that determined by the relation given above. The 
accompanying photograph (Fig. 1) shows how Uie 
device acts m a crude sp^rogra^. The colour 
change is quite marked but is difficult to record 

Neither the^persion nor the resolving power ore 
at present tpreat, but an attonpt is bei^ made to 
nrepore a film of the substance in which the oon- 
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duotivity will vary continuously. Interesting results 
might be found with ultra-short waves, as any changes 
in the dielectric constant would show thenoselves as 
anomalous dispersion, as do changes in the refractive 
index with light. 

J. 0. MoLbnnan. 

A. C. Bubtom. 

The Physical Laboratory, 

University of Toronto, 

June 28. 


Isolation of the Film Responslbls for the Passtvlty 
of an Iron Anode In Add Solution. 

A KBOXNT paper (J. Chem. 8oe., 1930, p. t78) showed 
that the direet solvent action of dilute sulphuno acid 
on ferric oxide films is very slow. The ra^ removal 
of a feme oxide film from iron by acid is due to the 
formation of the local oell mon/acid/femc oxide, which 
produces cathodic reduction of the feme oxide to the 
rapidly soluble ferrous oxide. If the whole surface 
receives ano^c treatment, this cathodic reduction is 
prevented, and hence an iron anode may remom 
passive m acid solution. 

Further work has now shown that it is possible to 
isolate the film resMnsible for this type of passivity. 
The eleotrodee used consist of cold-rolled eleotrolytio 
iron abraded with No. 1 emeiy and degreased m carbon 
tetrachloride. The anode, fixed at 70° to the hori- 
sontal at a distance of 4 6 cm. from a vertical cathode, 
IS viewed continuously tlirough a binocular micro- 
scope. The electrolyte is normal sulphuno ooid, and 
time is allowed for the dissolution of any ‘ air-formed ’ 
films. An e.m.f. of 0 volte is then applied to the 
oell i the anode at first is active, suffering corrosion, 
but soon passivity sets m, and evolution of oxygen 
commences. If the circuit is now broken for a short 
tune, and restored, the anode is found once more to 
be active, and iron jiaasee into solution ; m due course, 
psasivity returns, and in this way the iron ran be made 
active and p^ive alternately. 

Microscopic observation shows that during the 
passive penods, the anode is qmte bright ; but when, 
after the ‘ of! ’ period, the current is agom turned on, 
a senes of honxontal shadow-fnngos pass upwards 
over the surface, due to tiie wrinkling of a surface 
film. This film must have been jiresent in optical 
contact with the metal during the passive stage ; but 
it only becomes visible when the metal unnM^tely 
below it IS dissolved away. By alternately making 
and breaking the oiremt (with variation of the e.m.f. 
between 4 and 6 volts, if required), it is possible to 
sepiarate the transparent film intact from the electrode 
over quite larm areas. Success dejienda on making 
and breaking tne circuit at the right moments, chosen 
by watching the appearance of the skin through the 
microeoope. TTie current is employed to undermme 
the skin, and prevent its destruction, whilst the ‘ off ’ 
periods serve to produce the local failure of the skin 
required for the commencement of undermining, and 
at later stages may be used to destiny the film at any 
pomts where it adheres too obstinately to the metal 
(this destruction is caused by the formation of the 
local oell iron/acid/oxide). 

The film Is less easy to preserve than that obtained 
from iron rendered passive in potassium chromate 
solution (J. Chem. Soc., 1927, p. 1020) ; the fragments 
readily twist themselves into masses recalling ‘ cob- 
webs *, whilst in some oases the film, as it peSs from 
the anode, rolls up ‘like a carpet’ into long tight 
rolls, which under low miyiiflontion may be nwtakm 
for fibres. But althoum mechanically flimsy, the 
films are stable ohemioally and can survive on hour 
in normal sulphuno acid, provided they are free from 
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aoietallio iron Some speoimeoa of iron have yielded 
a ekin oontaining opaque mcluuona — no doubt a 
further example of the ‘ interlocking ’ of oxide and 
metal studied m ew*her work (Evans and J Stookdale, 
J Chttn i>oe , 1980, p 8601) 

« oonflrm the views of Hedges (J Chtm 

Soc , 1028, p 076), that anodic passivity — ^like other 
tyP^w due to a protective film Smoe Benedicks 
and Sederhobn (Z Phys. Chtm , IM, 123, 1028) have 
photographed the fllm which causes passivity m 
nitno acid, it may now be claimed that, for each 
important typo of passivity, the him responsible has 
been renderM visible 


The rranoval of oxide films by the cell iron/hquid/ 
feme oxide, which takes place so rapidly m acid, 
ocow slowly m neutral solutions Mr 8 C Bntton, 
working in this laboratory, has found that heat tmted 
iron kept m oxygen free NjlO potassium chloride for 
two weelu Iohob ita colour , a aimilar treatment ap 
to be capable of removing much thicker falmii, 
such as mill scale, and also films too thm to be visible , 
removal proceeds at least in part by undemunmg 
facts may explam the important discovery of 
McAulay and Bastow {J Chtm Soc , 1929, p 81), 
who found that mere immersion m oxygen free 
potaswum sulphate brought iron specimens to a 
stwdard state m whi< h subsequent movements 
of the elective potential were reproducible and mde 
pendent of the previous history 


UuoK R Evans 
Umversity Cheimoal Laboratoiy, 

Cambridge, Tuly 1 


starvation the number of males decreases and there is 
a preponderance of females Hie net result is that 
while Ilfs lasts there is an oscillation of the sex ratio 
Qraphioally, the curve representuig this osmllauon has 
an axis which slopes somewhat from a slight excess of 
males to a lower proportion of males with morease m 
starvation period 

The oscillating nature of the change m sex ratio 
mdioates that either some forms ohsage from one sex 
and back agam, or that oerttun forms of both sexes 
change to the other sex after different periods of 
starvation Hie conclusions reached are that either 

1 A proportion of the population is stable as regards 
its expression of sexuahty, while a proportion is more 
easily converted to the opposite sex one way or the 
other, or 

2 That forms of either sex may be changed to the 
opposite sex but that there are gradations of sexual 
stability only upset after varying periods of time 

The effect of nutrition on sex determination un 
doubtedly takes place per medtum of its effect on the 
biochemical and biophysical state of the body fluids, 
and through them also on the germ cells In insects 
one does not consider that more than two sexes occur, 
but the results briefly quoted above indicate that there 
are at least gradations m oonsUtution whioh show a 
relation between nutritional status, dependent on tune 
of starvation, and the ultimate sex expression 

F Q Houiaway 

Australia House, 

London, W C 2, June 26 


Nutritional Status and Sex Determination 
Rkcbnt correepondenoe m Naturb (B R Gates 
and p V Daran, Mar 1, p 309, and D M Cayley, 
April 6, p 627) indicates that diversity of opmion still 
exista m regard to the question of ‘ multiple sexes ’ or 
nutritive heterothallism ’ m the fungi Ihe lower 
plants have yielded a great deal of mformation of a 
fundamental nature on sex, end the outcome of such 
oorrospondenoe must certsinly be a further advonoe of 
knowledge with its applications not restricted to the 
fuim 

Nutritional status was long ago considered to play 
a part m sex determination m animab, but, laigely 
through lack of well controlled experiments, the idea 
lost favour Nevertheless, evidMioe from a vanety 
of souroes is rodireotmg attention to the question 
That nutritional state, without any relation to such 
phenomena as parasitism, may affect the ultimate sex 
expression m insects is the conclusion I have reached 
as a result of studies on the ‘ flour beetle ’ Tnbohum 
eot^utum Duval The evidence will be published m 
greater detail m the near future, but a summaty at 
thepresent time may bo of mtereet 
The sex ratio of newly hatched unfed larvaa, under 
controlled oondibons of temperature, humidity, light, 
nutntion of the parents, and eubsequmit nutrition of 
the larvtB, has been altered by starvation The altera 
tion m sex ratio woe not due to differential mortality 
of the sexes, smoe the change was oonsidembty larger 
total mortabty up to pupation, whm it was 
POMble to determme the sexes by genitalia eharaoters 
(The mor^ty ranged from 0 to 2 per cent, with an 
of 1 2 per cent ) However, the change m sex 
ratio is not a suxqile relation between etarvatum and 
the production of a pr^ndarmioe of one sex, or 
between tune of starvation and resultant sex ratio, for 
with one day’s starvation there is sa morease m the 
prepemderonoe of males, while with two and three days’ 
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A New Band System probably due to a 
Molecule CP. 

Whbn investigating the band spectra of pbospborus 
I tried a disohaw in a mixture of argon aucl phos 
phorua vapour This discharge, with suitable arrange 
ments of tne concentrations of the two pwes, shows an 
intense and extended band system m the wave length 
region \4000 \2900 A winch does not occur m pure 
phosphorus vapour So far as 1 am aware it has not 
hitherto been recorded At the same time the Swan 
bands of the C, molecule are very mtense m the 
visible region, obviously due to tap nease and sealing 
wax As in a mixture of argon and a small trace of 
mtrogen, under the ssime conditions of disohaigo, the 
CN bands are specially strong (the C, bands of course 
also bemg present), it seems very probable that the 
new band extern is due to a molecule CP which would 
be the analogue of CN So far as 1 know, such a 
molecule, or a molecule (CP), which would be smalo 
gouB to (ON),, has not been foimd chemically If the 
above conclusion that the new band system is due to 
CP 18 correct, it might be possible also to get chemical 
evidence of some simple CP compound In order to 
obtam a further test of the above conclusion, an 
attempt is being made to get expoenies strong enough 
to show the bMds due to the isotope molecule C"P 
which would make possible a defimte identification of 
the emitter of the btuids m question 
The structure of the band system and the single 
bands is very simple and in agreement with ^e 
assumption that they are the analogue to the *2 *2 CN 
bands The fine structure is oleariy resolved except 
near the heads Only one R and one P branch seem 
to be present The distan<» between head and ongm 
of the bands is very small, oorrespondmg to a large 
alteration of nuclear distonoe A preliminary vibra 
tional analysis yields the followmg formula for the 
heeds 

r =29103 6 +[832 4(i/ + *) -6 44(e'+4)n 

-[1239 Oiv* +f) -6 76(t>' + J)»] 
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The above formula dues not ro pr c eent all the 
bands which have been found, because there are 
certain striking perturbations in the vibrational levels 
of the up]^ state involved The 8rd, 4th, and 5th 
vibrationu levels of this state are shifted in the 
direction of higher eneiw by an approximately con 
stant amount of about 4 6 cm ^ (the measurements 
being accurate to within I cm or probably less) 
This is soon especially well in the u curve for the 
upjMr state, which is approximately Imear, only the 
2nd and 6th pomte lying far off it by about the same 
amount but in opixisito directions Similar per 
turbations have been found m an extended biuid 
system of P, (\3600 2000 A ) which is also under m» 
vestigation * In this case these perturbations make 
the vibrational analysis very ditncult because they 
occur both in the upper and m tho lower state 

O Herzbkbo 

H H Wills Physical Laboratory, 

Umvorsity of nnstol, 
luly 3 

* Put of Ulti buid intern wii dlicovered twentr three yens sgo 
by aeuter (Zeit / wiuTM B. I 1807) 


Differentiation in the Dartmoor Granite 

IH his presidential address to tho Devonshire 
Association on Tune 24 Mr R Hansford Worth 
devotes a section to a brief survey of Dartmoor ^logy 
and states, inter alia, that he cannot accept tne idea 
of differentiated types of varied age for this gnuiite 
mass 

As Mr Worth pomts out, tho granite as a whole is 
remarkably uniform m type, despite textural con 
trasta But variants from the standard type are 
numerous, and their time relationship to this tyi>o is 
often demonstrable 

Classiflod according to the C I P W system (based 
on detailed chemical analyses), these variants range 
from TT 4 (2)3 8(4) to I 4 I 2', with extrwne 
types represented on one hand by highly biotitie 
vein oocurrenoes and, on the other, by considerable 
massee of quartz felspar eutectic and pegmatite 
The great bulk of the gramte vanee little from the 
type 1 4 2 3 which may be (onveniently adopted 
as the standard But the symbols fur a suite of tlurty 
granites repreemtativo of Fast Dartmoor, for example, 
reveal a graded and signihoont variation, which is 
more clearly shown m the following table 



(AnslyMS by H V Uusood ) 


In West Dartmoor, variation is still more stnkmg 
I Notwithstanding this wide range of mass com 
iKXSition, biotitee separated and analysed prove to be 
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vanetally identical, and are associated with the same 
characteristic accessory mmerals 
Essentially the same variation trend is displayed 
by many granite complexes, both British and foreign, 
m which Sie mass relation between differentiates and 
standard types also vanee As applied to such com 
posite gramte masses, ‘stam of mtrusion imply 
nothing more than bnef local pauses ui the mtrusion 
piocesa 

The variation bneily mdicated above is closely 
concerned with the tectonic history of the Dartmoor 
granite, its Miatomy, and its space form m relation to 
the country rocks and to the granites farther went 
These problems are complex indeed, and admit of 
amicable and stimulating exchanges of opinion 

A Bbaviiail 

L<eology Department, 

Royal School of Mmen S W 7, 

July 2 


Influence of Nitrogen Dioxide upon the Ignition 
Temperature of Hydrogen- Oxygen Mixtures 
H B Dixon has observed that tho ignition tom 
perature of hydrogen oxygen mixtures may be lowered 
so much aa 200° C by small quantities of mtrogen 
dioxide Hinshelwood * * and his oo workers, who m 
veetigated this reaction afresh found that the mtrogen 
dioxide concentration must he between two dafmite 
hmite to give tlie observed effect, and when the mtrogen 
dioxide concentration is above or below these limits, 
only a slow combination of hydrogen and oxygon 
ensues Up to the present, it has not been possible to 
give a satisfactoiy explanation of the phenomenon 
Now, according to Mecke,' * one of the oxygen 
atoms m mtrogm dioxide is relatively weakly bound 
(77 Cal ) On the other hand, m tho chain mechanism 
proposed by Bonhooffei * and Haber * for the hydrogen 
oxygen combmation, reactions are involved which are 
considerably more exotheimio than 77 Cal 

It IS legitimate to assume that the nitrogen dioxide 
IS especially fitted to take up tho energy of tho ' hot ’ 
molecules produced in these reactions and then dis 
sociatee thus NO,— V-NO + O Ihe oxygen atom 
formed in this manner can then cause further reaction 
to take place When the nitrogen dioxide concentra 
tion 18 great enough to form sumoient oxygen atoms, 
explosion takes place at a lower temperature ’ (This 
18 the lower limit of mtrogen dioxide concentration ) 
Agam, it has been shown* that the reaction 1 , 

0 + NO,->NO + 0„ 

takes place more frequently than the reaction II., 

O + H,— ►OH + H, 

when it 18 assumed that the oxygen atom is not very 
strongly excited, which is, however, scarcely the case 
m these examples The three body oollision reaotaon, 
O i- H, — >• H,0, which yields very ‘ hot ’ molecules, is 
likewise slower than reaction I 

Hence it follows that when the mtrogen dioxide 
oonoeotratioo nsea, the probability of the oxygen atom 
disappearing through reaction I becomes greater and 
greater, unm eventually the mtrogen dioxide concen- 
tration reaches a pomt where no explosion due to 
oxygen atoms develops. (This is the upper limit ) 
Taking suitable values for the velocity and the 
mechanism of an mdividual reaction, it is possible 
to derive the sharp limiting values of the mtr(«en 
dioxide concentration observed by Hinshelwood (be 
oit ) The influenoe of nitrogen dioxide upon the 
Ignition temperature of CO - O, mixtures foimd by 
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Sagulm and i3<‘menof(* likewiae hnda a sinular ex 
planatioii 
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Photography on Copper 

DiRiNr a metallngiaphic examination of aomo 
oopi>ei allo'v^ it was obsorved that teitain otchiiiK 
reagentK produced a Murface which was liftht senstttvo 
to Hiich a deftree that the illuminated aioa of the 
Hfiecimen tiim^ hlack diinnff a few seconds examina 
tioii under the micioBco)ie The phonoinenon has 
heen mvostif<ated and foimd to dejiend upon the well 
known light sensitivity of cuprous cmorido Tlie 
process aitorda a umiile and rapid method of obtaining 
a sharp ph itoip-aphio image on the surface of plates 
ot copiier anl copper alloys including white alloys 
like ( erman silver It apfiears however to have 
escaped observation and a brief description may 
theiefore bo of interest It seems imssible that the 

f ioccHH may have some technical application although 
do not know of any and I should be glad to give 
further mforinatioii to anyone interested 

The oop{>ei or brass suifaee is polished and cleaned 
OH for engiaving and dipped for ten secinds into a 
ton per (fnt solution oi cupric chlorido >r copper 
ammonium chloride A very thin white film wnich 
X ray examination shows to bo cuprous (blonde 
forms on th< surface of the plate rho {late is 
washed in luimmg water rinsed in methylated spint 
and diied in the air Ihe methylatcxl spirit not only 
accHilerates hying but also makes the him much more 
adherent and the wet plate can bo vmiod with a i loth 
without the lihn being destroyed The ] late is ii< w 
light sensitive On exp wiue for n few seconds to the 
direct light from an aic lamp the surface turns blaik 
owing to the coiivoisioii of cuprous chlonde mto 
cuprous oxide Foi contact pimts from ordinary 
negatives an exposure of about one minute to the 
light of an arc lamp is required The image (positive) 
so obtamcxl is about oiiual in dohnitiun and (< ntrast 
to that obtained in the ordinary three colour and 
photogravuie processes The image can be hxed 
ny waslung in dilute hypo c r salt solution but since 
this also reduces the intensity of the image the j late 
should be over exposed dm mg pnnting If or many 
purposes such as engraving fogging by diffuse day 
light IS HO slow that fixmg is unnoeossary 

t J Smithkits 

Research Laboratories of the 
fleneral Flectnc Company 
Wembley July 2 


Absorption Band Spectrum of Chlorine 
As a mistake which I made in a paper under the 
above title appearing m the Time issue of the Pro 
ceedtnga of the Royal Sortety has been repeated on 
p 080 of Natubk of June 28 I should hke to direct 
attentum to it and to correct it In the publication 
first referred to, I refer to Astons figure for the 
relative abundance of Clj, and Cl,, I%r Aston m 
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forms me that he has never made a direct measure 
ment of the isotope ratio of (blot me oi published 
a value for it ( alndated from his work 

The value 1 67 which I gave as the calculated ratio 
of Cl**(.l“ to 01**01” was (ionvel by using the figiiie 
3 35 1 foi the ratio f 1“ to ( 1»» calculate il by i W 
Loomis (AstrophjauMl Journal 52 248 1920) and 

quoted on p 156 of Isotopes (If W Aston soeond 
(^tion) Di Aston has kindly pointed lut to me 
tliat the masses of the chlorini atoms (correcting for 
O” and 0‘*) are 34 980 and 3b 07b ± 0 006 fi r 1 1” and 
fl” respectively Usmg the ati inic weight 35 467 
and those figures the ratio C N* ( 1” becomes 3 186 1 
giving the calculate 1 ratio C l*K. !*• ( 1*H. 1” 1 59 1 

1 his value agrees slightly better with that f lund fnim 
the band spectrum mtenbities namely 1 36 1 (this 
is incorrectly given on the first line ( 1 p 656 of the 
I ubhcation Unit refened to as 1 45 1 fable \II 
ot the HHtne paper gives the coiioct value) 

V hriioTT 

PhysK a1 Laboratory 
University of Utrecht 


Effect of Magnetic Fields on Dielectrics 
Prof Rurnh in his letter in NAriBF of luly 12 
p 50 observes that he has found a deeroaso of |M)Wi r 
i(ut<r when a magnetic, fit Id is suiienmjiosed on a 
dielectiic normal to the altemutmg electiic held and 
refers to my pajier m dipoles (Phil Maj May 1930) 
The view that such effects may arise from the exist 
ence of a magnetic as well iis a dipolar moment is 
tempting although ciirHory consideration of magni 
tildes sug>.,(st8 that such an effect is hkdy to be small 
Smoutoff however has inv ( sti(,ated the effect of 
magnetic fields iqion dielectrics finm atomir and lutiic 
(onsideiatims ( Int C ungross c f Math (Rologna) 
Sept 1928 Arch LI p 31 1029) On his the cry a 
dectease of power tactoi a)] tats | ossihli m some 
oases hut it would seem more usual to exjiect an 
increase in powir factor Menkhoubo (Proc Ph/a 
5oc vol 31 p 83) has made ex|Hntnentb uion the 
el<M.tiical breakdown of dieloctrus in magnetic holds 
and also inenti ms that latge mcroascs of j owor factor 
have been obsorvi 1 m agreement with ^lnollroff s 
th(»rics 

With soli Is a longitu hnal held ajii eaied t > liavo 
much moie effect than a transveise field Tii absence 
of experimental details it cannot ho concludeil that 
those results aie contia lictoiy hut a further examma 
tion might give interostmf., mformation iiixm the 
limitations of Smouniff s tlicxuv and tho applicability 
of an extension of tho dip )le theory 

S Whit* Ht AD 

The British Uleotncal and Allied Industnos 
Research Association 
36 and 38 Kingsway London W C 2 
luly 16 


PabBoUthlc Man in North-East Ireland 

Dl BIND our ]>reHent survey luiav i lahly |XMt})oned 
last year of existing exposures of the glac ud senes in 
Northern Ireland we have found a fiaLrahthio flake 
uidust^ in flint tra attu within undisturbed gravel be 
noath 21 feet of what appeal to be fluvio glacial de 
posits We make this prelunmaiy reconl in view of 
the significance of the ciisoovery which will form the 
subject of the presidential address to the Prehistonc 
hooiet} of East Anglia m 1931 

J P r Bubchfi I 
r Blakr Whbijch 


d2 


luly 12 
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A Study of the Phenomenon of Spin in Airplanes * 

By H E WiHPEBis C B E 

rpHE spin 18 a mode of motion of which we know i tions of wimir and tail plane can be adjusted in just 


■I- very httl** The general pubho are inclined 
to look upon it ae necauuunly ^ngeroua but this 
we do know it is not It is only in rare ciroum 
stances and under fortunately rare conditions that 
danger arises Nevertheless there is ample warrant 
for its study and for that study to be treated as one 
of high importance New conditions of airplane 
operation are contmually arising the very m 
crease of speed itself would ensure an entry into 
regions never before penetrated Hence it is ever 
necessary to seek for remedies even before serious 
difiiculty has arisen This anticipating action 
always seems to me to be absolutely essential and 
I am comforted by support in this view from no less 
an authority than hrancis Bacon who in his essay 
On Innovations wrote Tune is the greatest 
innovator and if time m course alters things to 
the worse and wisdom and counsel shall not alter 
them to the better what shall be the end ' 

So we have ahead of us the difficult task of diagnos 
mg not BO much actual diseases as mere symptoms 
and of devising in anticipation suitable remedies 
Spins from which recovery is difficult may be rare 
but since from time to time they are reported a 
vigorous investigation becomes nc < ossary Though 
that investigation is far from having been oomplet^ 
— indeed in some ways it is httle more than begun — 
the mterest taken by everyone m flying makes some 
account of our present efforts worth attemptmg 
whilst the very complexity of the phenomenon is 
m itself a challenge 

IhB bPIN 

The first step will be to describe what constitutes 
a spin why certain forms of spin present difficulty 
why the obvious remedies fail and the form which 
the studies now in hand have taken 

Almost all an planes ore built nowadays to be 
stable in flight if any small disturbance to their 
normal attitude occurs the croft tends hy its own 
virtue to return to its previous attitude The 
naval architect has always aimed so to design ships 
that they have this great quality Indeed a ship 
the stabihty of which depended umu the clever 
balancmg action of its steersman womd be decidedly 
unpopular 

Now how does an airplane achieve stabihty * 
If one suspends a model airplane from a point above 
its centre of gravity it hangs m stable ^uilibnum 
If slightly duplaoed it returns When ghding in 
flight the upward pull of the stnng has to be re 
plaMd by the resultant of all the upward air forces 
on the wings and tail plane If stabihty is to be 
obtamed this vertical resultant must pass through 
the centre of gravity of the craft Ihe usual way 
of ensuring this is to mve an upward tilt to each 
wmg (the dihedral angle) so that the oir forces on 
the two sides are inchned and meet at a point m the 
vertical plane of symmetry The relative mclina 

* piMSOone deUvend at Uw Ooyal InaUtutloi on Friday May Z 
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the same way and thus the resultant of all the 
vertical air forces is made to pass through the centre 
of gravity so that the airplwe behaves as though 
suspended at an imaginary pomt above the air 
plane 

This 18 the condition of ordinary straight flight 
centnfugal force does not come into the picture 
With circular motion however it does j^e air 
plane banks as it turns the air forces bank with it 
and their resultant force balances gravity by its 
vertical component and the centnfugal force due to 
the turn by its horizontal one Hence motion in 
circles can be just as steady and just as normal as 
in straight flight Inconvement and even danger 
ous as ^e actual spin may sometimes be the spin 
mng airplane is not so to speak conscious of douig 
anythmg wrong Its behaviour is purely normm 
and qmte virtuous There is nothing in it to sug 
geet the vicious circle When the radius of the turn 
IS made gradually less and loss the angle of bank 
grows greater and greater until the vertical com 
ponont of the air forces can no longer balance 
gravity and the nose drops the motion then be 
comes a kind of tight corkscrew The motion is 
still steady and is quite safe It is safe because the 
pilot can convert the motion into ordinary straight 
level flight whenever he wishes to do so If how 
ever the corkscrew is made tighter and tighter the 
motion of the airplane may suddenly change to one 
in which the air forces on the machine will auto 
matically tend to make it tighter still This is the 
spin 

Before the i sscntial features of the phenomenon 
of spin can be nasped it is necessarv to consider in 
sbgbtly more detail the nature of the forces which 
act on the wings of an airplane 

Autoboiation 

An plane wings are of various shapes — some have 
concave undersurfaces and some convex — but all 
alike when inclined at an angle to the wind (the 
angle of incidence) give rise to an upward lift force 
and a small rearward drag It is important to 
notice the manner in which the lift force changes 
as the angle of incidence mcreases lo b^m with 
the lift force doubles for each doubling of this angle 
but once the latter has reached a certain amount 
the lift force increases loss rapidly until at a par 
ticular angle (know n as the angle of stall and usually 
about 20°) the lift force ceases to increase at all 
and instead falls off rapidly as the angle is still 
further increased When this happens there is 
produced a new phenomenon altogether For if 
any sudden bump in the atmosphere causes the 
right wing (let us say) to drop and therefore to meet 
the air at a steeper angle the lift force on that wing 
will xpao fado become less and the wing will tend 
to drop still further In fact the whole wing will 
tend to go on turning This is the phenomenon of 
autorotation It can easily be exhibited in a wind 



NATURE 


July 26 , 1930 ] 


135 


tunnel by so mounting an aerofoil about a suitable 
axis as to give it a large angle of moidenoe once the 
air stream is turned on the aerofoil will be found to 
be quite ready to rotate m either direction onoe 
some external oauso has given it an imtial push in 
that direction (An experimental demonstration 
of autorotation was given at this point ) 

The speed of autorotation depends upon the aero 
foil section and the angle of incidence In the case 
of a complete airplane it depends also on the dis 
position of the wings particularly m relation to each 
other and upon the arrangement of parts in the tail 
of the machine It is the existence of the many 
factors which mvom the oocurrenoi and speeil of 
autorotation wnioh makes the study of the spin so 
complicatod that unless the problem is reducible 
to a few bare essentials a purely theoretical solu 
tion IS scarcely to be anticipated 

When describing the tight corkscrew as a mode 
of motion 1 mentioned that this motion might 
Buddenlv change to the spin This will happen if 
the angle of incidence should nee to the value at 
which for that particular wmg section and aero 
dynamic arrangement autorotation sots in There 
upon the forces acting on the airplane speed up the 
rotation and tend generally to take charge Some 
times tho m ichine is said to be locked into the 
spin but this language though understandable 
18 really over strong since the pilot by putting 
down the nose of the craft can bring the angle 
of incidence below that of autorotation at once 
the aiitorotation couple dies away and the spin 
ceases 

How IS a true mental picture of this compheated 
motion to be made 1 There are tho resultant air 
force the centrifugal force and the gravitational 
attraction all acting on th< airplane We know 
that tho last named always acts vertically down 
wards whilst the centiifugal force octH at right 
angles to tho axix of spin hor iquiUbnum those 
forces must be balanced by the air forces hence tho 
lesultant of these latter mu^t have a vertical com 
ponent equal to the weight a horiisontal and radial 
component equal to the centrifugal force and a 
horizontal and tangential component of zero This 
last has to be zero since in st^y motion there can 
be no acceleration in that direction and any force 
necessary to drag the tail round must 1m supplied 
by a suitable component of the axr forces which aet 
on the aerodynamic surfaces Tho re suiting motions 
are known but no disentanglement of the various 
air forees due to lift drag and sideslip has yet been 
made 

It was Bairstow who first suggested that the 
phenomenon of spinmng could be imitated in a 
wind channel by setting an aerofoil at such an angle 
that self rotation must occur Ihis is made dear ' 
m an Aeronautical Research Ckimmitteo, report i 
dated October 1918 In this report Relf and | 
Lavender showed not only why autorotation took 
place but also how to oalculate the rate of spin 
Model tests showed excellent agreement with their 
prediction The rate of spin was found to increase 
with the angle of moidenoo and m a chosen example 
the rotational speed rose from about spins per 
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second to 2 spins per second when the mcidonc 
I moreased from 20° to 30° 

It 18 clear from what has already been said that 
a lift curve which did not drop after the stalling 
point would be much less likely to lead to auto 
rotation or would m any case delay it to so large 
an angle of incidence that it would be very ran for 
an airplane to be in the attitude at which spinnmg 
could occur Tho so called flat topped lift < urvo 
has this virtue in varymg measure as also have 
airplanes with slotted wings for then the stalling 
angle is very large and could usually only be 
reached if at all by a deliberate jerk to the whole 
machine Getting into a spm would then be a 
puce of voluntary acrobatics and not a pitfall 
awaiting tho unwary Pitfall may sot m a strong 
word especially as the phrase of locking into a 
spin has been depret atod on the ground that after 
all the pilot holds the key of the motion in the nght 
use of his control levers It seems however that 
certain forms of airplane have so high an auto 
rotation couple that given time to attain tho full 
corresiponding rate of spin the centrifugal forces 
due to the unsymmetneal distribution of mass in 
the auplane may oppose and overcome the control 
force exerte d by the pilot s actions and this may 
happen the more reaebly on aeeouni of tho spin 
having become so flat (thi airplane being less in 
dined to the horizontal plane than the vertical) 
that the control organs in tht tail in tho iin and 
rudder arc shielded from efiectivi action by tht 
tail pi me At thi same time the physiological 
action of the rotational foices on the pilot may 
lunder his actions if one casts a kind of au* 
stream shadow at 46 behind the tail plane it 
will be seen that but little of the fin and niddt r area 
can be ifftotive in slowing up the undt sired iota 
tion or indeed in affecting it m any way 

The most ekmentary way of preventing this 
rapid spin from dev eloping is to me rease the size of 
the vpitu al tail surfaees the fin an 1 rudder and to 
lengthen the fuselage so that a gieater leverage m 
available This lei^ to an increase of weight in 
the tail and puts the centn of that weight still 
farther aft — both these a< turns lead to an in* rease 
in what aie called the inertia couplis due to tho 
centrifugal force The effect of these inertia 
couples IS as 1 will de sci ibc m a moment to ojiposo 
the pilot H control of thi mochme and so ncutiahse 
wholly or paitlv the good effect from another point 
e»f view of the larger tail surfaces and greater 
leverage Nevertheless there is sometimes an 
advantage on balance to 1m. gamed in this way and 
for some tune a ready ciitenon of spinning tend 
encies was used m Amonca which depend^ pnn 
cipally upon whether or not tho tail organs were 
inside a semicircle based on the wing span 

Inkrtia Coupirs 

The effect of an inertia couple can bo illustrated 
by taking the simple case of a rod having equal 
heavy masses at each end and pivoted at its centre 
of gravity If one holds such a system at arm s 
length and turns round rapidly the rod takes up 
a horizontal position This happens beoause the 
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oontrifugal forco on each masa is proixirtional to 
ite radiuH of rotation, hence the masa whioli Btarta 
fartheflt out tends to go still farther out. and 
stability is only reached when the rod is at right 
angles to the axis of rotation. If a second similar 
rod were fastened at nght angles, the forces upon 
it woulil balance those on the first rod The com- 
bination would be neutral and would take up a 
neutral position Hence an airplane with its 
masses symmetrically disposed would be free from 
such couples and free therefore from the peculiar 
difficulties of a flat spin In practice, however, 
airplanes cannot be so made, and as a fair example 
of what occurs in practice the case of the well- 
known Bristol Fighter airplane may bo cited 
Here the moments of inertia about the lonmtndinal 
axis and the transverse axis are found to be about 
equal, whilst that about a vertical axis is half as 
much again. 

A simple calculation shows that for any given 
rate of rotation this disturbing couple reaches a 
maximum when the fore and aft line of the air- 
plane is inclined downwards at 45°. Once that 
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angle is exceeded the couple grows less. When, 
therefore, an airplane is being brought out of a very 
flat spin the pilot has to exert a control not merely 
large enough to balance the inertia couple at the 
moment, but also large enough to overbalance this 
mnwing couple as the barrier angle is reached 
The bamor angle will come at exactly 45° if the 
rate of spin remains constant, if it does not it may 
be somewhat above or below this angle But a 
barrier there will in general always be, and recovery 
from any flat spin must depend on its being satis- 
factorily surmounted (An experimental demon- 
stration was given to show the effect of the inertia 
couple in raising the nose of the fiiselarc.) 

A typical pilot's impression of the ^ange from 
the oidinary spin to the flat spin appeared in one 
report as follows. “After the flrst two or three 
turns, which wore relatively steep, the nose came 
up and the machine settled down to an exception- 
aUy steady spin at moderately large incidence and 
a quick rate of rotation. There was no noticeable 
jerkincss during the turn.” 

(To be rontmued ) 


The Bristol Meeting: of 

Pbocramhes < 

Mathbhxtical and Physical Soibnoks 
presidential address of Section A (Mathe- 
i matical and Physical Sciences) will bo de- 
livered on Monday, Sept 8, by Dr F.E Smith, who 
has chosen as his subject “ The Theories of Ter- 
restrial Magnetism.” On each of the other davs 
a considerable portion of the available time will be 
taken up by a series of related papers Thus on 
Thursday, Sept 4, there will be a discussion on 
“ The Meteorological Rolations of Atmospherics,” 
in which Dr. B A Watson Watt, Prof E. V 
Appleton, M R Bureau, Dr F. Schindlehauer, and 
Mr. M. A Cliblctt will participate On the following 
day there will be a scries of papers ilealmg with 
aspects of the solid state, the contributors being 
Prof J E Leiiiiard-Joncs, Prof W L Bragg, Dr 
J. D, Bernal, and Dr F. Bloch. These will be 
followed by a brief discussion, opened by Prof 
Heisenberg. On Tuesday, Sept 9, there will be a 
discussion on flow in gases, and the aerodynamical 
and metcorolomcal aspects of this subject will be 
dealt with by w. E Ower, Mr. F. C Johannsen, 
Mr. G. Bilham, and Mr M A. Giblett. The pro- 
gramme contains also the usual papers on particu- 
lar investigations. 

Many distinguished foreign visitors are contri- 
buting to the proceedings In addition to those 
mentioned above. Prof M Siegbahn will present a 
paper on “The Highly loni^ Spectra in the 
Extreme Ultra-Violet,” and the section will prob- 
abW listen to other eminent visitors. 

There will be a strong Sub-Section of Mathe- 
matics, and twenty papers appear on its prog^mme. 
Several of these will be of interest to physicists and 
others. Thus Prof. S. Brodetsky will r^ a paper 
on “ The Einstein Field-Theory,” and Prof. A. C. 
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the British Association. 

>r Skctions. 

Dixon will discuss integral equations, a subject 
which is rapidly becoming important in physical 
investigations. There will also be a paper on 
modem Babbage calculating machines by Dr. 
L J. Comrie. 

Chemistry. 

For hiB presidential address to Section B 
(Chemistry) Prof. G. T. Morgan, iliroctor of 
chemical research in the Department of Scientiflc 
and Industrial Roeearch, has chosen the title “ A 
State Experiment in Chemical Research ” He 
will discuss the development of the Chemical 
Research Laboratory at Teddington since its be- 
ginning five years ago. His account of the investi- 
gations now in progress at that institution wiU be 
illustrated by an exhibit of preparations, apparatus, 
and models of chemical plant. 

On Friday, Sept. 5, a discussion will be held on 
the present position of the British dyestuff industry 
— a topic which is particularly opportune in view 
of the impending lapse of the Dyestuffs (Import 
Regulations) Act in Januaiy 1931. In opening 
the discussion, Prof A. G. Green will review the 
development of the British industry since 1901, when 
he gave an account of the position at the Glasgow 
mooting of the Association. Subsequent speakors 
will be Prof J F. Thorpe, presidont of the Chemical 
Society and a member of the Dyestuffs Industry 
Development Committee, Sir William Piw, and 
the following members ot the Dyestuffs Industry 
Development Committee : Messrs. C. J. T. Cron- 
shaw, G Holden, J. Morton, and Major L. B. 
Holliday Mr, W. J. U. Woolcock will sum up the 
debate. 

Another important discussion will be opened on 
Monday, Sept. 8, by Dr. F. L. Pyman, on “ Chemo- 
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therapy ” This is the first time that this import- 
ant subject has been discussed, and those taking 

r include Prof G Barger, Prof B Bobinson, 
A J Ewins, Dr T A Henry, Dr H 
Kmg, Prof G T Morgan, and Prof C S Gibson 
(Recorder) 

Amongst other important individual communi- 
cations are those by Prof M W Travers, and 
Prof N Semenoff, of Lemnnad Prof Travers 
will give an account of ‘^New Experimental 
Methoids for the Study of Gas Reactions ” AI 
though Prof Semonon is unable to attend the 
meeting, his paper on ‘ The Imtiation of Com 
bnstion ” will be summansed bv Prof W E 
Gamer, and it is hoped that this will lead to a dis 
cuBsmn in which Prof Gamer and Mr A C G 
Egcrton will take jiart 


Gkology 

Prof O T Jones’s presidential address to Section 
r (Geologv) will deal with Some Episodes in the 
Geological History of the Bnstol Channel Region ”, 
a subject that seems particularly appropriate to the 
place of meeting Two of the itc ms on the agenda 
arise out of the meeting in South Africa last year 
Dr G Slater spent the greater part of his stay 
there in studying the earlier glacial deposits and 
w ill road a paper entitled ‘ The Dwyka TiUite of 
(iriqualand West ” The quc'stion of the correla 
tion of past pluvial and glacial pcncxls is to be i 
discussed jointly bv Sections C, E, and H (geology, 
geography, and anthropolo^) It is perha^ doubt j 
ful d any geologist thinks this is possible at pnsient, 
but a summation of the present position and a 
consideration of tho difbculties in view may indi 
cate hnes for future work 

Perhaps of greater interest will be the sectional 
discussion on The Validity of the Permian as a 
.System ” Since Murchison m 1841 divided the 
New Red RcKks into two systems, the Permian 
and the Tnas, the status of the former division has 
been the subject of much cemtroversy Whilst 
abroad much greater thicknesses of rocks have 
been placed in that division in England the system 
has bwn whittled down by the plac mg of the lower 
beds in the Carboniferous System No doubt tbe 
exceptional British position will bo thoroughly 
explored, and it is hopc>d that the wider aspects of 
the problem will receive due attention 

Both Upper and Lower Carboniferous Rcxiks 
come under review, for Prof G Del4pme (of Lille) 
will desenbe “ The Dinantian Zones of Goniatites 
in North Prance and Belgium ”, and Dr D A 
Wray will discuss tho sequence of non-manne 
lamellibranohs in the Ujiper Carboniferous of 
Yorkshire Two papers on classification bv Dr 
A E Traeman and W S Bisat may prove some- 
what controversial 

Of wide general interest should be Prof J W 
Gregoiy’s account of the recent cable fractures due 
to an earthquake m the Western Atlantic The 
first description of a liverwort hke plant from the 
lower Downtonian of the Llandovery District will 
be made by Dr A Heard and Mr J F Jones 
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Ghography. 

Tho president of Section E (Geography) will be 
Prof P M Roxby, of the Umversity of Liverpool, 
whose address will be devoted to a review of 
The Scope and Aims of Human Geography” 
Since one of the most fniitful Icwal apphcations 
of the work of modem human geographers has 
been in connexion with the development of regional 
survey and regional planning, it is opportune that 
this aspect should receive particular attention at 
this mectmg Thus the main principles of tho 
South West Lancashire regional plan are to be 
analysed by Mr Peirson Frank, while Prof P 
Abercrombie wdl deal with the problems of 
satellite towns A cbscussion on thcMW papers will 
bo opened bv Dr Vaughan Cornish 

VanoiiB aspects of the Bnstol region will lie 
dealt with by Mr W W Jervis and others, while 
the contnbution made by Bnstol to English ex- 
ploration will bo reviewed by Col E W ^nnard 

Problems concerning past changes m chmatc 
will occupy an important place m the work of the 
Section at the Bristol meeting, s nu* in addition 
to the joint discussion with Sections ( and H on 
tho relations between past pluvial and glacial 
periods, the .Section of Gtograpny is to have papers 
dealing with climatic changes in historic times in 
parts of both the Old World and tho New The 
former will be dealt with by Dr C E P Brooks 
and the latter by Prof A E Douglass (of the 
Umversity of Arizona), who will bo the foreign 
guest of the S^tion 

One morning is being devoted to papers dealing 
With vanoiis parts of Afnca, and another will be 
occupKd bv a senes of detailed physical and 
c< onomic studies of parts of Great Bntam 

ENGINBBRtNG 

The subjects to be dealt with by Section G 
(Engineering) are some w hat broad in their scope 
The president, Su- Ernest Moir, Bt , an authority 
on tunnelhng and other operations at groat depth, 
will speak on that subject in his address Section 
Q will afterwards join with Section I (Physiology) 
to discuss the physiological efiects of the high 
pressures to which those working in these opera- 
tions aro subjected This discussion is important, 
since these effects sot a limit to what may be 
undertaken 

Of more general interest, perhaps, are three 
papers on “ l^e Trend of Airship J>ovelopment ” 
to be given respectively by Col V C Richmond, 
tho designer of RIOI , Mr B N Wallis, of RlOO 
and Herr Dircktor Doerr, of tho Zeppelin Company 
These papers will be followed by films illustrating 
the constmction and operation of the British 
and German airships 

Tho question of the economical production of 
power, so important to us as a nation, is to be 
considered from various ^mts of view Mr 
George A Orrok, of New York, on " High Pres- 
sure and Temperature Steam ”, Sir Henry Fow ler, 
on “ Fuel Consumption in Locomotive Practice ” , 
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and Messrs A. L. Stanton and T. Stevens, on the 
“ Distribution of Electrical Power ”, will lead the 
discussion. 

The importance of Bristol as a centre of the 
aircraft industry is reflected in the paper on 
“ Recent Developments in Air-cool^ Aero- 
engines ” by Mr. C P. Abell, of the Bristol Aero- 

E lane Co Messrs T. P. Hurley and R. Cook, of 
[ M. Fuel Research Station, Greenwich, will 
describe some of their researches otyiotrol engines , 
while Dr. S. J. Davies and Mr. Edmund Giffen 
will review the present position of the high-speed 
heavy-oil engine. 

Section O will conclude the meeting with a dis- 
cussion on steel for structural purposes and its 
standardisation. The degree of standardisation 
of steel sections can naturally exert a great 
influence upon costs of production, and the sub- 
ject is to be treated from the points of view of the 
consulting engmeer, the manufacturer, and the 
technician by Mr. J S Wilson, Mr J. S Lewis, 
and Prof. C. Bath respectively Reports of the 
special research committees will also be presented. 

Amthropolooy. 

Anthromlogy (Section H) at the Bristol meeting 
will bo under the chairmanship of Dr. H S Harrison, 
whose work has made the Homiman Museum a 
centre of study of the evolution of the arts and 
crafts His address will appropnately Ihi followed 
by a discussion of the project of a National Folk 
Museum, in which Dr. R K Mortimer Wheeler and 
Prof J. L. Myres will take part, while the officers 
of the int{‘rceting museum of the City of Norwich 
will give an account of their valuable work On 
Tuesday, Sept 9, geologists, meteorologists, archaeo- 
logists, and geographers will gather to discuss the 
sequence of phases of the Pleistocene ico age 
Agassiz gave an early account of views on this 
subject at the British Association in 1840, while, 
about the end of that century, •lames Geikie in 
Britain and Penck and BrUckner in Ontral Europe 
were trying to correlate phases in different regions 
This difficult task is entering on a new phase in 
which study of maritime and nver terraces is being 
brought into the question and dynamic considera- 
tions conceniing growth and decline of ico sheets 
are playing an increasing part. The field work of 
Misses ('aton-Thompeon and Gardner in the 
Faiyum, of Messrs. Bmidford and Arkell in Egypt, 
I^ia’key and Solomon in Kenya, Cammiade in South 
India, and Armstrong at Banibata in Rhodesia, 
will be brought into the scheme, and the discussion 
is likely to make a definite advance. 

The Gmvenuty and city of Bristol have played 
a great part in anthropokMlOt^ studies, and a 
memorial lecture by Sir Arthtn Keith will offer 
a tribute to the pioneer. Dr. iloflii Beddoe, the 
chair being taken by Sir Evan JoiMk an old student 
of Bristol and of Dr. Beddoe. llie memory of 
Dr. Czaplidka, at one time lecturer at Bristol, is 
cherished in anthropological circles, and the 
SpeltBolofucal Society of the University has ma^ 
itself a place in the history of the science. It is, 
therefore, specially interesting that an unusual 
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number of papers on local archteology and anthro- 
pology arc oeing presented to the section after an 
intrMuotory study of the area by Mrs. D. P. 
Dobson. The interesting discussion of the ruins 
at Zimbabwe in Rhodesia, which was a main fea- 
ture of last j^r’s meeting, will be continued by 
Miss Caton-Thompson, wnth Dr. Randall Maclver 
ill the chair, an appropriate choice, as his book on 
medieval Rhodesia twenty years ago first made a 
serious attempt to combat fanciful speculations on 
this subject 

Physiology. 

In Section I (Physiology) the work of the meeting 
will open with the premdontial address by Prof. 
H. S Raper on “ The Synthetic Activities of the 
Cell ”. It 18 expected that this address wall be 
characterised by vigorous thought and that it will 
provide material for lively expressions of opinion 
in the discussion to which the president has con- 
sented Among the remaining items, m all prob- 
ability the foremost in the breadth of its appeal 
is the joint discussion with Section G (Enmneenng), 
somewhat heavily entitled “ Air Pressure Variations 
encountered in Engineering Works, and their 
Physiological Effects ”. The spmkers from Sec- 
tion I will be ( 1 ) Capt. G. C. C Damant, R N , 

ualified not only by reason of his work with 

. S Haldane and Boycott, and his share in the 
preparation of the Admiralty tables regulating the 
decompression of deep-sea divers, but also by a 
personal experience of such work lasting over 
twenty years and including the recovery of 
£5,000,000 of bullion sunk in the Jiaurenlir , and 
(2) Bir Leonard Hill, whose exwrience of air 
pressure and movement effects on the physiological 
side IS well known and whose katathermometers 
(and their modifications) have proved of enmmous 
value in the accurate rcconhng of conditions cal- 
culated to promote the comfort of workers in un- 
usual surroundings 

The remainder of the programme includes pajiers 
covering a very wide range. On one side, the 
section has a contribution from Dr. F. W Edridge- 
Groen of the Board of Trade, on the detection of 
certain forms of colour-blindness cspocially im- 
portant in the mercantile marine and a discussion 
with Section J (Psychology) on primary colours 
which, one fears, is likely to prove interesting 
rather than conclusive. On another part of the 
wide field over which this section extends, Prof. 
Riiggles Gates is speaking on “ The Blood Groups 
and their Inheritance ”. Again, Prof A. Stanley 
Kent, well known for his discovery of the auriculo- 
ventncular bundle, is returning to the laboratory 
which he desimed to communicate some of his 
hitherto unpubliBhed work 

Psychology. 

Section J (Psychology) this year meets under 
the presidency of Prof C, W. Valentine, who in his 
presidential ^dress will review the present posi- 
tion of child psyoholof^. The proceedings will 
open with an intra-sectional discussion on ” The 
IVyohoh^ of Adolescence ”. A joint discussion 
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has also been arranged with Section 1 (t'hysiology) 
on the question, “ In what Sense can we Speak of 
Primaty Colours 1 ” The various branches of 
psychology are well represented, experimental 
perhaps more strongly than usual A visit has 
been arranged to Stoke Park Colony, where the 
director of medical services. Dr. R. J. A Berry, 
will give a demonstration of scientifio and clinical 
methods of diagnosis of mental deficiency and will 
discuss their applicability to child guidance and 
normal children. 

Botany. 

Dr A. W. Hill, of the Royal Botamo Gardens, 
Kew, is president of Section K (Botany) of the 
Association for the Bristol meeting. Tlio emphasis 
at present being iai<l upon original investigation 
in mycology and plant physiology is reflected in 
Section K by the preponderance of papers dealing 
with these aspects of botany, Monday morning 
being devoted to the former and Tuesday morning 
to the latter. 

A joint discussion (with Section M) on “ Mineral 
Nutrition in Plants ” will occupy the major 
jiortion of Friday morning The vanoiis aspects 
of the siibj'ect dealt with during the discussion 
will be summarised by Sir John Russell An 
excursion to Tx>ng Ashton to study material 
illustrating some features of the problem will be 
made during the afternoon 

Among the distinguished foreign botanists pro- 
posing to attend are Prof F A. F C. Went, ot 
Utrecht, who is to road a paper on “ Wegener’s 
Theory and the Distribution of the Podostcmace® ” ; 
Dr. W. V. J Osterhout, of the Rockefeller Institute, 
who is to contribute to the discussion on mineral 
nutrition ; and Prof. W. Goodspeed, of Berkeley, 
Cal , who is outlining the results of his experiments 
with X-rays and rsidium on the species of the 
genus Nicoliana — a choice of subject which should 
have a particular appeal to the citizens of Bristol. 

A number of attractive excursions have been 
arranged by local botanists, these including a 
visit to Mr. C. Hiatt Baker's garden at Almondcs- 
bury, and to the Somerset peat moors 

Educational Sciknck 

The president of Section L (Educational Science) 
is the Right Hon. Ixini Eustace Percy, whose 


presidential address will be entitled “ A Policy of 
Higher Education ”. At the opening session of the 
section on Thursday, Sept 4, jmiiers will be given 
on “The Pre-School Child”, by Miss Margaret 
Drummond (representing the Nursery School 
Association), Dr. J. A. Hadfield, and Dr W. E. 
Blatz (Director of St. George’s School of Child 
Study, Toronto) 

Almost all one session will be devoted to “ The 
Oiirncula of Central Modern and Senior Schools ” 
Mr. W. A Brockington will open with a general 
survey ; Mr. J. A. White, Mr H T. Morgan, 
and Mias V. E Carr Gordon will follow with pajiers 
dealing with the subject from the selective central 
school, the non-selective schools, and the modern 
girls’ school pointa of view respectively. An 
interesting discussion will no doubt follow. The 
session will conclude with reports from sub-cum- 
mittees of the section dealing with framing for 
overseas, the production and distribution of educa- 
tional and documentary films, and the tcachmg of 
general science in schools, with special reference to 
the teaching of biology 

Another session deal w'ith formal training 
and diHciplinary values in cilucation Dr. C W. 
Kimmiiia will present the n’port of a sub-committee 
on formal training, and Sir Percy Nunn will reail 
the first paper on “ Disciplinary Value in Educa- 
tion ”, and will siwak particularly with reference 
to ” The Conception of Mental Discipline ” Miss 
H M Wodehouse and Prof. F. A. Cavanagh will 
follow with papers on “ Discernment of Disciplinary 
t'alues apart from Exjienraent ” and “ Some 
Further Practical Considerations ”. A final paper 
will be read by Dr. W. G Kleight, and the discussion 
will be opened by Sir Richard Grogoiy 

Fur the final session the subject will lie English 
and foreign ideas on method of education in rela- 
tion to industry and commerce Mr. Henderson 
Pringle and Sir Francis Goodenough are to deal 
with the subject mainly with reference to commerce . 
Dr. A W. Richardson and Miss E. Webb Samuel 
will give papers dealing with the industnal aspect, 
and Mr A. Abbott will conclude with a general 
paper on the whole question. 

Afternoon visits to the local schools and the now 
Hospital Mchool for Cripples at Winford arc being 
arrant^, and abo a full day motor trip for the Satur- 
day, during winch Dauntsey School will be visited. 


News and Views. 


Veby hearty congratulations are extended to Sir 
How^ard Orubb, who celebrates his oighty-sixth 
birthday on Monday next, having been bom on .July 
28, 1844. Sir Howard was educated privately and 
at Tnmty College, Dublin. Tn most jiarts of the 
world where obeervatones exist one may bo sure 
that he has had a leading and exjiert part in the pre- 
paration of their eqmpment of mirrors, objectives, 
and all the varied apparatus and machinery of the 
modem astronomical observatory. Particularly is 
this the case as regards many of the great astronomical 
observatories of America; here his resourceful in- 
genuity has long been acclaimed. He has published 
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many memoirs, chiofly through the medium of the 
Royal Dubim Society — among the earliest, “The 
Great Melbourne Telescope” (1870) and “On Clocks 
for Equatorial XeleBOojiOH " (187A). In 1806 ho read 
a jiaper at the Royal Institution on “ The Development 
of the Astronomical Telescope ”. In 1881 Sir Howard 
was the recipient of the Cunningham gold medal of 
the Royal Imh Academy, m recogmtion of work m 
the service of astronomeis : in 1912 he received the 
Boyle medal of the Royal Dublin Society, awarded for 
eoientitio labours of outstanding merit carried out by 
Irishmen or in Ireland. Holding the honorary degree 
of master of engineering in the University of Dubim, 
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Sir Howani la alao an hcmorary member of the In- 
Htitution of Civil Engineen of Ireland. He waa 
elected into the follownliip of the Royal Society of 
Ixmdon no long ago as 1883. 

Dr. Hrrbrrt Levinrtbim went fairly to the root of 
things in his prenidential address to the Society of 
Chemical Industry deliverwl at Birmingham on July 
16. “ How we govern ourselves,” ho naul, “ how wo 
arrange the exchange of our labour foi goods or 
services, how we arrange oiir quarrels and our hates, 
social, racial, or international, all are merging into or 
depend on the gieator problem of how we shall make 
the earth sujiply us with what wo must have ; how 
wo can make the sun and the air do the maximum for 
us. This we may regard as one of the two great tasks 
of science. . . . The other problem of w-ience is how 
to decieaso human suffeiing by the coniiuest of dis- 
ease.” Hence the title of his aildress, “ But an 
Apprentice m Natuie’s Woikshop”, and his reinaik 
that Aristotle’s elements — t<aith, air, fire, oiul watei — 
arc the real raw mateiials of our organic chemical 
indiistiies , hence also Jus statement that a striking 
weakness of (Ireat Biitain to-day as a manufacturing 
country is its dcjienilence on coal as a sourco of isiwei. 
We reckon wealth in terms of our store of fossils, but 
the age of coal is juiHsing, and Dr Ix<vinstein suspects 
that the age of coni will take up but little M|)aco when 
the history of the woihl is wiitteii a few generations 
hence “ It will have lasted, when it is over, for a 
shorter peiioil than the Mooiish occu(>atinn of Spam.” 
Other countries are develojnng the use of water powei, 
wo have little, but the problem of finding sources of 
energy alternative to a diminisliing store of fossihsed 
enoigy is none the l(>ss, rather the more, iiigeut. 

An mdiistiial nation must have cheap power; al- 
though thf< exhaustion of oui <-oal supplies will concern 
our descendants moie acutely than ourselves, we of 
the piesent geneiation are faced with the alarming 
fact that coal is now no longer the cheapest source of 
isjwer, cuid conseipiently it is no longer suitable for 
the new and large, cheap jxiwer inilustries. One such 
industry, that which priKluces aluminium, jawsesses 
the only outstanding hydro-eh'ctne installation m 
Orest Bntain ; this will eventually represent about 
840,000 tuns of coal annually. We must therefore 
look for some other source of power Politics must of 
necessity enter into the examination of such questions 
as are discussed by Dr. Levinstein, They can scarcely 
lie considered along traditional lines, for tradition is a 
]K>or weaiKin with which to slay new and unmistak- 
ably fiery dragons. Familiar points of view may 
indeed piove sufficiently well placed to envisage the 
new domain of industry, but probably they will not, 
and the whole political side of the matter will have to 
be examined anew and ‘ without prejudice ’. It is 
therefore only just that we should refer briefly to some 
considerations which Dr. Levinstein lays before our 
legislators. 

Thk business of Ureat Bntain, aa seen by the 
‘ Monoheatwr aohool ’ of economists, is to import raw 
material aadi food and to export manufactures ; the 
main principle is to buy in the cheapest and sell in the 
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deaiest market. This, said Dr. Levinstein, is the 
“ pnnciple of the cheapjack ” ; to buy in the most 
tnistworthy and sell in the most permanent market is 
a bettor maxim. He would therefore buy food anil 
timber from those who buy our manufactiireM. There 
is at present a world over-prwliiction of manufocturiHl 
articles which is likely to be }>ermanent. whilst the 
over-proiluoticm of food and woikI is certainly tem- 
poraiy , when it passes, the opportunity for making 
arrangements for mutual interest between (Ireat 
Britain and thosi* sijarsely populated nations which 
own wide areas of food and forest lands may jiass with 
it. Further, Dr. T^evinstein stresses the fimdamental 
im{x>rtanoe of the proiwr utilisation of the land in a 
densely populated country where land is relatively 
8<*arco. Lot us decide, he urges, what proiHirtion wo 
should havi* iiniler grass and then ensure that every 
aero, whether grassland or niable land, is compelled to 
yield tho maximum of nounshmeiit toi the {xuple. 
By tho application to pasture of intensive methixls, 
seventy million (xiunds could be milled to tho amiiial 
value of OUI milk and meat pnxliiction ; this is moio 
than double the value of im|x>ittsl American cotton, 
and its magnitude indicates both that tho gtass- 
mannfaetuiing industry is of national pioportiiiiis, 
anil that our present loi-k of a consistent agi leultural 
policy demands attention. 

MANDFAnruBRRS of chcmical picslucts in (Ireat 
Britain have shown that they are able not only ti> 
produce efficiently the numemus chemical mateiials 
ilomandod m every avenue of iiiixleiii life, but also to 
display then gomls attractively, to stimulate interest 
and mquiry into their fields of activity, and to 
organise effective moans for the mteichaiige of opinion 
and the inomotion of common inU'rests Sjjeaking at 
the foiuteonth annual genet al mis^ting of the Associa- 
tion of British Chemical Manufacturers, tlie eliairraan. 
Dr (r C. Clayton, said that as reganls chemical exhibi- 
tions (heat Bntain is far ahead of any other country. 
In none of tho big foreign fairs is theie a ehcmical 
exhibit comparable in magnitude, variety, nr interest 
with that at the British Industries Fair. It is evident, 
therefore, that the pnnciple that progress must b« 
built on knowledge — a pnnciple lying at tho very 
foimilation of the chemical, as of every other, industry 
— has been applieil in the selling branch as well aa in 
the raanufai-tiiring branch ; the ixiliey is wise and 
necessary, and should go far in maintaining and 
ailvancing the position which British scientific anil 
commercial men have together won for a young, but 
vital, industry At tho same meeting. Dr. Clayton 
referred to agreements with the corresponding French 
and Uerman aseociations to collalmrate in work having 
in view tho greater safety of workpeople. Tho study 
of risks of fire and explosion has alreaily been com- 
pleted, ami the results of this inquiry will shortly be 
submitted to members for their information and 
onticism. It is satisfactory to find that it has been 
agreed to regard safety in industry as a matter on 
which there shall be the fullest and freest exchwigo of 
information, subject only to the limitations imposed 
by the need for safeguarding confidential details of 
methods of manufacture. Dr. Clayton included in his 
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adfitem on exptembum of Hvm|>athy with the pruposal 
foi the (.ntablishmeiit of ( heixustry Moiiap the 
ultimate iiulusttial acivantago ih he aaid. likely to be 
no great that eveiyoiie ahoulfl do what hr lan to 
furthei the hucti ol the >«hemc 

At a recent meeting of the tiiiateoH of the Beit 
Memonal iellow<(hip8 foi Methcal Research, Sir James 
K howler trustee and honotaiy 8«.( retary, pieaentfd 
the annual leport, reviewing the work of the twenty 
yean of tlit evisteni e of tho fund Ihe Beit Bellow 
shi|)H woie founded in 10U9 by means of a gift of 
£230 000 b> Sii Otto Beil I he total niunbor of thost, 
who have held fellowsliifM to date is 138 a (ousider 
able numbei of whom now hold oi have held imiKiitant 
posts on tho Hcieiitihe staffs of universities colleges 
and institutes It is not iiossible to review the le 
« arches which have lieen ( at i led out by B* it Memoi lal 
fellows, but those of Sir Ihomas Lewis on tho heart 
and of Pi of Ldward Mellanhy on rickets have been 
of outstanding impoitance Tn 1027 a stnioi fellow 
ship value. £1000 i>ci annum foi roseaicb in tiopical 
medicine was cioated and Di hdwaid Hmdle ap 
jKiinted Hw woik on jollow fcvci has yielded im 
poitant results A vai i mo has been pteiiaiod from the 
organs of certain inonkevs infected with yellow fever 
which gives piotectiou to othei animals of the same 
s|>ecKs against a dose of viius a million times as gicat 
as that winch is fatal to the unpiotoctcd It has also 
boon shown, that Liirojieaiis may suffe i fiom a riiild 
elisoasc sc ai cel> n < ognisable as ye How ft ver and if this 
IS also true of natives this may be the mtansbywhuh 
the eontinued existence of the clistase is mamtaiiud 
in endemie ait as in the mttivals between epideimes 
liiB ftillowmg elections have been made to 
Btit Memorial hellowshiiH toi Medical Researth the 
proposed subject of tho reseaieli to lie undeitakon by 
rumor hollows and the plate wheie it is to be cairitel 
out liemg givcui m brae kets Sentor !• Mounhtp (value 
£701) p a ), Mr R J Lythgoe fourth Ytar itUou 
ahxpK (value £600 pa) Mi P T gglctori and l>i h K 
Umton Junior 1 elloushijui (value £400 pa) 
Di h H Smirk (to study the funetional patho 
logy and jihysiologv of diiiiesis fiom a biochemical 
laiint of view and to study the funetional jiathology 
of plethoras ana mias and a demas — Medic al I mt of 
Lniversity (ullage Hospital, London) Dr t« R 
( ameton (to i omplete work on the histological iiUiitih 
t ation of calcium salts m pathologic al clojKisitH and to 
commence study of inflammation m insertebratea — 
(unham Laborntoiv Department of Pathology Um 
\eisity College Hospital School) Mr J McMichael 
(to contmue present studies on tho mterrelationshiiis 
of hvei and splenic disease mainly by clinical and 
(mthologieal methods and animal exponments — De 
partment of Medicine, I niveisity of Abenleen) Dr 
R P Cook (to study bacterial metabolism and its 
relation to the specific action between host and bac 
terial parasite — Sir William Dimn Institute of Bio 
chemistry, Cambridge) Mr N U Meldnim (to stuely 
the so called reversible denatuiation of hamaglobin — 
Sir WiUiam Dunn Instituteof Biochemistry University 
of Cambridge) , Mr D R P Murray (to make a com 
pariHon of the two tyiies of proteolytic enzymee chaioc 
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tf^iistic ot the tissues and organs and of the digosti\c< 
tract — Sn William Dunn Institute ot Biochemistry 
( ambiidge) Mi (» N Myers (to study the ciuative 
Mc tion of digitalis its glucswidc s and allies in geiieial 
toxaniia and in conditions of shexk — Phaimacological 
i ahoratory Cambiidge) Mr ( A Vshfonl (for 
studies on the {a) ini tabohsm of nervous tissue and 
(6) mode of aetion of vitamin D with s|iecial rofeieiici 
tohyijor vitammosisD — Sir W illiam Dunn Institute of 
Biochemistry (ambiidgc) 

Imk valuable wotk which has alieady bexn n< c oin 
plished in (ueat Biitain by the vaiious lescarcti 
associations is well known to wnrkeis in pure scipuco 
and technology I he wide dissemination of the 
results of then leseaiclies and tho task of seeming 
adec|iiate ajipieeiation of those results amongst 
tho lanks ot industiial woikeis are however matte is 
of considerable difficulty The British ( ottoii 
Industry Reoearch Association atteinjited in part 
to moot these jioints some two yeais ago by tho pub 
hcatioii of a rejiort on iisieaich in tho cotton industry 
which gave an account as free from stitnlific terms 
as possible of tho mam topics of the jmblishcd 
icseatch work of that Assoc lation Ihe Biitish 
Research Asscxiation for the Woollen and Worsted 
Industncs in its lecent jiubhcation Scientific 
Aid foi the Wool Industries has supplied a similar 
summary which should prove valuable to workeis 
in the many brunches of the woollen and woisted 
mdiistiies Reference is mack in tho report to fiinila 
mental reseaithpa whith are in (iiogiess partiiularly 
on the physical chemical and bic logical aides Ihe 
textile technologist will ajijiieciuto the attempt which 
has been made to iinjirove e xiatiiig me thixls of testing 
In this coimoxioii the development of methods tor 
the reeling of yam foi tho testing of yam leveincss 
and tor the autogiajihic ret ending if strength and 
elasticity deseive special mention Iho re|)oit 
ofters abundant evidence of the jimgress of tho 
Association Its success in its lelationship with 
industry may be judged by tho tiu t that a scheme for 
the Hupjioit of the AsscKiatiun by meaiib of a volim 
tary levy upon iriipoitod wool has lecentlv been 
conditionally adojitcd by tho industry 

We an glad to Icainthat after delay since August 
1928 tho ( iiltural Society of Peking and tho (»<i\iin 
ment of Nanking have jouitly given [iciniission for the 
renewal ot ( entral Asiatic oxiieditions of the Ament an 
Museum of Natimil History Dr Roy Andrews is 
now m the hold north east of Kalgaii with a very 
strung jMMty me luding Messrs Oraiigcr rhnmson, and 
\nung of the Amencan Museum staff, P6ro Teilhaid 
de Chat dm as associate palscontologist, two Chinese 
/cKilogigts and pal-contologists trained by Dr Abel of 
Vienna Dr ( ( \ oung and Dr H C hang I leut 
W (t Wyman U S \ accomiainies the imrtv as 
tojiographer Ihe present survey is to the eastward 
of the Kalgan Urgu Irail where important Pliocene 
discovenes were made during the 1928 expedition and 
tho season s work will be chiefly in Phocene hoiirons 
not represented m previous explorations west of the 
Kalgan Uigu Tiail Dr Andrews volume on tho 
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narrative of the Expedition Vol 1 of the quwto senea, 
IB nearly ready for the preea Dr Amadeus Grabau s 
volume entitled The Permian of Mongolia w now 
111 preKH 

In a recent wsiu we pubhehed a summarv of, and 
commented u{>on Sir Arthur Keith a Iciturea on 
recent dwcoveiios of eatlv man ami their beanng upon 
oui knowledge of hm oiigin development and dis 
tnbution (see Natt rf June 21, p 936) How these 
discoveiicB have stimulated fnsh mtciest in the diB 
ouBsion of man s place of origin may bo gathcreil from 
an aiticlo by Prof T lliot Smith which apptais in the 
June iHBun of Sruntio As is will known ( harles 
Darwin in 1871 miggeetod that the suivival in Afnca 
of the two great aiies most nearly allii d to man xiointed 
to that continent as tho dwelling place of our eatly 
progonitois Man> nuthoiitich have since takin tho 
same view On th( othei hand the discovtry of 
fossil axKw in the Himalayas and of Pithecanthroftua 
m Java has bein held to xmint to Asia as the x>iob 
able homo of the human family The ovidtnit m 
reviewed and caicfully wtighiil bj Prof Uliot 
Smith in hiR ai tide Notwithstanding th< odurience 
of a fossil ax>e m southtiri bianco and setting aside 
the view of Schootonsew k m favoui of Australia and 
Ameghino s ( laim fur South Amenea owing to the 
absence in each of nii> iKissiblt ancestor ot man he 
concludos that thi balance of piobnbiIit> is in favoui 
of Afiica In arriving at this view he attaihis con 
sideiable weight to the evKhiue aftonled by tiu 
1 aungs skull, now deteimined to b< ot Lower Pliocene 
age He holds that whiU the 1 aungs skull laiinot be 
mistaktii for the gorilla or chimpnn/ce and in the 
absence of prominent eyebrow ndges and in its iqinght 
forehead it res« mbits the oiang it aftoids ilefuiite 
though slight iiidioations of th( beginning of the 
process of rt hnemt nt of the Icaturcs that is an essential 
pait of till tiansformation of tin ajic into a human 
being 

In October next a (logeant cntitlctl Heart of 
bmpiro will be held at tho Kuyal Mbcit Hall Ihe 
ilate opxwrtimely coincides with the meeting of the 
Imxierial ( onfc rence winch is to bo hold in I onilon 
during that month The pageant is to lie taken fioin 
the book Hvde Park its Histoiy and Romance 
by Mrs Vloc Pweeilie of which a new and abridged 
edition recently iiublished is notiicxl in another 
column It will last from Oct 13 to 25 inclusive, 
and tho proceeds will be given to chanties 1 ach 
ivening will have a sjiec lal chaiactei— Oct 14 tho 
Uiid Mayor Oct 16 Canada Oct 16 Austiaha 
and so torth the last evening bemg given to the 
Umted Services It is gratifying to note that what 
may be c ailed the imxtenal function of sc leiice is not 
to be ovci looked and one night, I hat of Oct 22, is 
to be dev etc d to learned societies Among the list of 
patrons, whic h inc hides the Mahaiajah of Ka}>iiithala, 
the Dowager Maharanee of Cooch Behai, the Maha 
rajah of Buntwan tho Duke of 'Sutherland, the 
Marquis of Londonderry the Manpiis of Aberdeen 
Lord Jelliooe, 1 ord Meston, Lonl Irwin, Viceroy of 
India, and a distinguished array of ministers, ox 

No 3169, Voi 126] 


ministers, and odimnistrators, are also a number of 
prominent men of science Among these are bir 
John Rose Bradford, president of the Royal College 
of Physicians , Sir William Bragg, diieotor of tho 
Royal Institution Sir Charles Close, president of 
the Royal Geographical Society , Sir Frank Dyson, 
Astronomer Royal , Sir Arthur Keith , Sir Ronald 
Ross Sir b most Rutherford, president of tho Royal 
Society and Prof T F Thoipe, president of the 
Chemical Society Tho organisers of tho conference 
are to bo congratulated on their far seemg jxilicy, 
which will brmg home to a wide pubho the vital 
interest of science in and its close coimexion with, 
the problems of a world wide empire such as ours 

Mr J L Baird has lecently made further 
progress m jierfectiiig the apphcations of television 
for theatric al purposes We see from tho Ttmes that 
a demonstration of this new art will foim jiart of tho 
programme of the 1 cmdoii C oliHoura m the week bo 
ginning July 28 and onwards A disadvantage of 
tho homo toloviRion sot), which are now on the market 
and receive broadcast television at certain hours of 
tho day is the small sire of the televised images 1 Ins 
makes it ixwhiblo for only two or three xxo{>le to see 
tho screen projiorlv In the new apparatus for use m 
a theatre* the receiving screen is divided into 2100 
elements racli element consists of a ciihicle which 
contains a tiny metal filament lomii the front of the 
cubicle bemg covered with groimd glass The lamjw 
are m circuit with bnis on a large commutator As 
the commutator revolves, each of the lamfis is switc heel 
on in succession Ihe whole of the 2100 lamx>s are 
switched on and off in one twelfth of a sec>ond Vk hen 
ojierating the mcoming television signal is first of all 
amplified The am|>liflecl current then flows through 
Khe revolving commutator The current u strong at 
a blight jiart of the xncture and weak at a dark yiart, 
and the fiu turc is built uji of a mosaic of liright and 
daik lainjis Tlie lamiis are not inatantaneous m 
the II action and m this resjici t they differ fnim those 
iiseil in othci television ilc vices Great brilliancy, 
however is attained by this means and the flickc?ring 
IS much icchicicl J xiienmints have been made at 
the Batnl luliomturies on tlu transmission of images 
showing considerable ili tail It sc ems quite feasible 
to broadcast these piitiins to distant cinemas by 
means of land linc?s 

A t me Week lec tiire on Science and Uie bishing 
IiidiiHtry delivirod at the Umversity College, 
Hull onOrt 16 1929 by Prof A C Haidy, has been 
recently published ns a iiamphlet by Messrs A Brown 
and Sons Ltd , Hull jiiice 6cl Prof Hardy, who was 
chief rcxilogist to the IHacotery exjiedition, discusses at 
some length the beanng of maime biological research 
ux>on the problems which confront the bshing mdustry 
The men of sc lonie, he jxiints out, by jiatiently mvesti 
gating the many factors some known, many yet un 
known, which influence raanne life, are gradually 
fHecing togethei the story of what is going on below 
the surface of the sea The work is labonous, dis 
appomtments are many and progress is slow Never 
theless, much has already been done, and last year. 
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for the fimt time m history, it became poseible to 
forecast the proapeots of oertam fkihenoe This is a 
great achievement, and Prof Hardy u confident 
that, with more Imowlodge, thw work can be ex 
tended and perfected so as to be of immense practical 
value To brmg immediate financial benefit to the 
trade, however, is not the only function of marine 
investigation Much of its efforts must of notessiiy 
be directed towards the accumulation of knowledge 
which will result m no immediate gam to the mdustry, 
but IB absolutely nooCHsary as a basis for intelli 
gent legislation m future should occasion demand it 
A strong plea is made for more co operation between 
science and the mdustry — between the research 
worker and the fisherman Each has much to leain 
from the other Stress is also laul upon the paucity 
of financial sup{iuit for scientific roseaioh The 
trade, says Prof Hardy, pays but a few hundred 
pounds a year to research institutions and that more 
as a kmd of charity than as an economic investment 
To be of real benefit, research must be carried out on 
a scale bearing a reasonable relation to the magnitude 
of the mdustry h or this to bo done ample funds are 
essential 

At the recent VVoild Powci Conference Dr Oskar 
Oliven gave a romaikable address on a Luiojieaii 
(jiid Power System He |X)intod out the gradual 
growth of small i>ower plants to huge powei stations 
the voltages, of which were over mcreasing Inter 
connexions were b< mg made between these stations, 
lesulting m imiKirtant economies being effected 
Lxchsnge of energy and compensation of load were 
now taking place over ]K)htica1 frontiers and tho 
question hail now liecome one which had to bo con 
Hidered by the whole of Lurope TTie problem could 
lie solve*! if the visible and invisible boundaries which 
separated nations could be liwly openwl to the 
passage of clot trie oneigy foi thoir mutual benefit 
rhe idea of the poaceful co ojieration of nations was 
gaming ground The api>roximate length of the 
Liirojiean super powoi system ho suggested was 
OOUOmiloH It mcludisU alais Rome Constantinople, 
and Oslo Biitam and the northern jMvrf of Russia 
arc loft out foi economical leasons Ho assumes that 
capital can be ubtamed at 4| per cent iiitoiest and 
that the total lost would be about tlOOOOOOOO 
He calculated that the aveiago cost per unit would 
be reduced to about tho fifth of a jicnny Ho pioposc s 
to use a supply pressuio of 400 kilovolts Theio arc 
now no tochnicwl difficulties in the way He considers 
that the utilisation and application of electricity has 
become one of the strongest factors in international 
economy A map of the proposed Limipean grid is 
iniblished in the &lectnc%an for July 4 

At the mnth aimual general meeting of the Empire 
( otton Growing Corporation, held m Manchester, witii 
Lord Derby m the ohau, on May 29, his son Lord 
Stanley, made some very interesting comments uixin 
the possibihtiee of agricultural development in India 
as affected by the coming oomplotion of the Sukkar 
Barrage on the River Indus With the completion 
of this barrage, which is anticipated for 1032, it is 
No 3169, VoL 126J 


estimated that the irrigated area m India will increase 
from 2,035,000 acres to 6,394.000 acres, and much of 
the new land is thought to be of very good quality, 
capable of producing a better class of cotton than in 
at present grown m any cotton district Lord Stanley 
made two very important and suggestive critic uuns 
m CMinnexion with this vast scheme He jxnnted 
out that if full use is to be made of this new area imder 
irrigation, the advisory research services which must 
guide m technical matters should tie created now 
Lord Stanley u emphatic that progress should be 
speeded up m this direction He also pointed out that 
it 18 essential that some largo estates ^ created in the 
new irrigation area with tho necessary capital and 
equipment in men and materials to enable tit w methods 
of cultivation, adaptcxl to the changed conditions to 
receive a thorough trial The small cnltuator is too 
conseivative and too ixsirly e<iuippod to make the 
necessary trials of new methods, and unless some large 
estates are organised m gocxl time much time may 
bo lost after irrigation commcnc es m U aniiiig how to 
make full use of the new potential souices of agn 
cultural fertility 

Th» first reiiort of the Museum of Science and 
Industry, Ghioago foiintltd by Mr Julius Rost nwald 
m 1928 cove IS the ]iencxl July 1928 to December 1929 
and IS a record of very active progiess which if 
maintained will place the Museum in tho fort front of 
such institutions in tho United States 1 ho provision 
of a building is always a senoiis mattei but it apiiears 
that from the fiist tho founder had in view the 
utilisation of the much admired Fine \its Building 
erected for tho World s lair in Jackson Park in 1893 
It IS more than doubtful whether it would not have 
been wiser to have had a new building facts go to 
show that the cost of reconditioning this old building 
Is going to bo as great as tho cost o< a iit w one w ithout 
any cotiesponding lulvantages I he Due i tin Mr 
Waldemar Koompffert was appointed in 1928 and 
ho has studied tho older institutions of the same kind 
in Europe particularly tho Deutsches Museum at 
Munich It ih ovidnit that ho has been stnmgly 
influenced by what htc has seen and no radic il tlepar 
ture fiom them apiioars to lie in mow Ho is alive 
to tho necessity of drawing up bofouhand schemeo 
of what ought to he shown and ho is avoiding the 
pitfalls of accepting objects not strictly within the 
sohemo, he is obtaining, too the co oiHiration of iridi 
viduals and firms In fai t the idea of tho mdustnal 
museum at last seems to have gripped the American 
unogmation Wo wish the uistitution much ind 
early success 

In the annual ro}K>it of the Geophysical Laboratory 
of the Carnegie Institiitiun of Washmgton lor 1928 29 
{Year Book No 28 of the Institution) the director 
(Di A L Day) describes two important scientific 
expeditions m which tho laboiatory has participated 
The lirat was for tho study of volcanoes ui the Dutch 
East Indies, where many active volcanoes are found 
within a small area , Dr Zies, who undertook this 
work went provided with spectrographu apparatus 
for the investigation of volcanic flames This part 
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expenence was obtained which it is hoped to utilise 
later ; and gases, incrustations, and lavas were col- 
lected which have provided mteresting matenal fur 
laboratory studies. The other expedition was a 
gravity-measuring cruise in a United States sub- 
marine, using the methods and apparatus of Dr. 
Veniug Meiness, who euwompanied the nxpeditior 
the U.S. Navy and the National Academy of Science 
oo-operated with the (leophysical Laboratory in this 
work. A cruise of 46 days was undertaken in October 
and November 1928, m the (lulf of Mexico and the 
Caribbean Sea. Measurements of gravity were made 
at 46 sea stations, as welt as others in vaiious harbours. 
It was found that isostatic comiiensatioii in the 
Missismpi Delta is practically complete, despite the 
deposition of nearly 12 billion tons of matter there 
each year. Dnt anomalies indicate that the Nanw 
Deep is a recent uncompensated geological feature 
in which there must be large shearing stresses (-Mie 
Naturic, Mar. 23, 1929, p. 473). 

Thb University of Melbourne has recently issued in 
bound form several volumes of “ Collected Papers 
from the Science Laboratonos ”. Vol. 5 consists of 
separata that have appeared during the yecus 1910- 
I from the following departments : 
Anatomy, 9 pafiers: zoology, 19 pajie 

ence, 14 pafiers The papers cover a wide 
range of subjects, an<l m all departments deal with 
matters not only of local mtereat or rather concerning 
local matenal. but also of a more general nature. 
The former grou)) contains anatomical mvestigations 
of Tasmanian abonguials and Melbourne cnminals ; 
a number of descnptions of new Australian inverte- 
brates, jiarasitic and otherwise, and studios on the 
parasites and diseases of Australian cattle. Tlie 
second group include anatomical studies of man and 
oth mmals ; investigations into the develop- 
ment of th ■ ■ 

not limited to Australia. Altogether the pajiers show 
a commendable recognition of the importance of 
research as on essential function of University ac- 
tivity. From the personal |)oint of view we are glaii 
to see the name of Baldwm Hjiencer as ])art author of 
one of the jiapers in the zoological section, os it is 
probably the last paper by one whose recent death 
has deprived the University of an outstanding 
personality. 

Thk Rejiort of the Secretary of the Smith 
Institution for 1929 records a year “ gratifyiiigly and | 
unexpectedly rich in progress ”. One of the most 
im)>ortHiit ventuMi has been the addition to the 
researcli laboiatoiies of a new department, the 
Division of Radiation and Organism, the object of 
which will be to investigate the relationship between 
radiation and the growth end health of plants and 
animals. During the year twenty-nme expeditions, 
fitted for anthr<>i>ologioal. geological, biological, or 
ostrophjeical mvestigatinn, sought knowledge and 
materials in distant jiarts, from Alaska to China, 
Cuba, and Haiti. As matenal has flowed in publica- 
tions have flowed out, including, in addition to the 
usual monographs and articles, four volumes of the 
No. 3169, Vol. 126] 


Series ”. The National Zoological Park has obtained 
a new building for birds, believed to be the beet for 
rid, and provision has been made 
by Congress for a new reptile hout 
designed ; and certamly not least, on extensive oolloo- 
tinn of paintings and art treasures, valueil at several 
a been given by Mr. John Qellatly 
to the Smithsonian for eventual exhibition in the 
National Gallery. 

With reference to our remark (.Tune 14, p. 901) on 

e lack of a serious jiolicy for the encouragement of 
children in the national museums. Dr. tJ. H. Carjicnter 
bends us an account of the school work conducted 
111 the Manchester Museum Five trained teachers 
specially ap|Kiinted by the City J^lueation Authority 
take five classes a day, and each class, jiaying a 
weekly visit, gets a systematic course of lessons, 
with the advantage of illustrative specimens and 
objects freely placed at the teachers' disposal. Such 
an arrangement is excellent; it is the best {lossible 
plan under the (Missive system whore the museum 
allows the fullest use to be made of its treasures. 
Our notion was that, if the system of the Peabody 
Muspuin aero adopted, the national mtiseiuns by 
means of their own staffs — specially appointed for 
nurse, but rcsponsibln to the museum 
authority — aoulcl liecome active agents m spreadmg 
knowledge of their treasures inside and outside the 
museum. We look forwortl to a time when it will 
bo recugnisod that education is as much the duty of 
a museum as is the care of Hjiecimens. 

Kton Coi.iiBi.E has followed excellent (irecedents 
in having formed a Natural History Rocioty, the 
tiireefold (lurpose of which is to observe and collect 
local plants and animals, to make and listen to 
lectures, and to kccji a log-book of all observations. 
Tile firs* Mown 

number of these onginal faimistic observations, 
winch concentrate upon the stock lists of birds and 
Lejndojitera ; but there are many little (iroblems of 
local distribution and numbem, of life-habits, and 
seasonal changes, which the members could tackle 
with advantage to their own (lowem of observation 
and reasoning, and to the advance of scientific know- 
There is evidence in the rojjort of abundance 
of enthusiasm, and we wish the new Roc , long 

In the General Report of the Survey of India 1928- 
e of the most notable achievementa reconled 
IB the completion of the survey of CJiitral on the 1-inch 
and |-inch scales. Tins was one of the most difficult 
(ueoes of work in Uie survey of India. Another 
achievement was the survey of about 800 miles of 
previously unex{>lored country in Bhutan by per- 
mission of the Bhutanese Durbw. A summary of 
topographical surveys shows that about forty-eight 
thousand square miles was surveyed during the year, 
an area rather m exceaa of the average of recent yean. 
So steady is the progress of the work that rather more 
than half the total area of the Indian Empire has now 
been surveyed, mainly on a 1-inch scale, but in places 
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oa a 1 moh or 1 inch wale The report oontams a 
key sheet to all maps of the survey of India 

Tbb North West Temtones Branch of Canada s 
Department of the Interior has uaued a finely lUua 
trated handbook entitled “ The North Weat Tern 
tones, lOSO * This gives besides a geneial account 
of an area which embraces over a third of Canada 
many valuable notes on the foreets other vegetation, 
and wild life Particular attention is paid to the 
Eskimo, who, according to a census made in 1927 
number httle more than 7100 The Dopaitmont of 
the Intenor has also published a revised map of the 
North West lemtoncs on a scale of 60 miles to an 
inch It has no orographioal detail but there are a 
wealth of names and indications of all the police and 
trading posts and the position of the game preserves 
From the Natural Resources InteUigenoe Service of 
the same department comes a finely illustrated volume 
on the province of Now Brunswick with several maps 
and muth statistical information Copies can be ob 
tamed free of charge from the National Developmmit 
Bureau Ottawa 

Authovor the presMit builduigs of the Mellon 
Institute of Industnal Research were completed only 
m 1916, for practically ton years the Institute has had 
a waiting list of companies with problems for m 
vestigation A new building is therefore to be erected 

and work on it will start this year In addition to 
providmg a greatly mcreased number of laboratones, 
the new bmlding will give more commodious quarters 
for the general d^artmenta The present library 
contains 11,000 volumes , the now library is planned 
to accommodate 260,000 volumes Ihe present 
Department of Research m Pure Chemistry will be 
expanded and facilities for pure research m other 
branches of science will be provided Much more 
elaborate chemical engmeenng laboratones are to be 
available, and the fellowships m each specihc field of 
mdustnal research are to be grouped m suites of rooms 
BO that they can best make use of general apparatus 
adapted to thoir needs Certam rooms will be equipped 
for specialised phases of exponmental technique such 
as electrochemistry, spectroscopy, low temperature 
studies, radiations, high pressure experimentation, 
etc Other special features to be mcludcd are a large 
lecture hall, a dinmg hall an industnal fellowship 
museum and an underground garage The new 
laboratory will be seven stones high, with monohthic 
columns along all four sides, wid approximately SOO 
feet by 400 feet The lab^tones are to face on 
mtenor courts, and additional laboratory suites can 
be constructed m the mtenor courts without mter 
fating with the original laboratory umts 

Thi Messel medal of the Society of Chemical In 
dustiy was presented to Lord Brotberton of Wakefield 
during the forty nmth annual meeting of the Society, 
for his services to chemical mdustiy 

Th> Minuter of Agnculture and kuhenes, with the 
approval of the Army Council, has appomted Brigadier 
H St J L Wmterbotham to be Diieotor General of 
tile Ordnance Survey, m auooeaaion to Brigadier E ,M 
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Jack, who retires on July 31 next Brigadier Jack 
was president of Section E (Geography) of the Bntuh 
Association for the South Afnca meeting last yeai 
A FBOOKAHMiE has now been issued of the bouthamp 
ton meeting of the Institute of Metals to bo hold on 
Sept 9 12 The proceedings will be opened on Sept 
9, when the ninth autumn lecture will be gi\en by 
Prof D Hanson on The Use of Non Fomnia Metals 
m the Aeronautical Industry The mommgs of 
Sept 10 and 1 1 will bo devoted to the readmg and dis 
cu<wioti of metallurgical (lapers, several of which are 
being contnbuted by distmgiiished metallurgists from 
abroad Some attractive visits and excursions in 
eluding a tnp to Cherbourg during the foUowmg 
week end have been arranged m connexion with 
the meeting 

A CoRFimsNCJ' on boil Scimoo Problems to be 
opened by the Right Hon W (« A Ormsby Gore will 
be hold at the Kothamsted Pxpenmental Station on 
bept 16 18 under the auspices of the Imperial Bureau 
of boil Science The disc,UBMona will cover soil anal} sis 
surveys field experimentation and sumlur topics The 
( onference will be the occasion of the annual visit of 
Fmpire agni ultural ofiicers 
A ruBTUXB step to encourage co operative market 
mg m Great Bntam is seen m the mcidihcation of the 
terms under which loans to marketmg enterprises are 
issued The Ministry of Agriculture s Advisory Com 
mittee on Co operation and Credit has recommended 
that the mitial period of remission of interest on a 
loan may be extended from two up to five years 
Full particulars are published m Marketmg Leaflet 
No 19 which may be obtamed post free from the 
Secretary Ministry of Agncultuie and 1 whence 10 
Whitehall Place, London S W 1 
A coBBBSPONOEirr has directed our attention to the 
fact that rei ently two tubes of anhydrous aluminium 
ohlonde supplied to a Mhool laboratory exploded on 
openmg It should be kept m mind that those tubes 
frequently contam a considerable pressure of hydrogen 
ohlonde gas and are liable to burst if any attempt is 
made to open them with a file 1 ho tubes are perhaps 

best opened by wrappmg m a thick duster and soften 
mg the dAwn out end with a blowpipe flame When 
the rush of gas ceases the tube may ^ out opon We 
thmk It would be advisable for the dealers to attach 
some such mforroation as a label on the tube but m 
any case those teachers who are not aware of the 
danger would do well to take note of it and should 
never allow pupils to open such tubes 
Av International niummation Congrem will be held 
m Great Bntam m 1931 under the auspices of the 
International Conmusmon on Illumination (which 
succeeded the International Photometno Commission) 
and 18 being organised by the National Blummation 
Committee of Great Bntam and the lUummating 
Engmeenng Society The first week of the Congress, 
Sept 3-13, will consist of a tour starting from London 
and visitmg Glasgow, Edmburgh, Shefiield, and 
Birminc^iani , teohmoal sessions will be held at each 
city 'Die second part of the Congress. Sept 13-19, 
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will be at Cambndge The aubjeots for disouauoa i charge of the m i n i n g department of the Walker 


include factory hghting, street hghting, museum 
lighting, laboratory teohmque, and so on The 
oountnee repreeented by Nationid Committees on the 
International Commission on Illumination include 
most of the European powers, Japan and the Umted 
States, the president (1927-31) 18 Mr C C Paterson 
honorary secretary Dr J W T Walah, and central 
bureau the Nationid Physical Laboratory, Teddington 
The honorary general secretary of the 1931 Congress 
18 Col C H 8 Evans, o/o Illuminating Engmeermg 
Society, 32 Viotona Stieet, London S W 1 
Applications are invited for the following appomt 
mente on or before the datee mentioned — 
Assistant entomologists under the Division of Pco 
nomic Entomology of the Australian C ommonwealth 
Council for Scientiho and Industrial Research for 
research work on buffalo fly and blowfly problems — 
F L McDougall, Australia House Strand W C i 
(July 30) A lecturer and demonstrator in plant 
pathology at the Swanley Horticultural College — ^The 
Principal, Horticultural College bwanley Kent (July 
30) An evening teacher in electrical engmeermg at 
Goldsmiths College — ^The Warden Goldsmiths Col 
logo New Cross 8 E 14 (Aug 2) A lecturer m 


Technical College, HartehiU, Wellmgton, Shropshire 
— ^The Pnncipal, Walker Technical College, Harts 
hill, Wellington, Shropshire (Aug 9) A curator of 
the natural history deputment of the Kelvingrove 
Art Qallenee and Museums, Glasgow— The Town 
Cleric, City Chambers, Glasgow (Aug 15) A cotton 
clssser, a mtton entomologist, and an assistant 
pathologist, each under the Department of Agn 
culture and Stock, Brisbane — ^The Official Secretary, 
Queensland Oovemment Offices, 409 Strand, W C 2 
(Aug 20) A lecturer m chemistry at the Leicester 
College ol Technology — ^The Registrar, Colleges of 
Art and Technology, Leicester (Aug 26) A demon 
strator m ohemistfy m the University of Aberdeen 
— ^The Secretary The University, Aberdeen (Aug 30) 
An expert hydrobiologist for flshenes mvestigations 
m Turkey — ^The Fxpert Adviser of Fisheries — Mr 
P C Weberman — Beyoglu, Sira Servi 4, Istanbul 
Turkey (Sept 16) A George Herdman professor of 
geology m the Umversity of Liverjiool — he Registrar, 
The University Liverpool (Sept 30) 

EnnATDK — In Natubr for July 19, p 109 
Paragraph The Planet batum , Ime 7, for 838,600 
read 838,600,000 


Our AstronomiGU Column 


Recent Solar Activity — Durmg the last few months 
there has been a noticeable abemoe of large sunspots 
and a steady dimmution each month amoe January m 
the average daily number of groups Although the 
solar cycle is progressmg towards muumum, the very 
active period (Nov 1029-Jan 1930) and the present 
one of deohne (Mar -June 1930) would seem to be 
merely one of the many ups and downs shown by 
the vunspot curves of prec^ng cycles when plotted 
from means taken over periods of a month or of a 
solar synodic rotation Unless the present cycle is 
abnormal, the mmimum is to be anticipated about 
1934 During the last fortnmht there have been signs 
of a revival of activity On July 13-14 two Is^^ 
prommences were seen at the sun s east limb, and they 
could be followed as dark absorption markings m 
hydrogen or calcium hght as the sun s rotation broiqflit 
them across the disc The larcw and more massive 
prommmioe, m latitude about 26° N wa^seen with 
the spectrohehoecope at Greenwich on July 18 as a 
strongly defined numing nearly 6 m length, although 
still somewhat foreshortened, and mclmed about 
to the sun s equator 

The Appf oaching Opposition of Bros — Eros will be 
nearest to the earth at the end of Jemuary 1931, when 
Its parallax will be 60 3' Dr H Spencer Jones con 
tributes a paper with useful hmts to observers which 
IS pubhahed m A»tr Naek 6716 

The rapid motion of Eros makes short exposure 
times and rwid plates desirable The relative ^van 
tages of guidmg on Eros or on the stars are disoussed 
It IS tiiought &at a suitable plan may be to follow 
Eros m R A , but allow it to trail m decimation It 
will be brighter than most of the comparison stars, and 
its li£^t should be reduced by a rotatmg sector No 
pbotogranhs should be used m which the conditions 
of eeeing nave not been constant, as ^is may mvolve 
an error m the effective mean tune of mid exposure 

The light of Eros is sometunes subject to nqnd 
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variations , this also may affect the mean tune of 
nud exposure The times of beginning and end of 
exposure must be accurately noted, on account of the 
rapid motion 

One of the useful by products of the campaign will 
be an improved mass of the moon Photographs for 
this purpose should be taken at the times when the 
difference of the R A of Eros and the moon is near 
0», 6^, 12^, 18t These photographs may be taken 
near the meridian, whereas those for parallax m R A 
are taken at large hour angles 

It IS recommended that stars of extreme colour 
(types B and E6 to M)) should not be used as com 
parwm stars Harvard BvUttm No 871 gives the 
spectral types of the primary reference stars that are 
not m the Henry Draper Catalogue 

Meteors connected with Comet 1930 d (Schwasa* 
mann-Wachmann) — ^It was noticed soon after the 
discovery of this comet that its orbit approached that 
of the earth fairly closely A watch for possible 
meteors was kwt at the Kwasan Observatory, 
Kyoto, Japan BvJletm No 172 of the Observatory 
reports that Mr T Miyasawa observed numerous 
meteors on May 21 and the following nights Mr S 
I Bibata has derived the following orbit for the meteors, 
the latest orbit for the comet by Miss Hayford and 
Mr Anderson, is given for comparison 

Meteon Cmwt 19804 

T — 1930 June 14 21981 UT 

a 212° 24 192° 19 4] 

n 60 10 76 462UO8OO 

t 18 60 17 17 9 j 

logo 9 966 0 004934 

Ponod — 6 2668 years 

Mr H E Wood has pomted out that there is a general 
resemblance between the orbit of this comet and that 
of comet Pons Winnecke, suggestmg that the two 
comets may have had a common onj^ 
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Research Items. 


MeUneitan Shell -Menay — In No 1 of vol 1 
of the ArUhropologteal Senea of the Publteattona of 
the Ftetd Mveeum, Chxeago, Mr Albert B Lewie 
deeonbee the Melaneeisn ahell money m the museum 
oolleotions Meny diflerent kmds of ahell monev 
are m use m Melanesia, but each is confmed to a small 
area, outside which it has little or no value Usually 
it takes the form of small disos on varying lengths of 
string, but m some places, such as the central 
Solomons, Isrm shell nngs were manufactured which 
had a high value Tanga arm rings m New Zealand 
would each buy a wife or one or two pigs In the 
OaseJle Peninsula, New Bntam, the dwarra mtrrency 
was strung on rattan which could be broken to any 
length to make change The Duke of York Islands 
was an important centre for the manufacture of the 
broad shell variety of money called pole It was 
put up m short strings tied m bunches Though it 
had a standard value it was not actually usra as 
money, but was traded to New Ireland and New 
Bntam The chief centre of manufacture of ahell 
money was the small islanils around New Ireland, 
and the great number of these islands must be hekl 
to account for the great number of vaneties The 
value depended on colour and workmanship, the most 
valuable being the small red discs The moat elabor 
ate and valuAla vanety of New Ireland money was 
that known as ‘pig money’, which was usm for 
the purchase of pigs for use in ceremonial Its value 
was so great that only very wealthy people could 
acquire it It has long disappecured from use Shell 
disc money, though not so common as m New Ireland, 
was also m gent^ use throughout the Solomons, 
Santa Crur, Bmks Northern New Hebrides, and New 
Caledonia 


Urn-Burials in Alabama — ^Among papers submitted 
to a Conference on Mid Western Aiohieology held m 
St Louis, U S A , m 1929, of which a report is issued 
as Bull No 74 of the National Research -Counoil, 
Washington, was an account of recent discoveries 
made along the Tallapoosa and Alabama Rivers by 
Mr P A Brennan Among them a large number of 
um-bunals were found This custom is said to be 
an indication of Choctaw cultural influence The 
Choctaw are said to have placed their dead on racks 
until the flesh had decayed before burying them 
Articles associated with these burials mdicate that 
they had a much higher cultural level than their 
deacendante Their pottery is of heavy earthwiware, 
shell tempered, glased with charred grease, and some 
times the vesseb are of a capacity of eight gallons 
At Montgomeiy a cache of twelve urns, each covered 
with a bowl, all contamed skeletons — adults, children, 
and babes Several contamed remains of more than 
one mdividual The largest was 26 mchee m dia 
meter and the smallest 8 mchee Yet the latter con 
tamed the complete skeleton of a baby The urns 
were close to the surface and the arrangement may 
have been mtended to represent a constellation A 


urns mranged around a centnd urn A vault like 
placing had been attempted m a hole 25 feet in 
diameter which had been cut m red clay Into this ! 
was poured quartay gravel, periwinkle and mussel , 
shells from the kitchen middens, and then ashes After 
the vessels had been placed m position, they were 
surrounded with layera of sravel, shells and ashes, and 
than covered with clay was then hardened by i 

fire Interments m the earth and apparently con- 
temporary accompanied them Shell objects, though 
not numerous, are mdioations of a high civilisation. 
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while the shell pictures, eqieoially that of a figure 
with its protruding tongue transfixed by a sword, 
suggest contact wiw Mexico 

Bconcmic Standing of Members of the Crow Family 
— Having alrea^ ducussed the food of the rook said 
jackdaw. Dr Walter E Collmoe (Jour Mtn%atry 
Agr , May 1930, p 161) turns to four other members 
of the family, the oamon crow, the hooded crow, 
the magpie, and the jay, all of which have been 
condemned from one pomt of view or another Hia 
ooncluRiona do not support the almost umversal views 
of game preseivers, and they are of great mterest to 
a more important group of economic workers, the 
farmers It was found that 36 per cent of the food 
of these birds was of direct benefit to the farmer and 
fruit grower, smee it consisted of mjunous insects, 
mice and voles, slugs and snails On the other hand, 
18 percent was injurious, but of this, half represented 
the destruction of the egm and young of wood 
pigeon, blackbird gulls and ducks Evid«itly any 
d^ruotion of these crows is prejudicial to the 
interests of the farmmg community Even so far as 
game preserving is concerned. Dr C ollinge finds that 
the injuries are not excessive and th.nks that they 
have been generally over estimated 

Birds of Burn — In 1621-22 L J Toxopeus made a 
collection of the birds of Burn, m the Moluccas, which 
has added considerably to the list of species and to 
our knowledge of the differentiation of races m that 
area Stresemann m 1914 recorded 136 species from 
Bum , now H C biebers brings the number to 167 
(Treubto, vol 7, suppl , May 1930) His work is of 
more than ordmary faumstic mtorent on account of 
its careful descriptions of racial characters, of the 
habits of some of the native birds, and of the detail 
with which the breedmg areas have been worked out 

Coleoptera of Italy — In Memorxe della Pont Aeoa 
demxa aelle Scienee Nvovt Lxnce\, ser 11, vol 13, 
1929, there is to be found an important oontnbution 
entitled “I coleotten d’ Italia ’, by Paolo Luigioni, 
S O , which wdl mterest coleoptonsts and students 
of insect distribution This extensive compilation 
amounts to 1136 pages and consists of a catalogue of 
the beetles of Italy together with the literature dealing 
with them The area embraced m this work mcludes 
contmental Italy, and also Corsica, Sardinia, Sicily, 
and the Maltese Islands Altogether 1169 gmera and 
9979 species of Coleoptera are enumerated as occurring 
m the area under lonsideration In an appendix a 
number of additional s^ies are listed provisionally 
owing to their identity bemg doubtful As might be 
expected, the families most numerous m species are 
the Curouhomde, StaphylmiddB, and Carabids, with 
1610, 1695, and 1069 species respectively As com 
pared with the paucity of the Biitiah fauna, it is m 
teresting to note that the BuprestidsB oompnse 188 
Bj^ies, the Cerambycide 267 species, and the Meloidn 
67 species The enterprise which prompted the com 
Dilation and actual publication of this bulky work 
deserves special commendation, and it ur likely to 
remam the standard reference catalogue mi its subject 
for many years to come 

Bgg-kiUing Inseetiads Washes — ^During the wmter, 
when vegetation upon the fruit tree is dormant, it is 
possible to use insecticide washes of considerable 
strength with the view of controlling insect pests then 
present on the bark m the form of eggs During 
recent years there have been mdioations that the 
researches into the preparation of a successful egg- 
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killing wash, oamed on at the ekpenment station at 
Long Aahton under the auepioea of the Mmutry of 
Agriculture, had met with oonmderable euooeas In 
a paper in the Journal ot Pomology, vol 8, pp 120 
162, ie30,Meear8 Staniland,F Tutm, and C L 
Wilson give an account of the progrese of these 
mvestigations and show v»y clearly that the ovicidal 
powers of the successful tar distillate washes are due 
to the asiihyxiating action of a unifoim, oily film 
deposited over the egm by the spraying operations 
Dueot toxic action of^e active chemical constituents 
IS relatively ununmrtant , expenmentally, the wgs 
can bo lull^ equaUy well by heavy medicmal paraffin 
Paraffin wax and neutral tar products boiling above 
860” C were lees successful ovicides, because, on 
drymg, they did not yield a uniform film, but an 
irregulai granular deposit The control of capsid bug 
and the winter moth by the new high neutral tar 
distillate washes, when a suitable emulsifier is used, 
seems to be exoeedmgly efficient on apple trees On 
black ourranta capsid bugs are less easily controlled 
The authors pomt out this may be because the eg^ 
protruded further into the air, out of the bark, and is 
therefore lees readily covered by the drymg film of oil 
Hie destruction of Aphto and Psylla eg^ by these 
washes, on the other hand, is not brought aMut by 
their asphyxiation, but by the directly toxic action 
on the of certain chemical constituents m the 
washes Ihis paper, of great piactical importance, 
IB also of very considerable scientific mterest, the 
practical renults of field spraying trials being oon 
trolled by numerous laboratory experiments with the 
various constituents of the insecticide washes upon 
different types of uiaect eggs 


GratMs of Central America — In his monwraph of 
the grasses of Central America, Prof A 8 I^tohcook 
(Cont U 8 Nat Herb , bmithsoman Institution, vol 
24, part 9, 1980) bnngs together for the first time 
much scattered information relating to the grasses of 
the whole area between Colombia and Mexico Native 
and mtroduced species are both inclwled, and the 
paper gives descriptions of 116 genera and 460 
speetes, mcludmg one new species, Jehnanthwt 
ttandley* Hitcho trom Honduras The best r^ire 
sented gmiera are Paapdlum and Pontcum, each with 
more than 60 species The grass flora falls mto three 
tvM In the trraical ram forests bordering tho 
Atlantio coast the flora is similar to that of the other 
tropical American coastal lowlands bordering the 
Atlantic The coastal region on the Pacific side is 
much drier and xiossesses a well marked dry season, 
as a result of which there are extensive savannas 
extending from Panama to Mexico The flora of 
elevated mtenor is hig^ temperate rather tlum alpme, 
and the grass flora represents a southern extmsion of 
that of the Mexican gateau 


Hybrid Poplars for Pulp Production — Throughout 
the world research work is now being undertaken, 
havmg for its object the moreose m the production 
of paper, < hiefly f^p, for the news sheets and cheaper 
forms of publioationB During tiie post few years 
Dr Ralph H McKee and others have been oarrymg 
on research with the object of attempting to find 
means by which the steadily diminishing supphee 
of wood m the United States of Amenoa might be 
supplemented Amongst other experiments enter 
tamed, attempts were mode with hybrid poplars, 
the object aimed at bong to obtam on mcreased 
rapidity of growth Several hundred acres of waste 
land m the eastern ports of the Umted States have 
been planted with hybrid poplar trees (the species 
are not menboned), which it is said will yield a crop 
of pulp wood for the paper mdustry comparable m 
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value to the financial return from floxstraw and 
cotton Dr McKee recently described this work 
before the Franklm Institute, a notice of which is 
mven m Daily 8e%me» Newa Bulletvn, No 469 C 
Washington, 1930) The new hybiids will produoe, 
it IS said, from 10 to 14 times as much wood per year 
as wild poplars growing under similar oonditionB 
It was pomted out that m 60 vears natural reforesta 
tion yields about six cords of useful wood per acre, 
or 126 pounds of cellulose a year from ei^ acre 
The yield per acre year for cotton is 160 pounds of 
oellufoee, for flaxstraw 100 pounds, and cornstalks 
nearly 600 pounds “ Well managed reforestation 
plantations of pulp wood usmg wild species produce 
about 2000 pounds of cellulose per acre year, ’ said 
Dr McKee ‘ From the new hybrid poplar plonta 
tious we have every reason to expect 80 cords of 
pulp wood per acre m 12 years , that is, an average 
of about 16,000 pounds of merchantable wood per 
acre year, eqmvalent to 8000 pounds of cellulose ” 
The development of this mterestmg expeiunent will 
merit the most careful watchmg 

Carboniferous Fossils from Nova Scotia — A coUec 
tion of Carbomferous fossils from tho MiB^iasippian 
beds at Windsor, Nova Scotia, formed by the late 
Miss Eleanor Long m 1914, has been worked over by 
W A Bell {Proe Aead Nat Set Phtlad , vol 81) 
The author, who has already prepared a paper on the 
district for the Geological Survey of Canada {Memotr 
ISS), gives a summary of the general geology of the 
WmtlMr aiea, aeoompamed by a map, and enumerates 
the forty six species of foseils m Miss Long’s oollec 
tion with special notes and figures of three The 
Wuidsor fauna as a whole exhibits close afiimty to the 
Visdm of western Europe, more especially the Semtnula 
zone of England, and differs from the faunas of like 
age in the Muwissippian basin of Amenta, as early 
noted by Dawson and others 

Earth PrsMure Experiments — In connexion with 
the construction of a big retammg woU, BOO ft long 
and 160 ft high at imd length, for a power scheme m 
New England, a series of urge scale experiments on 
earth pressure have been oamed out in a laboratory 
especially erected for the tests, and an account of the 
investigation is given in Engxneonng for May 80 mid 
June 18 The laboratory was erected on a site 
provided by the Maesaohusetts Institute of Tech 
nology, and the tests were made by Dr C Terzaghi, 
now professor m tho Technical High School Vienna 
The testing msohme employed consisted of a ferro 
concrete bm 14 feet square, one side of which had a 
movable stiffened slab, the thrust against which could 
be measured by weig^mg maohmes Boulder clay 
and till — the latter a geolc^ieal term apphed to a 
deposit of clay, sand, and gravel— were used in tho 
experiments, the resets of which are given m the 
articles Expenments were also made on the mtemol 
frictions of sands and clays under different pressures, 
when it was found that, with identical matenala and 
low pressures, the coefficient of fnction was far greater 
with densely packed than with loose mat»ials, but as 
the pressures mo rca n e d the margm between the two 
values tended to disappear 

Structure of tbs Electron — In a sanos of papers pub- 
lished smoe 1929 m the Proeeedtnga of Ms Phyoteo- 
Mttthomaiteal Soetetg of Japem, Mr U lOdanuma en- 
deavoun to develop a new theory of the stmotare of 
the eleotnm which shall oombme the theory of rela- 
tivity with wave meohamos He starts by leplooing 
the ordinary relotivify eleotromagnetio energv tensor 
by another sneigy-tenaor uduoh mvolves vekieity oom- 
ponents as weO as dectromagnetio terms, and is an- 
idogoos to the usual energy-tensor of a perfect flmd 
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Yrom thu amumption are derived the fundamental 
field equatioiM, admit of a remarkable eolatim, 
with one factor enoh as appears m Emstdn’s cosmo- 
loaoal theory, and a second factor which is penodio 
Thus with eve^ electron there is associated a wave of 
a definite frequency Moreover, the solution leads 
directly to the fundamental equation of wave me 
chanics, connecting the mass of the electron with the 
frequency of the associated wave Itmightbetho^ht 
that Mr Kakmuma’s work is a develoiiment of Ein 
stem's umtary field theory, but this is not so It is 
more on the Imee of the theory of gauges due to Weyl, 
of which little has been heara for several years, but 
it usee Riemannian geometry, which both Weyl and 
Emst«n have now discarded 

X-Ray Crystal Analysis — ^In the Engituer for July 
4, Mr V E Pullin, director of radiological resecuren 
at Woolwich, m a well illustrated article on X ray 
c^tal analysis m engmeenng gives a broad oiithne 
of the object, the methods, and the results of the 
apphoation of the X ray spectrometer to various 
metals and alloys used m engmeenng Starting with 
a brief note on the discovenes of Von Laue and other 
mvestiMtors, ho says that the important facts which 
lender X ray crystal analysis of use to enmneCrs are 
first, that metals are crystalUne, and second, that the 
workmg of metals either by tools or by heat always 
tends to alter or modify the ciystal structure This 
being so, it is the function of X rays to show the 
manner m which mdividual atoms are normally 
arranged and how thoy are modified by met hamou 
or heat treatment or by alloymg with other metals 
After a short explanation of the types of crystals of im 
porUmoe to an^eers, (1) face centred cubic orystab, 
(2) body centi^ cubic crystals, and (3) hexagonal 
crystals. Mi Pullm goes on to desenbe the apparatus 
and the teohmque, and then gives a aeries of examples 
of the information that can be obtained He gives 
some forty or more oharaotenstio diagrams which aro 
published m a special supplement 

Comprstsibilitiaa of Gases — The April number of 
the Journal of th« Amertcan Chemical bondy contams 
three papers dealmg with the < ompressibility of 
hydrogen and nitrogoi and of a 3 1 mixture of these 
gases at temperatures of 70°, -60°, -26°, and 
+ 20°, and at pressures up to 1000 atm , of carbon 
monoxide at temperatures from - 70° to 1 200°, and 
at pressures to 1000 atm , and on a ohwactenstio 
equation with relation to nitrogen In the case of 
nitrogen, a ounous phenomenon appeared at about 
380 atm , when the deviation from ^e ideal gas was 
nearly constant through the tenqierature range 
-70* to +100° Carbon monoxide was found to 
undergo decomposition under prsasure at atme^heno 
temperature when stored m iron vessels Carbon 
and carbon dioxide are formed, and at 100 atm the 
gas oontamed more than 1 per cent of carbon dioxide 
after three weeks Formation of iron carbonyl also 
ooeurred The oorapresaibihty curves of carbon 
monoxide are suxular to those of nitrogen carbon 
monoxide is slightly more oompreasible than nitro^ 
m Uielow pressure range and slightly lees compressible 
m the high pressure range, the difference becoming 
smaller with moreasing temperature The results 
an to be expected from the fact that carbon monoxide 
has a shghtly higher ontioal temperature ( - 139 0°) 
iJian nitrogen ( -^47 1°) Carbon monoxide exhibits 
Uie same peculiar behaviour as mtrogen, but over an 
even wider range of temperature, namely, from 
-70° to +200^ 376 atm 

Chemistry of Coal — A paper on the bencenoid con 
stitutaon of ooal (Part 6 of a senes oa the chemistry of 
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this substance) has been contributed to Uie June 
number of the Proceedtnga of the Royal Soet^ by Prof 
Bono, Dr L Horton, andMr S G Ward Tfieelabor 
ate senes of experiments performed, mamly on the 
oxidation by permanganate of the residues from the 
' benzene pressure extraction ’ of vanous coals, have 
lead to results of much importance All the ooal 
residues exammed gave much the same weight yields 
of crystalline orgamo acids, chiefly benzene carboxyho 
acidi^ the proportion of which did not vary materially 
from one ooal to another, uid smaller amounts of 
oxaho and acetic acids, mdioating tliat ‘ a consider 
able part of the organic d^bns ongmally dejiositod m 
the incipient coalfields either had or soon acquired a 
cyoho, and probably beiuenoid. struoturo which has 
been preserved durmg the subsMuent matunng pro 
cess * Evidmce has also been obtamod that m the 
oxidation of the ooal substance by alkalme perman 
ganate, complex oolloidal * humio acids ’ are formed 
mtermediately, the crystallme benzenoid acids, and 
probably also oxaho and acetic acids, aruung simul 
taneouBly from their furtlier oxidation Those results, 
and others obtamed m oarhor work, revealmg as 
they do that m great part the coal substanoo— no 
matter what its geologi^ ago or ohemiced maturity, 
or whether or not it is extractable by boihng benzene 
under pressure — ^has an essentially * bencenoid ’ struo 
tore, suggest the possibility of its having arisen through 
( ondensations of phenolic and ammo with aldehydic 
bodies, much as hakehte ' is synthosisod nowadays 
from phenols and formaldehyde The expenmenUd 
exploration of the many questions opened up by this 
investigation — ^whioh have been necessarily referred 
to only m certam sahent pomts m the present note — 
is being oontmued, but it is evident that tho researches 
already performed have led to a considerable advance 
in knowledge of the propertiee of coal 

Radio Commumcation with Aeroplanes — Mr 
Hoover, the radio engineer of the Western Air Ex 
press, road a paper on radio communication with 
aeroplanes to the Society of Automotive Engineers m 
the Umted States on Feb 20 Ihe dilhoultiee to be 
overcome are mainly due to tho radio waves emitted 
by tho engine every time a spark o< curs m any of the 
sparkmg plugs — the ignition wires, magneto, and low 
tension wires forming an antenna system Ihe 
highly sensitive receivers on the aeroplanes have to 
pick up feeble signals from stations more than a him 
died rrules away It will be seen theiefore, how 
difiioult it IS to shield from the receiver the waves 
coming from strong spuk transmitters only ten feet 
away The only possible solution is to jmt a contmu 
om metallic shield round all the radiating apparatus 
Tho Airways Division of the U S Department of 
Commeroo has initiated the building of earth stations 
for aeronautical use About forty stations have 
already been installed Iliey are spaood along the 
airways at distanoos apart of about 200 imles They 
cover tho whole country from New York to fian 
kranoiBoo and from Seattle to Key West Tho 
stations use the voice anil have a earner output of 
two kilowatts On a conservative estimate this 
would give a day range of about 160 miles and a 
night range of double as much The 1927 mternational 
convention set aside a band of wave lengths between 
800 metres and 1200 metres exclusively for aero 
nautical purposes, and the Government stations woric 
between these limits A new branch of the US 
Weather Bureau has been inaugurated to make hourly 
ooUeotiona and foreoasts of the weather The reports 
are colleoted and broadcast over the airways every 
hour and it is hoped shortly to broadcast them every 
I half-hour 
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The Third Impeiiai Entomological Conference. 


Third Imperial Entomohmoid Conference was | 
-L held m London, under the auspioes of the 
Imperial Institute of EntomolmQr, on Jime 15-27 
Through the courtesy of the ofltoers and council of 
the Entomological Society of London the meetinm of 
the Ccmference were held at the headquarters ot the 
Sometor at 41 Queen s Gate About forty delemtes, 
representmg twenty four different States of the 
British Empire, attended in an official capiacity 
Lord Buxton, the chairman of the managing com 
mittee of the Imperial Institute of Entomology, 
was unfortunately unable to be present owing to 
illness, and was represented at the openmg meeting 
by Sir Sidney Harmer The morning of the first day 
of the Conference was devoted to the reception of 
delegates and the appointment of sub committees 
to (^1 with business matters At this meeting it 
was announced that the Managing Committee had 
decided to alter the name of the Imperial Bureau of 
Entomology to the Imperial Institute of Entomology 
in view of the growth and expansion of its work smoo 
it was first founded In the afternoon the delegates 
were shown a very remarkable film brought from 
Canada by Mr A Oibson, Dommion Entomologist, 
representmg the mass production of the parasites 
of the Eurotieau oom borer, as carried on in the 
laboratory of the Domimon Entomological Depart 
ment at Chatham, Ontario In this him the vanotis 
phases of the mass production woik and the be 
naviour of the principal parasites of the pest studied 
were shown with extraordinary oleamess and accuracy 
The him was exhibited at the Imperial Institute 
through the courtesy of the Director, Lieut Gen Sir 
W T Furse, and was again shown by request on 
hnday, June 20 The exhibition of the film was 
followed by a ret eption of the delegates at the Natural 
History Museum 

The meetings of June 18, imder the ohairmanship of 
Mr F A Stockdale, were devoted to discussions on 
the organisation of entomological departments, ojiened 
by Mr H H King, of the budaii, and on entomo 
logical work amoM backward races opened by Mr 
A H Ritchie, of Tanganyika In the evenmg there 
was a meeting of the Entomological Society of London, 
which was leugely attended by the delegates 

On Thursday, June 19, the delegates visited the 
Parasite Laboratory at Famham Royal, where they 
were entertamed by the Impenal Institute of Entomo 
logy to luncheon and tea, and shown m detail the 
various methods m use m ttie work of the labora 

e mommg meeting of June 20, held under the 
ohairma^ip of Dr T Drummond Sbiels, M P , was 
devoted to me extremely important subject of tsetse 
control The discussion on this subject was opened 
by Mr C B M Swynnerton, whose excellent work 
m areas infested by the tsetse m Tanganyika Territory 
IB, of course, well known Mr Swynnerton gave a 
detailed and most intereetmg account of the work 
which IS now being earned on m Tanganyika, where 
the practice of grass bummg, earned out under skilled 
direction and combmed with the breaking up of the 
infested zones mto areas of a size convenient for 
burning, has given excellent results A very im 
portant phase of this work has consisted in the pro 
auction of live fences or hedges desimed to prevent 
tile passage of game, and pi^uced by the planting 
of cuttings or hvo polos of certam species of indigenous 
trees wmoh are used by the natives to fence their 
villages Another important development m this 
work IS the use of movmg baits smeared with tangle 
foot for the capture of individual flies, and the mtro- 
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duction of the aeroplane for scouting woric The im 
portonoe of aeropkme surveys m entomologioid work 
IS now widely recognised, and it is to be hoped that 
every facdity for their use will bo granted by the 
authonties, in order that this woric may be carriMl on 
in the infested areas m a thorough and satisfactory 
manner Mr Swynnerton’s paper was followed by a 
very interesting discussion on various phases of the 
tsetse problem, mcluding the important matter of 
game preservation The afternoon meetmg, imder the 
chairmanshm of Mr A Gibson, Dommion Entomo 
logist for Canada, was devoted to the control of 
insects by cultural methods, and was opened by Mi 
B A Stockdale It gave rise to a number of very 
important comments in regard to the value of cultural 
methods, particularly against sucking insects, in 
various pa^ of the world 

Saturday, June 21, was devoted to a visit to the 
University of Cambridge, where the delegates were 
entertain^ by Prof J Stanley Gardmer, and shown 
the work conducted by the Department of Entomology 
and the important mvestigations m progress on virus 
diseases of plants The delegatee were entertamed 
to tea at Messrs Chivers frmt farm 

The morning of Monday, .Tune 2S, was devoted to 
the meetings of comnuttees and the afternoon meeting 
to the important suby^ of locusts, under the chair 
manship of Major E E Austen The discussion was 
opened hy Mr B P Uvarov, of the Impenal Institute 
of Entomology, one of the foremost living authonties 
on this subject Unanimous agreement was expressed 
by all the speakers as to the necessity for further 
mvestigations on the piermanent breeamg gpyiunik 
of the migratory locusts and the underlying causes of 
the phenomenon of migration 
On the following day the meetings, which were held 
tmdsr the chairmanship of Sir Sidney Harmer owmg 
to the unavoidable ahwnce of Dr R btewart Mao 
Dougall, were devoted to the subject of biological 
control, which is now of especial interest owing to the 
fact that smee the previous Conference the Impenal 
Institute of Entomology has founded, with the aid of 
a grant from the Empire Marketing Board, its labora 
tory at Famham Royal as an Impenal centre for wo^ 
on biological (wntrol of insect and plant pests In the 
morning meeting the biological control of insects was 
considered It was opened by Mr A Gibson, who 
gave an mtwestmg imd detail^ aocoimt of the work 
m progress on these lines m the Domimon of Canada 
In the discussion that followed, many points of m- 
terest were brought up ooncemmg the practice of 
biological control of insect pests m vanous parts of 
the world, and general satisraction woe expressed by 
all the delegates in regard to the mitiative whii^ Sm 
Guy Marshall, director of the Impenal Institute of 
Entomology, had taken m the creation of a special 
institution for work of this type withm the Empire 
The afternoon meetmg was devoted to the control of 
weeds by insects Dr Miller, of the Cawthron Institute 
of New Zealand, who opened the discussion, gave an 
account of the work which is bemg earned on m New 
Zealand m collaboration with the Impenal Institute 
of Entomology at Famham Royal on the biologioal 
control of some of the most important weeds of New 
Zealand, mcluding particularly blackberry, gorse, 
ragwort, and bracken He was followed by Dr A 
Nicholson, deputy chief of the Entomological Division 
of the Commonwealth Council for Mientiflc and 
Industrial Research of Australia, who desenbed to 
the delegates the extraordinanly successful and 
mterestmg expenmmts corned on by tiie Common- 
wealth Prickly Pear Board against the vanous speoiea 
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of pnoldy pear m Auatralia He showed that the 
iniw aucoeHea obtained u thia work have now been 
very greatly extended, and that large aieaa formerly 
rendhnm uninhabitable and uaeleaa for agnoulturu 
pnrpoaea by the mvaaion of the pnckly pear have now 
been freed completely from Uus peat and are being 
brouc^t under cultivation 

nie morning of June 8S was devoted to meetings of 
oommitteee, and the afternoon to a disouanon, opened 
by Dr W J Hall, of orchard pests m various parts 


of the world In the evening an ofiioial dinnei was 
given to the ddegatea by Hia Majesty’s Government 
at Lancaster House, St James’s, under the chairman- 
ship of Lord Passfleld, Secretary of State for the 

’The final meeting of the Conference was held on 
June 86, and was followed on Friday, June 87, by a 
visit to the Rothwnsted Experiment Station and 
Pathological Laboratory of the Mmistry of Agn 
culture at Harpenden W R Thompson 


Cellulose and Sodium Hydroxide. 


tpHE British Cotton Industry Research Association 
-L has recently issued two mMnoirs (repnnted in the 
Jownal of <Ae TextiU IntHtute, vol 80, T 373, 1080 , 
and rol 81. T 386, 1030) m which S M Neale de 
scribes some work on the physical chemistry of 
cellulose Regarding cellulose as a linked senea of 
glucose residues with -OH and -O -groups as 
reactmg points, it is shown that the behaviour m 
alkalme solutions can be explamed by treat mg the 
- OH groups as sources of potential acidity, with their 
capacity for hberating hydnon governed by the law of 
mass action, so that an average dissociation constant 
can be assumed for the pruuaiy acid ionisation of 
cellulose in any state of complexity In developing 
this idea it is necessary to employ the Donnan equation 
of membrane equilibrium to allow for the fact that the 
assumed celluloae ion is coherent and unable to diffuse 
By assuming an approximate value of 2 x 10 *♦ for the 
dissociation constant it is possible to calculate approxi 
mately the osmotic swellmg pressure of oellulose in 
solutions of caustic soda of any concentration The 
calculated osmotic pressure curve is strikingly similar 
to the curve obtamed by plotting the imbibition of 
water bv regenerated ceUulose (cellophane sheet) 
against the concentration of alkali m which it is placed, 
vmile the amounts of alkali taken up are shown to be 
consistent with the stoichiometno conversion of 
cellulose mto the mono sodium salt at high alkah 
concentrations, when allowauioe is made for the alkali 
imbibed in aocordsmoe with the Donnan equation 
'The peculiar effect of temperature on the swellmg 
curve of cellulose m sodium hydroxide solution is 


a consequence of the theory and arises essentially 
from the increasing hj^rolysis of the cellulose sidt at 
high temperatures ^e amount of heat developed 
in the reaction between celluloae and sodium hydroxide 
has been determmed and is found to rise contmuously 
with the concentration of the alkah The heat effects 
at all concentrations arc m fair agreement with values 
oaloulated on the assumption that the heat of lonisa 
tion of cellulose is comparable with that of the mono 
saochandes Allowance is made m these calculations 
for the very large additional heat effects arming from 
the higher energy content of alkali m concentrated os 
comjiaied with dilute solution, and from the dilution of 
the bulk alkah by the water molecules set free and those 
formed as a result of the postulated chemical reaction 
When cellulose in equihbnum with any given 
solution is immersed m a solution of widely uifferont 
concentration, stnkmg transient volume changes are 
observed These are explamed m terms of the osmotic 
theory which is put forward, and arise from the fact 
that the water diffuses more rapidly than the alkali 
The data preseaited m the second paper describe the 
behaviour of regenerated cellulose m solutions of 
sodium hydroxide more dilute than half normal, and 
it IS shown that in this region the absorption of alkah 
and the swelling of the gel are quantitatively explamed 
by assignmg to the ionisation constant of cellulose the 
value 1 84 X 10 >« at 25° C 

The consulerstions of these papers are largely appho 
able to the behaviour of cotton hairs in caustic ^Wi, 
and go far towards making clear the chenuoal and 
physiial mechanism of the procesH of mercerisation 


Geology 

TN the little pamphlet referred to below ‘ Dr Adams 
bnngs together the work of former investigators 
m Ceylon, savouring his account with important con 
elusions denved from observations of his own The 
geological structure of the island is outlmed for the 
first time, analyses of rooks are given and, above all, 
there is an admirable geological map, the first of the 
whole island to be produced A list comprising seventy 
references is provided 

The historical side is touched on briefly m an 
‘ Introduction ”, wherem it is stated that man had 
not reached the Paheohthic stam, when probably * by 
means of a then existing land bridge ” he arrived on 
the island Ibe successive mvasions from Neolithic 
time to the occupation by the British in 1796 are 
Bummansed m a few parampbs After a 
earlier pubhcations, I« Adaw deals with the topo 
graphy and bnngs out clearly the three peneplam 
tions to which the land has been subjected, illustrating 
hia explanation with four admirable plates, two being 
reproductions of sheets of official maps 
IbivestiMtors m Cwlon are fortunate m having such 
a sound basis for their work as this topographical 
survey produces To these three peneplams, oleariy 
visible, must be added a fourth, the submarine plateau 
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of Ceylon 

The Biibaenal Hurfaces of erosion, 
aiy conditions m a periodically n 

* , are resjiectively 100 feet (t 

md 6000 feet above sea Ic . 

than local mtereet Whether they a 

to manne nosion is left an open question— the author 
mclmes to subaenal denudation — one notes m passing 
that Wayland assigns the first and second to the 
former cause Dr Adams suggests that the Deccan 
Plateau is perhaps a oontmuation of the second, poe 
sibly the uplands of the Nilgins represents the thud 
planation, making the commit that so well defined 
a senes of erosion surfaces may yet be recognised in 
other fra^ents of ' disrupted Oondwana Land He 
suggests Madagascar m tlus connexion The present 
wnter would add the Northern Frontier Provmce of 
Kenya , the tjrpe of country, a wide stretching plain 
with suddenly nsmg ‘ buttes ’ or residual hills, is essen- 
tially the same as that shown by Dr Adams m Plate II 
As it must be, tlie topomphy is mfluenced by the 
strike of the foliation of ^ ciyetalhne rocks, but m 
Ceylon (”an admirable relief map of the idaad ” exists 
m Colombo) the strike ndgea swing m suooessive loops 
resembling, as Dr Adams nas it, ‘ a senes of garland 
pendent from the nordierly extrmmty of the Isltuid ” ; 



152 


NATURE 


[July 26, 1980 


they follow apfHOximfttely the outline of the ooaet 
'Hie udand, in feet, la a portion of a much eroded 
synoline, the axu m general trending north and aouth 
a abort distance eaat of Kandy and Nuwara Eli^ 
Altogether, this is a stunulating portion of the book 

For the Pleiatooene, the Miooene at the extreme 
north of the island and the very small area of non 
manne Jurassic beds at Tabbowa, the author rehes 
pnnmpally on data oolleoted by Wayland , for the 
Arohaim, which constitutes so very lai^ a proportion 
of the whole, CoomAraswamy is a noteworthy con 
tnbutor Acknowledgment for information received, 
especially concerning the gem deposits, is made to 
Mr J 8 Coates, the ranoipal Minmal Surveyor The 
orystalbne rocks present many mtereeting features, 
and the resemblances they bear to those of other lands 
attract Dr Adams’s attention He pomts out the 
essential identity of the dominant quartsose biotite 
gneisses with ‘ hundreds of occurrences m the Laur 
entian of Canada and the ‘ striking resmnblanoe ’’ of 
the bmeetones to thoae of the Qrenville Senes of the 
Canaan Shield Doubtless the island is the south 
ward extension of the Bengal gneiss with vdiioh, m 
Ceylon as m India, khondmites are associated Of 
these analysee are given Nme analyses of ohamook 
itea and four of albed rocks, together with a table of 
norms, increase our knowledge of that interesting 
senes Much petrographioal detail is provided, but a 
few pbotomicrograpna would have added to the value 
of the work 

The geological map, with an east and west section 
through the i-dand, wows the limestones, quarteitee, 
and imondabtea differentiated from the huge expcmae 
of biotite gneiss, the distribution of the chamockitea 
m the southern part of the island and in addition the 
Oalle Senes of CoomAraswAmy, a group distinguished 
by the occurrence of acapolite and wouiastonite The 
strike of the foliation is made clear by brokmi lines 
Doubtless, as Dr Adams comments, there is yet room 
for additional study m Ceylon, but i(i this work we 
have the most valuable contribution to tbe geology 
and physiography of the island produced for many 
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UniTersity and Educational Intelligence. 

BntifiKOBAii — At the recent degree congregation 
the degree of D So was conferred on Mr Edward 
Tyler for pubhshed work on Iiqiud jets, vortices behmd 
aerofoil sections and rotating oybnders, eddy flow 
from annular nozrles, and other aerodynamic investi 
gat ions 

Dr H B Keene is resigning his as lecturer m 
physics on being appomt^ head of the PhysioB De 
partment of the Birmingham Municipal Technical 
Cxillege 

The fiftieth anniversary of the opening of Mason 
College and the thirtieth anmversary of the granting 
of the charter to the University of Birmingham are to 
be celebrated m October, the programme including a 
special degree congregation at which honorary degrees 
will be conferred on, among others Sir William 
Hardy, Prof R Robinson, Dr F E Smith, and Sir 
Thomas Lewis 


Edixbvbob — ^At a meetmg on July 14, the UniYW' 
Bity Court accepted the resignation of Mr J G 
Semple, lecturer m mathematics, on his appomtment 
to the chair of mathematics at Queen s Umversity, 
Belfast Mr Alexander Oppenhwm was appomtw 
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lecturer m mathematics m place of Mr Semple The 
resignaUon of Mr L A Harvey, lecturer m aooloni, 
was mtimated on his appomtment as head of ^ 
department of soology m the Umvernty College of 
the South West at Exeter 

London — The following appomtments have been 
made Dr Samson Wnjdit, lecturer m physiology at 
King B College, to be University professor of physio 
logy (Middlesex Hospital Meduw School) , Dr Alex 
a^er Robertson, University reader in chemistry at 
East London College, to be University reader m 
biochemistry (London School of Hygiene and Tropical 
Modicme) 

Mr J Q Thomson (medical protoBoolouy) has been 
mven the title of professor m respect of the post held 
by him at the London School of Hygiene and Tropiocd 
Medicuio 

Dr G S Wilson (bacteriology as applied to hygiwe) 
has been given the title of professor m reweet of tbe 
post held by him at the London School of Itygiene and 
Tropical Medicmo 

Ine title of emeritus professor of physics m the 
Umversity has been conferred on Prof C H Leee on 
his retirement from East London College 

OxroRD — Apphcations are invited from members 
of Magdalen CoIIcm for the Fdward Chapman research 
prize, value £20, for a pubbshod piece of onmnal re 
search in one of the folfowing departmmts of natural 
science physios or chemistry, moluding the sciences 
of astronomy, meteorology, and mineralogy or 
geology, or the biological sciencoa of zoolow and 
botany, whether treatod from tbe morphologioal, 
palaiontolugioal, physiological, or pathological pomt 
of view Competing essays ^ould be sent by, at 
latest, Oct 11 next, to Prof H L Bowman, 
Magdalen College 


iHK Ramsay Memorial Fellowships Trustees have 
made tbe followmg awards of new feUowships for the 
session 1930-31 Mr W R Angus, a fellowship of 
£300 tenable for two yean, at Umversity College, 
London , Dr K Knshnamurti, a fellowship of £8<M), 
tenable for one year, at University College, London , 
Dr Tames Bell, a Glasgow fellowship of £300, tenable 
for two years, at Umversity College, London , Dr A 
Qirardet, a bwiis fellowship of £300, tenable for one 
year, at the Umversity of Edinburgh The Trustees 
nave renewed the following fellowships Dr H 
Erdtman (Swedish fellow). University (Allege, 
London, Dr A Klinkenbeig (Netherland Fellow), 
University of Carabndge , Prof Y Nagai (Japanese 
fellow), Umversity College, London , Dr Lloyd M 
Pidgeon (Canadian Fellow), Umversity of Oxfoi^ 
Nottcb is given by the President and Council of the 
Royal Society of fortboonung awards of Moseley, 
Mackinnon, and Lawrence research studentships 
The first named will be for ' the furtheranoe of ex 
perunental researoh m pathology, physics, and chem 
istry, or other branches of science, but not in pure 
mathematics, astronomy, or any branch of science 
which aims merely at desenbu^, oataloguuig, or 
systematismg ”, and the value £860 per year , the 
second will oe for the purpose of furthering (i) 
natural and pltysical science, moluding geology and 
astronomy, and (u) original researoh and mveetim 
(ion in patholo^ ' , ana the value £860 per year , Sie 
thud wUl be oithe value of not more than £2<>0 for 
one year, for lesecueh m some subieot related to the 
cause and cure of disease m man and animals Forms 
of appboation, returnable not later than Oot 11, 
may M obtained from the Assistant Seorefa^ of Qie 
Royal Society, Burlington House, Londem, W 1 
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Historic Natural Events 

Julj aS, 1683 DettructiT# Iicbian Earthquake — 
Caaamiooiola, the chief town m the island of laohia 
(Italy), was destroyed by an earthquake and about 
1800 out of 8063 inhabitants were killed The area of 
complete deetruotion, however, contained tmly 3 
square miles, and the whole disturbed area between 
300 and 400 square miles, that is less than the area of 
a slight British earthquake This implies a very 
shallow focus the d^th of which was estimated from 
the directions of flssuies to be one third of a mile r^e 
epicentral area lay on the northern slope of Epomeo, 
a volcano that was last in action in 1302 and its longer 
axis was directed towards the centre of the old crater 
Thus, the earthquake m^ have been the result of an 
unsuccessful attempt to force a now eruption 

July sg, 1875 Shower of Hay near Dublin — About 
0 30 A H a quantity of hay fell from the sky at Monks 
town neeu Dublm, over an area of more than a mile in 
diameter, the shower lasting flve minutes Tliere was 
a dark cloud overhead and the hay was wot but no 
ram was falling, and the air was very calm 

July ag, igri Thunderstorms over the British Isles 
— A line squall traversed the British Isles from south 
to north betwem 2 pm on July 20 and 0 a u on 
July 30 wad m the southern half of the country it was 
associated with violent thunderstorms and stiong 
squalls At bouth Kensmgton 1| mohes of ram fell m 
a short time Ihe storm caused remarkable tidal 
oscillations in the English Channel, the water nsmg 
suddenly 3 feet with the onset of the eciuall 

Aug I 1785 Swarm of Aphides at Selbourne — 
(jiilbert White records that about 3 f m a shower of 
Aphides or smother flies fell m Selbome blackening all 
the plants and covering persons walkmg m the streets 
They were observed at the same time in great clouds 
about Famham and all along the vale from £ arnham 
to Alton and were probably migratmg from the hip 
fields of Kent 

Aug X I7g8 Mirage at Ramsgate — ^A remarkable 
mirom was obeerved by the Rev b Vince from Rams 
gate from about 4 30 f m until between 7 and 8 p n 
7 he day had been extremely hot and the evening was 
very siutry The masts and upper sails of a ship wore 
seen through a telescope , above it was a perfect m 
veiled image of the same ^ip and a part of the surface 
of the sea and above that again and loined on to it a 
third image showing the ship erect, these two images 
having their hulls jomed oimilar effects were seen 
with various other ships Moat of the observations 
were made from a height of 2S feet othera from 80 
feet, the phenomena not being altered by tho change 
of height 

Aug 1, 1846 Hailstorm in London — Durmg a 
violMit hfulstorm the glass m the picture gallery at 
Buckingham Palace was totally destroyed and the 
gallery flooded 7000 panes of glass were broken in tho 
Houses of Parliament and 10 MO at Burford s Fono 
rama m Leicester Square The glass arcade then cover 
mg the side walks in Regent Street was destroyed and 
the Surrey Theatre was flooded 

Aug x-6, igox Ds Witts Typhoon — One of the 
most violmt typhoons which have been systematically 
studied approached China, travelling m a west north 
west dire^ion, on Aug 1, 1001, and struck the coast 
in lat 27° N on the afternoon of Aug 2 Thereafter it 
travelled on a great curve through Fuhkieii east of 
Kianm and across the provmoe of Chekiang, and con 
tinued across Asia towards the north north west, a 
very abnormal path Off the coast the barometer in 
the central calm fell to 016 mb (27 03 m ) The storm 
IS known for the destruction of the Russian vessel 
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F%mmxm\ntter De Wute, a powerfully engined wid well 
found steamer of 20M tons, less than two years old, 
which was knocked to pieces by the heavy seas 
Aug X, xgo7 Ball Lightning at Alpena, Michigan — 
On Aug 1 1007, dunng a heavy sliower with thunder 
and li^tnmg a ball of lightnmg about six to eight 
mohes m diameter entered a houso It dropped lightly 
on to the floor, moved round the room in circles then 
entering the wall moved up inside it and came out a 
few feet above tho window A four mch brace was 
rolmtered and much plaster was forced into the room 
The ball then travellM across the room again and out 
of the other wall, making a ragged 1 ile It stnn k into 
tho earth about 30 feet from tho house loavmg a hole 
about 6 mohes wide and a few inches deep 

Aug a 1837 The Hurncant of Lot Angeles — rhi8 
was probably the most severe hurricane ever expert 
enoed in Porto Rico , it lasted only five hours but its 
violonoo was so excessive that all the ships m the har 
hour of San J uan were wrecked and great damage was 
done to property throughout the island 

Aug a xgo6 Guildford Storm After a very hot 
day violent thunderstorms bioko over south east Eng 
land during the evening the most violent occurring 
between Hindhead and Ripley and oepooially at 
Guildford At Orayshott 1 17 in of rain fell m 16 
mmutes between 8 23 and 8 38 p m , accompanied by a 
violent squall At Guildford the low lying pai ts of tho 
town were flooded to a depth of several feet and a neat 
deal of damage was done by tho wind and hail Many 
large trees were bliwn ilown and several buildmgs 
wrecked while there was some loss of life 

Aug 3 3 193a Swatow Typhoon — ^Thisstoiin one 
of the worst in histoiy m the < hina Soas was first 
obeervod as a slight cbsturbance near the Larolme 
Islands on July 27 It moved towards the west north 
west gradually mcreasuig m mtonsity On July 31 it 
was over northern I uron where it turned more to 
wards the north and crossed the Chinese coast on the 
night of Aug 2 3 the centre passmg directly over 
bwatow Ino barometer fell to 938 mb (27 70 m ) 
the wmd was very violent and tho ram torrential 
Both foreign and native shipping siiflerecl heavily but 
the woist damage was done by an enormous son wave, 
which crossed the mud flats iii front of the city early 
on the morning of Aug 3 and washed away all the 
houses which had not been blown down Out of a 
population of 66 OM persons it is estunatecl that 
60 OM lost their lives, and it was several days before 
the water drauied oft the oouiitryeido 


Societies and Academies 

Dubun 

Royal Irish Academy, Juno 23 — ^J I Armstrong J 
Calvert, and C T Ingold The ecology of the mount 
ains of Mourne with spocial reference to Slieve 
Donard The vegetation of the area is mostly CaUu 
ttefum of various types growing on peat covering 
granite rock The peat is mostly retrogressive, 
especially at high altitudes , rarely a promessive peat 
formation was seen Examination of the peat (one 
station, 618 metres) shows m a two metre seoticm an 
extraoidmary mcrease of pollen gram at 66 om from 
the surface All the pollen is considered to be wmd 
blown — J M Whits Re colonisation after peat 
cutting Studies were made mamly in Co Armagh, 
where j^t outtuig u still earned on on a considerable 
scale The deptti to which peat cutting is earned was 
found to be the most important factor m the re 
colonisation of the cut areas, when oombmed with the 
time factor — Mim M Duff The ecology of the Moss 
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Lane region Lough Neagh Lives a detailed account 
of the vegetation around Portmore Lough, which is 
the home of many rantiee of the Antrim Bora, and of 
much interest ecologicidly — K C BsUey The km 
etics of the formation of mcdonamide from ethyl 
malonate and ammonia m hoinogeneouii solution A 
reaction ol the third order The reartion between 
ethyl malonate and ammonia in aqueous alcoholic 
solution takes place m aocoi dance with the equation 
v=k a 6', where v is the velocity of leaotion and a 
and 6 are the concentrations of ethvl malonate and 
ammonia The velocity is increased by moreasmg the 
proportion of water in the solvent - Elisabeth Mary 
Ryan and Hugh Ryan Studies m the diflavono group 
(5) Metamethoxybensaldehydo and diacetoreeoromol 
In the presence of alcoholic alkali m methoxybonsal 
dehyde condenses with diaoetoresoromol dimethyl 
ether to form di m methoxybenzylidene diaootoresur 
omol Nearlv colourless prisms M P 167“ 168“ C 
Its dibromo derivative consists of prisms M P 213“ C 
(decomp ) and ite tetrabromide also melts with decom 
position about 176° ( With diaoetoresorcmol m 
methoxybonzaldehyde forms two chromisomeric un 
mxturaM htonta Both molt at 167° C but one is 
orange yellow and the other is light yellow m colour 
They form the same diaoetate Cream coloured {irisms 
M P 122“ C The tetiabromide of the last body did 
not orystalhso but was cunveited by alcohohc potash 
mto nearly colouilees crystals melting at 277“ 279“ ( 
which consisted mainly if not entirely of d 3* dimeth 
oxydicourmaranone dtpiporonylidene denvative 
of 3 3 dunothoxy diflavanone was obtained as 
yellow prisms meltmg at 245“ ( by the action of 
piperonal on di m methoxy benzyhdone diacetoreeor 
unol in the piesenoe of alooholit hydrochlonc acid 
Under the same conditions benzaldehyde fonned the 
dibenxylidene derivative of the diflavanone and this 
consist of yellowish white prisms melting at 249“ C 
— L B Smyth Iho oarbmiferous rocks of Hook 
Hea<] Co Wexfoid The Lower Carboniferous of 
Hook Hoeul IS conformable with OKS 1 he finding of 
Aionta (Produetua) bcusa Vaughan at the very base of 
the calcareous senes shows that no appreciable amount 
of the imdeilymg sandstones and conglomerates can be 
of C aiboniferous age The A Z and C rones of 
Vaughan are identihod I he latter two form a con 
tinuouB ^phrentid phase as ui south Pembrokeshire 
C7| is recwnised but it is uncertam whether is 
present It is now proved that there is only one 
dolomite band repeated by faultmg (not two as provi 
ously beheved) and that it is of lamxnoaa dolomite age 
The total thickness of Carboniferous beds exposed is 
1300 feet At the toji they disappear under the sea 
Several new 8|>e(ies aie desenbed and Mxehehnea 
(M Coy) is shown to be a degenerate tabulate 
coral with porous tissues — Bnan Coffey and Hugh 
Ryan The constitution of certam compounds formed 
by the action of alcoholic hydrochloric acid on un 
saturated ketones In a previous paper Coffey and 
Ryan (Royal Irish Academy, 39 B 3) showed that 
where alcohohc hydrochlonc acid acts on alooholie 
solutions of unsaturated ketones such as a benzyhdene 
methylethyl ketone, dunwisation takes place and com 
pounds of the type represented by the formula I are 
formed 

C,H, CH CH CO CH, CH, 

CO CH, CH, 

In the present commumcation an account is given of 
the monoxime of the compound I and of a compound 
formed by the action of phosphorus pentoxide on 
solutions m bensene of the monoxime It appears that 
cmly monoxime u formed of the oompoundl and that 
by the action of phosphorus pentoxide mtemal re 
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arrangement takes place with formation of the amide 

C,H, CH CH CO CH, CH, 

c,H, cli J^-ck CO NH CH, CH, 

R W Ditchburn The unoertamty principle m 
quantum mechamos The theory of errors and im 
oertamties m physical measurements is discussed so 
as to distmguish clearly between possible error and 
probable error The disrassion is applied to the formu 
lation of the uncertamty prmciple It is shown that 
the term product of the possible errors is meaning 
leas and tlmt discussions which relate solely to the 
probable enors are likely to bo misleadmg It is 
suggested that the real meanmg of the prmciple u 
contained m Bohr s probabihty theorem (Birtwhistle 

Quantum Mechanics p 280), no more precise 
formulation bemg possible 

Paxib 

Academy of Sciences, May 26 — Ch Achard and A 
Arcand The lipidio phosphorus accompanying the 
globulins m the blood serum and in serosities 
After extraction with acetone and ether the remammg 
proteins still contam a hpidio residue, and this can 
be extracted by Kumagawas method It consists 
mamly of sterols, with a smaU proportion of lecithme 
— Andrd Blondel The conditions of stabihty of a 
turbo alternator connected with a network of mama, 
taking the governor mto account — P Vincensim 
A transformation of surfaces with total constant 
n^fative curvature —Georges Durand Local pro 
perties and ensemble of pomts without tangent 
plane of the envelopes of spheres — F Marty Some 
properties of normal families of meromorph fwotions 
— Georges Valtron On the differential of a meromorph 
function and on certam functional equations — 6mila 
Merlin Some properties of perfect fluids, with spiral 
stnsB m rotation — Paul Bary The vapour iiressure 
of jellies A discussion of the reason why a fragment 
of jolly can, under certain conditions partially 
dry m an atmosphere saturated with water vapour — 
Charles Dufraisse and Ldon Enderlm Researches on 
structures susceptible of exhibiting reversible oxida 
tion study of the bonzofurane group In a sMuvh 
for the groupmg which endows rubrene with the 
property of reversible oxidation diphMiyl benzo 
furano wm examined, but it was found that the photo 
oxidation of this lompound did not give a dissociable 
oxide — Paul Gaubert The influence of foreign 
materials held m suspension m the mother liquor on 
the facios of crystals Methylene blue, addM to a 
solution of lead nitrate may give, according to the 
conditions of crystallisation and the quantity of 
paiticles in suspension m the hquid, either crystals 
m cubes or crystals more or less flattened along the 
faces of the octahedron The crystallme form of 
lead nitrate is also modified by the presence of rosoho 
acid m suspension — R Fabre and H Slmonnet 
Contribution to 12ie study of the oxido reducing 
power of the tiseuee — Mme L Random and Mile A 
Mlcbaux The h^ytio coeflloient of the red ooi 
pusoles and the globular resistance m the course of 
experimental scurvy — Mils Andrde Courtou The 
high proportion of non proteid nitrogen m insects — 
H BierryandB Gouzon The influence of the pH on a 
colour reaction of the adrenalines A steel needle, 
placed in an aqueous solution of adrenaline hydro 
chloride, gives rise to a senes of colours dependmgon 
the lomc acidity of the hquid — Henri Devaux The 
oonnexion between the organisation emd the vital 
activity The rdle of the plasmio membranes — Mme 
y Kheurine, E Aubel, and L Chsvillard The trans 
formation of pyruvus acid mto lactic acid m the 
hver — Paul Durand and Ernest Conseil The experi* 
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mental tranmuanon of MareetUes exanthematio tevtx 
by Slwpwephaiut mmgwrmu. 

Cam Towk 

Royal Society of South Africa, Apnl 10— M. R. 
Drennan On a pound stone axe from a Rook 
shelter Cultural and other remains fotma on ex- 
oavatum a small rook shelter at Witsmids, m the Cape 
Peninsula. The implements retrieved were praotioally 
all of the type usually met with m the Kitchen- 
midden culture of bouth Africa The most important 
find was a ground stone axe with a Isige grooved 
slab on which the polishing might have been done The 
special features of the stone axo aro desoribed, oapooi- 
allv its umque hafting notch, only paralleled m the 
culture of the Australian abongmal.wluoh supplements 
the evidence we already have that some of the South 
African aborigmes fixed handles to their stone implo- 
ments — A J H. Goodwin ( 1 ) Some ground axes from 
Rhodesia and the Transvaal A description of six 
sjieoiniens of ground axes, four from Rhodesia and 
two from the Transvaal They are associated with a 
Neanthropio culture of known type, namely, the 
Smithfield — (S) A new variation of tlio Smithhold 
culture from Natal A hitherto undesenbed mdustry 
showing marked similarity to certam phases of the 
Smithfidd culturo of the Fm State and elsewhere It 
IS probably a Natal variation of the Smithfield, fed from 
the phase known as Smithfield A, and has bem named 
Smithfield Hi — P v. d. R Copeman Chmiges in the 
composition of oranges during npenmg (Ft 1) 
Changes in weight Weight of orange, sl^ and pulp 
increase, and the changes may be expressed by an 
autocatalytic equation At the end of ripening tran 
spiration becomes tho dommatuig factor m growth and 
the respei tive weights decrease Spraying with load 
arsenato mixtures <loes not produce any significant 
effects iijKjn these factors Iho wci^t of residue per 
fruit in the sprayed oran^ remains practically con 
stant during rqiening, while it decreases m the un 
sprayed oranges It would appear that the arsenate 
spray exerts an internal physiological action, resulting 
m a reduction of the ‘ active mass ’ of the cell wall 
material — A. J H Goodwin and W E Jones Anew 
stone implement technique from Natal A senes of 
mmute outs occur along the edge of stone inmlements 
of a hardened shale, dis^vered at Mfongosi, Zululand, 
by Mr Jones If these are human m ongm they 
constitute an entirely now tocbmque, hitherto un- 
desenbed , if of non human ongm they may illustrate 
the gnawing habits of a rodent, probab^ a field mouse 
Syonby. 

Royal Society of New South Wales, May 7 — 
Leo A. Cotton An outhne and suggested corre- 
lation of the Pro Cambnan formations of Australia 
(Presidential Address) The stu^ of the dis^bu- 
tion and stiucture of the Pre Cwnbnan rooks m 
Australia discloses three gpeat massifs, the largest 
of which forms the greater part of Western and 
South Austraha, embracing margmal areas m the 
adjacent states For this block the name ‘ Yil- 
gaina ’ is suMested A second block forms a broad 
sone about the Qulf of Carpentaria, extendmg from 
Darwm on the west to the east coast of Queensland, 
north of Mackay. This is called the Carpentaria 
niassif. The thira massif is the Tasmantis of David 
and Sussmiloh : the fourth and smaller massif is 
recognised m the Kimberley district Betwem 
Yilgama on the south-west, and the Oarpmtana 
massif and Tasmantis on the north and east, hes 
the great Nullagme geoaynclme The mteraotion 
of th^ elements of the Pre-Cambnan framewoik 
of the ocmtment has bem the chief cause controlling 
the later geological history of Australia. 
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Government Control m Scientific 
Research 

T Hii nature and extent of ffovomment control 
in aoientifio research and its results espeoi 
ally those which may mTolve monopoly m some 
form or other has always been a matter of deep 
mterest to all men of science Indeed its mterest 
u not confined to them alone for it is a question 
which vitally concerns the whole nation It is 
scarcely too much to say that to day when 
technical prowess and mvention have reached a 
dominating position m connexion with national 
strength and well being this matter of government 
and science is among the most important of tho 
jneaent age 

Sir Ambrose Fleming discusses the question m 
the Julv issue of the Naitonal Reimo m an article 
entitled Teohmeal Inventions and Government 
Control At the very outset he si^nkes the nght 
note by exposing the absurditv and shallowness 
of the usual query — Of what use is it ? — applied 
to any new advance in pure science The classical 
example often quoted but losing nothing by 
repetition is afforded by llaradays discovery m 
1831 of induced currents for which at that time 
no one would have paid him a shilling though 
since worth untold millions Thu example not 
only shows to what heights potentul use may rise 
but also mdioates to what a remarkable degree 
now wants may bo created by mvention of means 
to satisfy them a most interesting economic 
phenomenon 

A peculiar position iwists however when the 
satisfaction of these wants leads or may lead to 
the oatabluhment of a monopolutio industry It 
was chiefly with the view of controlling and limit 
mg monopoly that Government has mtervened m 
highly techmcal mdustnos such as the electrical, 
often with very disastroiw resulta The baby 
u put m handcuffs to prevent bun becoming a 
burglar when he grows up The nascent eleotno 
tel^raph mdustry m Great Bntam was bought 
up by the Government in 1868-69 at a coat of 
£10000000 from pnvate mterests and handed 
over to the Post Office to prevent monopolutio 
abuse and so skilfully — oooidental or otherwise 
— ^weie the acts of transfer drawn that they 
covered all forms of eleotno oommumoation m 
eluding wireless It u open to question whether 
one form of monopoly haa not been exchanged for 
another, poestbly worse 

Sir Ambrose emphasises the need for generous 
and so far as possible mtelbgent treatment of 
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men of genius when thej appear It is preposterous 
that the \tork of such men and its results in epoch 
making diseovenes — of which an mfinitc number 
are still possible and are hidden m the unknown — 
should be judged or m any way controlled by a 
single departmental head Many such depart 
mental heads lumped together might not make 
one good om In the specihe case of electric 
telegraphs and telephones it is only fair to admit 
that State control has probably led to their greater 
extension into remote rural parts than might have 
been possible to pnvate enterprise but on the 
general question of government mtervintion it w 
of the utmost importance that there should be the 
closest and most effective <h> ordination between 
State departments concerned and pnvate enter 
pnse and research 

An encouraging sign of the times and a stop m 
the ngbt direction is the organisation and work of 
the iXpartmint of Scant ilic and Industnal Re 
search to which Sir Ambrose Fleming pays a well 
deservwl tribute in the article to which wt have 
referred I he part of the government is to en 
courage and stimulate leseaich in the nght direc 
tion (though who shall specify what is nght 
direction is pirhajis diihcult) and prevent tx 
ploitatioii of th( public ( o ordination is once 
more found to bo the kev to much blessedness 

H J Elwes, as Naturalist, Explorer, and 
Sportsman 

Memoira of 1 ravel Sport and Natvral Uxetory By 
the late Henry John Elwes kditcd by Idwani 
G Hawke With an Introduction by the Rt 
Hon bir Herbert Maxwell and a Chapter on 
(gardening bv h A Bowles Pp 317 + 18 
plates (London Fmest Bonn Ltd 1930 ) 
21« net 

I N descnbing his journeys in Sikkim Llwes 
wntes that Claude Whites * Sikkim and 
Bhutan forms a httuig supplement to Hooker s 
Himalayan Journals A perusal of parts of 
these memoirs nearly a third of which are dev oted 
to India and journeys in Sikkim and round Dar 
jeehng, will readily show to the imtiated that 
Elwes s remmiscences and experiences cover a very 
valuable penod of years between the day of Hooker 
and that of White in this region Before treating 
of this aspect a few general remarks will be neces 
sary on this remarkable and fascinating book It 
IS difBcult to recall any boede of quite its type 
published during the last perhaps forty years 
If the knowledgeable reader is left with one regret 
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it will probably be that Elwes did not commence 
the pubhcation of the memoirs dunng his lifetime 
and give them to us m two or three volumes 
Sir Herbert Maxwell a contemporary of Elwes at 
Eton has written a most appreciative and informa 
tive introduction to the book and Mr £ A 
Bowles m a last chapter entitled Gardening aMd 
Horticulture embodies personal impressions and 
recollections of h Iwcs and his botanical and horti 
cultural work with some descriptions of the remark 
able gardens brought into licing by Elwes at his 
Gloucestershire home f olesbome 

Anything approaching a detailed review of the 
memoirs is out f the question The book well 
redects the persomlitv of Elwes himself it is 
inexhaustible In order however to render the 
following remarks intelligible it must be under 
stood that apart from sport provided by nfle and 
gun in the use of both of which he was t xpert the 
author staited early in hfe collecting birds His 
first expeditions undertaken as a young man 
with the chief object of increasing his know 
let ge and his collections of birds were made in 
the Hi brides (1865 68) and Turkey — ^Macedonia 
(1869) These were made during the penod he 
served m the Sects Guards Later his mam 
interest centred m butterflies and moths although 
he never gave up bird colleeting — and lastly 
after some twenty years dunng which Lepidoptcra 
were his chief interest although he also collected 
both birds and plants he definitely eonoentrated 
bis attention chiefly on plants with the most 
valuable results For as his numerous fnends were 
well awaie and bis book will disclose unemngly 
to future generations this man was possessed of 
immense energy powers of observation of no mean 
order which hi cultivated to a very high pitch 
ami a shrewd mmd These attnbutes enabled 
him as his expenence grew with his vanod voyages 
and the management of bis own estates to deduce 
reasons sum up arguments and present solutions 
of value He contributed many valuable papers 
dcahng wuth his collections to scientific societies 
6ir Herbert Maxwell says it was enthusiasm, 
aroused by roadingHookor s Himalayan Journals 
which first took Flwes to India m 1870 He 
landed at Madras in January from the old P and O 
JUooUan Two brother officers of the Soots Guards 
joined him and their chief object was to kill 
elephants a sport which after a brief expenence 
Elwes did not think much of much p^emng 
stalks after stags elk and chamois From 
Madras they sailed to Calcutta From here Elwes 
bad wished to explore the wild Mishmi Hills on 
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the north east frontier of Assam the flora and fauna 
of which were unknown Owing to the recent murder 
of missionanes the Viceroy Lord Mayo would not 
assent to the suggestion and Flwes went north to 
Sihgun at the foot of the Himalaya whore he 
says thtre was even then a fair d&k bungalow 
There was to be a big tiger shooting party in the 
Jalpaigun Duars and Cooch Behar jungles To 
this fortunate fact we owe Elwess eye picture of 
this country as it was sixty years ago and about 
twenty two years after Hooker s visit and desonp 
tion What is now a great stretch of tea gardens 
was then dense forest and grass jungle on both 
sides of the Tista River with a few scattered tea 
gardens only the country contained numerous 
rhinoceroses elephants and tigers Before the end 
of the century the rhinoceros had been exterminated 
m these parts and elephants did not come so far 
west from the Assam border Flwes comments 
on the magnificent forest of sal he saw stretching 
out from the foot of the hilla and chmbing up some 
waj to Ik replaced by sub tropical species up at 
Kurscong (about 4'500 ft ) There was no railway 
then and later Flwts was as much put out by 
the spoiling of the lieauty whin the railway was 
carru‘d up to Darjeeling as I was astonished when 
(in 1926) I went up there from Siliguri by motor 
car ' 

h Iwes lost hu heart to gikkim on his first visit 
in 1870 Finding Darjeehng too muggy and misty 
in the rains for his liking and purposes he de 
scended to a tea garden named Ging managed by 
Mr Macdinold I his was in the «arly days of 
tea planting in that region and many ignorant 
mistakes had been made and much money wasted 
With the assistance of Macdonald Elwes bought 
neighbouring land and commenced a garden of his 
own under Macdonald s supervuion Elwes said 
later that he had never made a better mvestment 
than m that garden During the following sixteen 
years he made four visits to Darjeeling and the 
garden — but they were to <Bome extent mere 
pretexts upon which to hang one of his journeys 
out into hiB loved bikkun hills though the last 
was connected with the proposed but abortive 
Tibet Embassy of 1886 But this time he got up 
to the Rishi la and practically explored a new 
route to the Tibet boundary 

1 spent the best part of the last three years of 
last century m Sikkim and on the Darjeeling side 
The Tista valley roadless in 1870 the Rangit 
valley and the roads and paths up into the Sikkun 
hills, the wonderful views and the extraordinary 
tropical senu tropoal and sub temperate flora and 
No 3170 VoL 126] 


fauna wen my coinpaiuoiis on maii3 solitary 
journeys for weeks at a time and oft did I nde 
with a dnpping jacket as h Iwes had done through 
the magnificent uncanny forests the tranks of the 
trees coated with long beards of grey moss and 
lichen 

It IS with this later knowledge of the progress 
and development whuh have taken place m the 
region that it is possible to realise to the full the 
very great value of the chapters of Elwes s memoirs 
which ore devoted to Darjeehng to a visit to the 
Smgalela Range dividing Sikkim from Nepal on 
the west and above all to his four journeys into 
bikkun the first madi with the late Dr W T 
Blanford director of the Geological Survey They 
most have been a cunous couple for Elwes was 
but twenty four years old with his ideas quite 
unformed — ^but he recognises how much he learnt 
from and owed to his older anl skilled scientific 
companion Ihe well known names which cross 
his pages are m themselves a remarkable testimony 
to ]• Iwee 8 wonderful hfe For they are names 
well known to officers who served out east and to 
those connectod with Kew and I* dinburgh Botanic 
Gardens but which w ere mostly quite unknow n to 
men — squires of the social county p< sition of 
Elwes Hooker Thiselton Dyer and Pram at 
Kew Bayley Balfour at Edinburgh Anderson 
at the gardens in Calcutta C B Clarke at the 
Chnehuna Garde n at M ngphu fe flowed by (*ammie 
i D Godman A 0 Hume f»odwm Austen 
Hampson Knyvett de Niceville Mandefli Atkm 
son Wemlly Dod and a host of others 

In none of the journeys Elw es paid to other parts 
of the world dul he fin i any eountry to outvie the 
Iista Valley and the Sikkim Hills for see nery and 
variety in flora and fauna The great fascination 
which this region exerted over him in spite of its 
elrawhacks at the lower elevations of damp heat 
and mnumerable leechc s is comprehensible to the 
naturalist It was the first part of the Himalaya 
I visited and subsequent journeys all over India 
and parte of Burma never showed me anything to 
compare with Bikkim 

During these visits Elwes collected and sent 
home or brought back valuable colleotions of buds 
butterflies and moths many now in the national 
ooUeotions and also introduced numbers of 
plants and bulbs and orchids mto England His 
own gardens and greenhouses at Golesborne (m 
spite of the thm poor soil of the region bnuting 
hu possibihties) gradually mcluded a wonderful 
oollectioi;! of plants orchids and rhododendrons 
being perhaps hu favourites In addition to hu 
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four vimtB to Sikkim he made a laat journey to 
India to viait Nepal in 1913-14, being then 
sixty seven, and hu account of the tnp shows 
that hiB keenness and his pow«a of observation 
vere as great as ever 

Apart from India, Elwes made an adventurous 
trip with a companion to the Altai Mountains in 
1898 and shot 0v%9 amnum, hut, as he relates, he 
was keener on collecting He twice went to North 
America (1888 and 1896) and on each tour did a 
certam amount of collectmg Another mteresting 
journey was undertaken to Chile (1901-2) with 
three mam objects m view — as he says (1) To 
gam some idea of the pecuhar conditions which 
make the fauna and flora of Chile so mterestii^; , 
(2) to ooflect as many as possible of the Lepidoptera 
“ which had never been studied by a competent 
entomologist ’ , (3) I wished to learn something 
about the very beautiful plants of Chile which wo 
grow m gardens and of whose habitat we know but 
httle, and to introduce to cultivation the terrestial 
orchids which are such a marked feature in the 
flora of the country ’ There speaks the man 
— and this is his hfes note He always had 
quite clearly conceived ideas before he started on 
a tnp — and he was amazingly successful as a 
result 

One of not the least interesting of Elwes’s 
journeys was the one made m 1911-12 to the Malay 
Peninsula, Java, and Formosa The similanty of 
parts of the latter to Sikkim appears to have struck 
Elwes forcibly, but it is impossible to follow him 
through these interesting countnes Two pomts 
may be made His study and companson of the 
cinchona growing m Java with the Indian gardens 
— Java exports the largest amount of quimne, 
C Ledgerutna being the beet species for sulphate 
production His remarks on the growth of rubber 
m Malaya, and, as an old tea planter, the advice he 
tendered — advice as true to day as it has been 
any time during the last century in the Bntish 
Empire — are worth recordmg I could not help 
thinking that if rubber phmters were not so anxious 
to get a large area cleared at once, it would prob 
ably pay better in the end to leave all the poorer 
patches of land in forest as a shelter to the rubber 
(Hevea)" In the hiUa this would prevent the 
rajnd erosion and loss of valuable humus, etc , 
which total clearance gives rise to , whereas in 
the plains great pure blocks of one species of tree 
would be broken up and therefore suffer less from 
insects and fungus pests 

The last four chapters are devoted to home — 
two disoussmg problems of rural life and farming, 
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with the great knowledge and shrewdness of a flne 
intellect , the others devoted to a descnption of 
how his great book ‘ The Trees of Great Bntam ’* 
came to be written m collaboration with Prof A. 
Henry , and a review of the Committee’s Report 
on the Deer Forests of Scotland (1922), written in 
the year of his death 

For the sportsman not the least mteresting and 
remarkable parts of these flne memoirs are the 
chapters devoted to sport For twenty years 
(1891-1911) Elwes rented shoots m Norway, where 
he stalked the elk, bear, and remdeer , he also 
shot wild boar m the Ardennes and rented a shoot 
m the Austrian Alps where the quarry was red 
deer, chamois, and roe deer These chapters, 
which cover a considerable period of shooting years, 
would render any book remarkable, not only for 
the mteresting accounts of the various animals 
and the methods employed in hunting them, but 
also owmg to the care with which Elwes describes 
the country and the natural history of the looahty 
visited 

I feel confident that this book is destmed to 
become a classic , higher praise no book can achieve. 

E P Stsbbino 


Foundations of Silviculture 
Faundatwna of SilmcuUure upon an Eeologtcal 
Bans By Prof James W Toumay Vol 1. 
Pp XXV -H 438 (New York John Wiley and 
Sons, Inc London Chapman and Hall, Ltd , 
1928 ) 20s net 

J N this manual, Prof Tourney, of Yale University, 
deals with silviculture from the pomt of view of 
the forests of the Uniteil btatos, a country which, 
he correctly says, owmg to its vast size and diverse 
character imposes inevitable limitations But 
this IS not the only point in which Prof Tourney’s 
work differs from the usual type of silvicultural 
manual He writes 

“ In the evolution of the subject, the vast body 
of accumulated facts which g^utdly came into 
being, relating to trees and their envitonment, 
though useful m silvicultural practice, lacked for a 
long time the following ba^ concept Forest 
v^tation IS composed of plant commimities or 
umts of vegetation, developed and arranged m 
aooordance with def^te biologioal laws and is not 
an amr^tion of trees and ^er plants brought 
togeu^ by chance ’ “ Inundations ol 

silviculture as we conceive it to day is not an out* 
growth of plant ecology , but rather plant ecology is 
an outgroi^ of it When biologists took then m- 
vestigations of the relation of plant to the enwon- 
ment from the laboratory to the field, they found 
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the silviculturiet already therewith the accumulated 
facts of a century of field work.” 

The latter allusion is to the work of men like 
Cotta, Hartig, Kdenig, and Pfeil. But in the pre- 
ceding century these latter had had forerunners in 
Duhamel du Monceau in France and Kuderlm in 
Germany. This work had for its chief basis the 
relation of soil factors to forest vegetation, studies 
which were continued in the later works of Mayr, 
Ducsberg, Wagner, Beuss, Dittmar, and others. In 
these works the authors apply fundamental 
sciences such as biology, physics, and chemistry to 
the theory of silvicultural practice. 

Forest experiment stations were established in 
several countries from 1881, and though the results 
attained have not perhaps reache<l the somewhat 
sanguine hopes placed in them, certain useful data 
have been arrived at 

It is jierhaps in its connexion with ecology that 
this manual differs from many of its predecessors. 
Haeckel, m 1866, defined ecology as the science 
treating of the reciprocal relations of organisms 
uiul the external world. Says Prof Toumoy 

*' Until recent times, what is now conceived as 
ecology was Included under biology. Biology is 
a general term including both botany and zoology, 
and ecology is a part of each Although biologists 
have for many years been coucerneil with the re- 
lation of plants to their environment, the terra plant 
ecology has come into use within comparatively 
recent times As a science, it is a branch of botany, 
which is concerned with the relations of the indi- 
vidual plant, the species and the plant community 
to the site. It has its roots firmly anchored in the 
basic principles of physics, chemistry, physio- 
graphy, geology, and meteorology." 

This recognition is not only of interest but also 
of considerable importance to the future value of 
the large amount of silvicultural research work 
aw'aiting the forester in many parts of the world. 
But when dealing with a consideration of silvi- 
culture proper in a forestry manual, it becomes 
necessary to consider the limits to which a treat- 
ment of the subject should bo set. 

In the manual in question, the author divides his 
subject into three parte. (1) the site factors; 
(2) the forest vegetation ; (3) the methods of 
investigating the site factors and the forest vegeta- 
tion and their relation one to the other. Only 
parts 1 and 2 are treated of in the volume under 
review, part 3 appearing in a later volume. Out 
of 423 pages in this first volume, some 2fi0 are 
devoted to the site factors which, after a chapter 
on definitions, are treated of under climatic 
factors, physiographic factors, biotic factors, and 
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the reaction of forest wgetation on the site 
factors. 

The author deals with these matters in the 
greatest detail and with admirable lucidity , for 
example, the sections on light effects, intensity, 
etc., are of absorbing interest : but the question 
thrusts itself forward — Is the detailed treatment of 
such matters in its proper place in a manual on 
silviculture ? Should we not recognise the fact 
that this subject has now become so broad that it 
requires an introductory manual dealing w'ith such 
matters as are considered in Part 1 above and 
including sections of Fart 2 treating of the origin 
and devclojimeat of forest communities, suc- 
cession, and so forth The word ecology is a new 
one. it should prove possible to find a satis- 
factory term for the considerable intraluctory 
matter which now leads up to silviculture jirojicr 
-for silviculture, both in derivation of the word 
and its practice, belongs of light to the practical 
executive foresb'r working out in th(‘ held. 

This being said, Prof. Tourney is to be congratu- 
lated on a remarkable piece of work. His second 
volume will bci awaited with considerable interest. 


Coal Carbonisation. 

(W Cnrboniaattm By H Wigginton (Indus- 
trial Chemistry Rcrics.) Pp x-i-287 (Tjondon . 
Baillibre, Tindall and Cox, ll>29.) 21s. net 
“ 1 >UT for its obvious importance, no one w'ould 
-1^ interest himself in the action of heat ujion 
coal ” This is surely a strange doctrine, for 
scientific men do study many things out of mere 
human curiosity Mr. Wigginton presumably 
means that the problem is so involved as to dis- 
courage inquiry Even the action of heat, he 
points out, on so simple a compound as ammonia 
has provoked a mass of research, collated in 
Chajitcr v. How much more complex will be the 
action of heat upon coal, " a mixture of altered 
plant tissues, the original plants being composed 
of substances chiefly of unknown constitution ”. 

The book is concerned with this question of the 
action of heat on coal, first historically (Chapters i. 
and ii.), then with the science of the subject (Chapter 
iii ), as it has developed from modern laboratory 
work. Chapter iv. treats of coal gas manufacture 
and purification. Chapters v. and vi. of the by- 
products ammonia and tar, while the last chapter 
is devoted to the formation and properties of 
coke. 

The book is not intended to be a manual for 
industrial practice, which is treated only m broad 
Bl 
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outline illustrated by simple diagrammatic 
sketches The value of the book is due rather to 
the fact that it gives a conspectus of the subject 
m the light of recent laboratory studies Anyone 
dtsirmg to get to grips with the science of carbomsa 
tion will scarcely find a better channel of access 
for the author is evidently fa milia r with the Bntish 
European and Amencan investigations of the last 
decade The collection of information on the do 
composition of ammonia and hydrocarbons at high 
temperatures is valuable — especially the recent 
work on pyrolysis earned out at ShefSeld On p 
42 he says At the lime of writing the high 
(though doelimng) pnee obtainable for creosote oil 
IS ha\ ing a considerable bearing on the economics 
of the process If he were wnting that sentence 
to day he would have to substitute low for 
high and sav that creosote is such a drug on the 
markit as to make its disposal a real problem 
Ammoma has also ceased to be a considerable asset 
and indeed sometimes is a chvrge on the process 
Nothing could mdicatc bcttei the newl for caution 
in plaemg any high value on the gam obtainable 
from by prcxlucts of carbonisation Lhe sale of 
gas acoordmg to heating value dates from 1920 — 
nut 1022 (p 132) The description of the mamicr 
of nmovmg naphthalene from gas (p 1S8) does 
not suggest the contmuous process now in use 
On p 173 iindccomposed steam should be 
added as an additional source of water m gas 
liquor from vertical gas retoits which constitute 
more than half the plant m use to day in British 
gasworks 

lhe pubhsher imites cnticism at times On 
p 104 he has not done the author justice in re 
producing curves on so small a scale as to make 
them difSoult to read Agam the jinco is the 
highest m the whole Industrial ( hemistry 
Senes , while books of similar size are pnoed at 
10s 6d upwards The number of gumeas which 
young students can afford is limited and this is a 
book which one would like to recommend them to 
buy H J.H 

Geography and Regional Studies 
Shidtea tn Regumal Cansetousneas and Environ- 
ment Essays presented to Prof H J Fleure 
Edited by lorwerth C Peate Pp xu +220 + 14 
plates (London Oxford Umversity Press 
1030 ) 21s net 

B y a oimous comcidence, the publication of this 
volume of essays presented to Prof Fleure 
by a group of former students on the completion 
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of his twenty five years at Aberystwyth comcides 
with the announcement of his departure for Man 
cheater Few tnbutes could be more eloquent 
few more acceptable than such an acknowledg 
ment of the inspiration afforded b> academic 
leadership At first sight the e 8 sa 3 rs seem ex 
traordinanlv diverse rangmg from geology to 
helminthology economic history and 1 rench 
politics and m area from Walts to Natal and the 
Great Barrier Rtet But the whole collection is 
muted in that it is concerned with the world as the 
environment of the central figure — man — and 
typifaes the scitnco for which Prof Ikure has 
stood for more than a quarter of a century — ^thc 
science of modem geography 

Amongst thi more piirt ly geographical lesearches 
mcluded arc Miss R M Flemings Outline of 
some hactors m the Development of Russia — 
a valuabk summaiy whu h incorporates a coiisidi r 
able amount of material formerly oiilv available 
ui Russian Miss h B 1 aidler s study of the 
limits of urtain cultivated plants in Spam — an 
important contribution to the solution of the vexed 
problem of how far Spain can lie regarded as a 
Mediterranean countiy and Mr X I Fvans s 
geographical study of the Pyrenees as a barrier to 
mankind lhe editor of the volume Mr lorwerth 
C Peak contiibutes an account of thi old Welsh 
wood tmmng mdustry Wales also hguies m a 
geological contribution by Prof W J Pugh and a 
study of miners phthisis m Cardiganshire by Mr 
E G Bowen 

Miss H A Wilcox has attempted to throw light 
on the former distribution of natural vegetation in 
southern England — a subject fraught with diffi 
oulty but of the utmost importance to the pre 
historian Mr b J Jones deals with the distnbu 
tion of perforated stone axes in Purope Mr R A 
Pelham with the trade of the Cmque Ports m 
1307-8 Miss b Hams with held systems m 
Guernsey Mr H Hauck deals with the influence 
of geographical factors on the Jb rench elections of 
1928 His maps emphasise the fact that the noh 
cattle rearing and cultivated distncts support 
the right wing party the peasant owners of small 
farms mamtam the radical faction, whilst the 
extreme left receives its mom support firom urban 
and mdustnal oentres It is interesting to notice 
how closely his oonclusions would apply to Great 
Bntam 

The last essay m the volume stnkos a different 
I note giving a delightful sidelight on daily life and 
work wnth such an expedition as that to the Great 
I Bamer Reef L D S 
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Our Bookshelf. 

Avstrahan Katn-Forea Trees exdudtng the Speetee 
confined to the Troptce By W D f^ranois Pp 
XU +34,7 (Melbourne CounoJ for Soientifio 
and Industrial Besearoh, 1929 ) 10« 

Although this book u pnmanly intended for the 
Australian forester and botanist, it provides a 
wealth of information about the trees of the rain 
forest of eastern Australia which renders it a useful 
work of reference The outstanding feature is that 
the desonptions are drawn up by a botanist who is 
equally fanuhar with his specimens as trees m the 
forest and as herbarium material 
The practical side of the work is further enhanced 
by an artificial key to the trees described, which 
has been worked out and drawn up by the author 
in the field Keys of this nature are difiioult to 
make as a rule, but undoubtedly they are appreci 
ated more by the forester, who often hnds diffi 
culties in working m the held with keys prepared 
from herbarium material onlj and worked out on 
a phylogenetic basis As the systematic enumora 
tion of the species is according to Englcr and 
Prantl, it would have been helpful had page n f 
erences been inserted against the names of the 
species where tht y occur in this artificial key The 
book itself IS not a convement size for field work 
(9 m X 6 m ) and it would be advisable to issue 
the artificial key in pamphlet form so that its 
usofulnc <18 can be extended 
The book is profusely illustrated by plates which 
are given generally m pauw — one plate showing 
the lower of the bole of each trunk, the nature 
of the bark, the base of the tree, and the character 
of the surroundings, the other, a more detailed 
view of leas os, flowers, and fruit 
This is a very good example of a work which 
cannot have more than a local — though a very 
wide local — interest and application >So much 
work of this nature is never able to be published 
because it cannot bo considered to be an economic 
proposition It is very gratifying, therefore to 
note that Mr Francis was able to secure oflicial 
publication through the recommendation of Mr 
Lane Foolo, Inspector General of Forests This 
IS the second publication by the Commonwealth 
Government umer the scheme for assistmg the 
pubhcation of work earned out by Australian 
scientific workers which is not likely to prove 
financially remunerative and therefore is un 
attractive to oommeroial publishing houses 

Marrtage, Poet, Present and Fvture an OuUtTte of 
the Htstory and Development of Human Sexual 
RekUtonshtps By Ralph de Pomerai Pp 
xvu +370 (London Constable and Co , Ltd , 
1930 ) 15a net 

Mb du PoHBBAi s book is a welcome and opportune 
addition to the literature on marriage, even though 
Prof Westermarok has published wnthm the last 
few ^rs a revised and enlarged edition as well as 
an abnd^ent of his classical work on the subieot 
The author of the present book holds that both 
Westermarok and Iiotoumeau, having wntton 


exclusively from the viewpoint of the family and 
regarded piocreation as the sole or highest function 
served by matrimony, have pan! insufficient at 
tention to the urge of the gregarious In other 
words, he suggests that they have fallen out of date 
owmg to the institution and spread of com 
pamonate umons and the changed ideals and 
ideas which they imply Furthi r, there has to be 
taken into account the eftrct of current psycho 
logical theory m relation to sexual activity and 
le^ession 

The reader will hero find the evidence to be 
collected from pnmitive popks reviewed from a 
new pomt of view the practices of the present 
day, both orthodox and those regarded by some 
as unorthodox are analysed , aiul the probable 
course of future dcvelopmc nt is sketched in the light 
of tendencies here revealed Much of the brok 
IS naturally of a highly controversial character 
Ihe vabdity of the argument, m fact, depends upon 
whether its viewpomt rests upon what is merely a 
passing phase or on a development which is to be 
a permanent directional factor m the future evolu 
tion of society This is too largo a subject foi 
discussion here, much as Mr do Pomerai mvites it 
It may be pointed out however that the modern 
attitude towards marriage and sox appears to gne 
too great weight to factors which are secondary to 
the mam biological purpose of society and of sexual 
relations 

(tneiales By the late Prof H U 'W Pearson 

(Oambndt^ Botanical Handbooks ) Pp vu + 

104+4 plates (Cambridge At the Umversity 

Press, 1929 ) 18s net 

Thk class Gnetalos is umque among seed bearing 
plants m the habit and habitat diversity of its 
members and m the use made of it by those intei 
ested in phylogenetic hyMthesis The appear 
ance of a monograph by the late Prof H H W 
Pearson is, therefore, a matter of considorable 
importance The manuscript was completed and 
prepared for pnntmg by Mrs Thoday, who has 
add^ valuable notes and is largely responsible 
for the final theoretical chapter 

The first chapter summanses the habit, distn 
button, ecxilogy, and taxonomy of the three genera 
Ephedra, and Wdmtschia , the second 

gives details of their vegetative morphology and 
anatomy , the third considers their inflorescence 
and flower structure and the fourth deals very 
fully with their reproduction A frontispiece of 
the author, three j^tes and 89 figures illustrate 
the bcxik 

The mtorrelationships of the three genera re 
mam obscure, and P^f that they are of near 
afimity is lacking ^e somewhat diverse views 
hold as to the natural position of the Gnetales most 
often agree m placing the group m the viomitv of 
the top of the Gj^nosperms and the bottom of the 
Angiosperms The Ahgiosperm characters ha\o 
been emphasised by recent wnters and Pearson 
agreed that there must be a Onotalean Angio 
sperm allianee ” but probably not a direct one 
A hypothesis is outlined which derives the 
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Angiusporra embryo sac from a primitive form the 
(ssential characters of which are preserved m 
Onetum the evolutionarj tendency being towanis 
a shortemng of that portion of the hfe cycle 
which hes betwroen the maerospore mother cell and 
the functional gamete W B T 

(Jiwrejt diftule QodlewsU pert Pubheos par 
Ladislas Vorbrodt Vol 1 (1870 90) Pp 
vm + 699 (CVacovie Aoaderaie Polonaise des 
Sciences et des Lettres 1930 ) 

Thf Polish Academy of Science and Letters is 
publishmg m throe volumes of wrhioh the first has 
already appeared the oolioctcd work <t !^miie 
Godlewsfci the veteran plant physiologist who 
celebrated his eightieth anniversary in 1027 Ihis 
first volume contains an early paper on the dt 
pendinoe of the amount of oxygen tlisengageil from 
leaves upon the carbon dioxide content of the air 
which was carried out by tht author m Saeh a 
laboratories with apparatus previously used by 
Pfeffer then also wcrking at Wur/burg as were 
also the English botanists Vines and rVancia 
Darwin 

The volume contains pa|)ors written prior to 
1890 they are pubUshed usually in the language 
in which they originally appeared but a few of the 
Polish papers are translated for the first time (into 
French) These papers alone are sufiioient to show 
what a valuable influence Prof Godlowski must 
have had upon the devclcpmtnt if the bic logical 
Boienocs in relation to agnemture during his tenure 
first of the chair of botany at the School of Agn 
culture in Diblany (1878) and then of the chair of 
agricultural choiiiiRtry at C racow where he w as also 
in charge ff the subject <f vegetable physiokgy 
(1891 1919) Still vigorous upi n the i xpuy oi his 
post under the regidations for superannuatic n 
Prof Godlewski then ocot pted the direction c f the 
agricultural section of the Institute of Rural 
Pconomy just estabhshed at Pulaw y 

50 Jahre KaUeteckntk 1879 1929 ( eschtrhte dvr 

GeaeUeehaft Jur Ltndea Ftamaschtnen A G 
Wiesbaden Pp iv + l92 + 6 Tafeln (Wies 
baden Gcsellschaft fur Linde s Fismaschmcn 
A G 1929) 

This well illustrated aolume has been issued in 
commemoration of the jubilee of the foundation 
of the Lmde company in 1879 It contains a short 
hfe of Prof Carl von Linde the founder an account 
of his early work on refrigeration and on the use of 
the Touli Thomson coolmg as a means of hquefying 
ases on an industrial scale and a history of the 
ovelopment of the company and its offshoots up 
to the present time 

Von Iiinde was born m soul^em Havana in 
1842 a son of the manse After education at the 
local G^nasium he spent three years at Zunch 
poly teohmo and after two more years in locomotive 
works he was in 1866 appomtra to the teohmcal 
staff of the Krauss locomotive works at Mumoh 
In 1868 he became additional professor and m 
1872 ordinarv professor of enguieenng m the newly 
founded techmeal school at Munich Here he 
No 3170 Vol 126] 


introduced such improvements m the theory of 
refngeratmg maohmes that m 1879 the I^de 
company was formed with works at Wiesbaden to 
manufacture machines on his system In 1892 he 
returned to Munich and lectuim on refrigerating 
machines there until 1910 In 1895 he succeeded 
in hquefying air by the Joule Thomson effect and 
this led to the liquefaction of other gases and the 
establishment of ^tion H of the company for the 
manufacture of machines for mdustnal liquefaction 
and fractionation of mixtures of gases 

Cclendge the Svbltme Aomnambuliat By John 
tharpentier Translated by M V Nugent Pp 
X + J32 (I ondon Constable and ( o Ltd 
1929 ) 16s not 

This is certainly a beautiful and uispinng book m 
spite ( f a certain heaviness of style dm parth 
to excessive faithfulness in the translation It is 
remarkable how many English worthies are hndmg 
their best interpreters in Frenchmen M thar 
ntier does not compete with the vivacity of 
Audr^ Maurois m his lives of Shelley Disraeli 
and Byron but he is a much mote profound and 
sympathetic student He judges very fairly the 
hilosophic attainment of Coleridge not rating it 
igh he IS enthusiastic about the best in his poetry 
and he gives a penetrating and convmcing stiid> of 
his pers >nahty The hght with opium devas 
tating effects of the dnig and the noble and finally 
successful struggle to overcome it with the help of 
Dr Gillman could scarcely be bettor described and 
will lie to many readers the most interesting part of 
the book But they should not resist the fascina 
tion of M ( harpentier s picture of the old man 
eloquent m his last stages at Highgate He was 
essentially good and would not have seemed old 
had it not bron for the ravage s of his v ice Ho was 
but sixty two when he died and those who care for 
his momoiw a number likely to be increased by this 
book would do well to see that his tomb in the cry pt 
at Highrato School is more reverently treated than 
it was i^cn we last visited it F S M 

b xpenmental Opttce By Prof Albert F Wagner 
Pp XU +203 (New York John Wiley and 
Sons Inc London Chapman and Hall Ltd 
1929) 16s net 

IiiB coursi of optics outhned here is one which 
has been developed for an advanced class at the 
pcMtgraduate school of the Umted States Navid 
Academy borne ninety experiments are described 
m mneral of an advanc^ type and requiring more 
elaborate apparatus than is found m most teaching 
laboratories m Great Britain Its value for genend 
purposes would have been mcreased considerably 
if more photographs and perspective diagrams of 
apparatus had bMn given although those present 
are excellent In spite of these minor defects 
which are indeed only apparent when it is put to a 
use other than that for which it was originally 
intended the book should be of much value as a 
work of reference for teohmcal students o-nd the 
more advanced degree classes Prof Wagner 
insists upon the importance of geometneal optics 
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Letters to the Editor. 

[Tht Editor doea w4 hold himself responsible for 
opinions expressed by his oorrespondeiUe. Neither 
can he undertake to return, nor to correspond with 
the writers of, r^ected manuscripts intended for this 
or any other part of Natubk. No notice w taken 
of anonymous communications,'] 

Single CoUialone of Electrons In Nitrogen. 

In some recent exporiments, I have m^uretl the 
energy lessee suffereu by oloctrons of imtially homo- 
geneous speed in passing through nitrogen, the pres- 
sure of which was so chosen that no appreciable 
amount of multiple collisions should occur. The 
method consists in accelerating electrons from the 
hot cathode O mto the Held-free space bounded by A 
and B, where the collisions take jilace (Fig. 1). Those 
electrons which have not boon deflected appreciably 
from the original direction of travel proceetl through 
the perforated centre of B and through the narrow 
slit *’i enter the box D, where their speed is moasuretl 
by means of a deflecting electric fleld botaeen E and 
F and a box collector O, placed immediately behind 
the exit slit iS'|. 

Hughes, Rojansky, and MoMillon ‘ have shown 
that in such a cylindrical deflection condenser re- 
focusing of the electron jiaths takes place for a moan 
deflection of 127° 17', which is the distance along the 
arc from iS'j to S,. Pure nitrogen is aupplieii through 
an artificial leak and, having |>assod the collision 
chamber, is [lumped away to the right of »S'i by a large 
htoel diffusion pump. Sensitive compensation de- 
vices enable bombarding and deflecting voltage to bo 
chocked and adjusted with a high ilegreo of accuracy. 
A number of curves at constant bombanlmg volta^ 
wore taken by vorymg the deflecting voltage in small 
steps. In most expenments, however, the deflecting 
field was kept fixM, and the different parts of the 
electron distribution curve were moasureil m turn by 
a()plying sui adjustable accelerating voltage between 
B and iSj. Ilombarding voltages ranged from some 
80 to about 600 volts ; pressures of 1-4 x lO"* mm. 


The distribution curves obtameil with both mothwls 
of measurement exhibit a strong and sharji peak due 
to electrons which have ictainoil the whole of their 



eneiw. Close to this [leak, on the side of lower 
velo^ties, there are several small maxima in Edition 
to a continuous distribution, which is rapidly ap- 
proachi^ sero at greater distances from the primary 
peak. Fig. 2 shows the goiieral appearance of the 
curve oorrespondmg to energy losses of 0-80 volts. 
Port of the inelastic ooUisions responsible for this 
curve take place at the edges of Si and of the holes in 
B (possibly also to a small extent in A). From a 
oompunson of curves with a high vacutun m the 
ohunber and with different pressures of nitrogen it is 
usually possible to distinguish the effects of sufh 
No. 3170. VoL. 1261 


oollruons from those protlucod by imfiacte with mole- 
cules of the gas. 

The volt equivalents of the energy losses indicatetl 
by the maxima in the distribution curves arc tabu- 



lated below, together with the munlier of indeiiendcnt 
determinations and the average error in eacn single 
iletormination 



I'l must be attnbuted to impacts with the elec- 
troiloH. In fact, 1 have [ireviously boon able to show • 
that there is frequently a loss of 6-5 volts with platinum 
— B IS a platmum foil— and of 6 0 volts with copper 
(copper slits). Of the rest, at least F,, V,, and P, 
apiiear to belong to collisions in the gas. 

By far tlie most conspicuous one of these is P4. 
Energy lessee of this magnitude have boon observed 
by I.,angmuir and Jones,* and by Homwell,* m con- 
nexion with other work. The value of 12 78 volts is 
in excellent agreement with a transition from the X 
level of zero vibration for the normal molecule to the 
group of olectronio levels 6, 6', c. found by Bim and 
Hopfleld.' The 0 level of the lower a state is only 
8 sl volts above the normal level in the non -vibrating 
state. From the known emission mtensitiee of this 
baml, however, it appears that Hie most probable 

a from the latter level to the a state would be to a 
of vibrational number 3 or 4. If F, is attributed 
to such transitions, the observed value of 9 25 volts 
would, in fact, indicate a most probable end level 
of vibrational niunber 3 or 4. The considerable width 
of the 9-25 volts peak is consistent with this inter- 
pretation. The other maxima have not been corre- 
lated with any known f^ieotrosoopic levels at present. 

One of the chief objects of this inveetigation was to 
look for evidence of excitation proces se s pertaining 
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to the A level of nitrogen Since A => 388 6 volte 
for the nitrogen atom, these pTOoeeaeB vrould be 
evpected to give nae to a maximum in the region 
370 410 volte below the pnmaiy peak However, a 
careful search over this region with bombarding 
voltages as high as 600 volte failed to reveal any 
features of the und expected To give an idea of the 
sensitiveness of this test, it may be mentioned that 
in one case (bombarding voltage 640 volte) the total 
electron current rec eived by the collector in the region 
in question produced a steady deflection of the shimted 
electrometer amountmg to 3 mm of the scale A 
maxuuum of 2 mm could not jxissibly have escaped 
detection The 7,-, maximum, however, was 0 6 
metres on this scale and tlie pnmarv peak 148 metres ' 
Although It must be remembered that only nearly 
undnflected electrons oro coimtoil m these experi 
mente, and that the chance for a coUidmg eleitron to 
contmue m the same direction after the event could 
dimmish as the amount of energy lost becomes con 
Hiderable, one can soaroely hut mfer from this result 
that the probability that the electron will disturb a 
K electron is small compared with that of the dis 
placement of an outer electron 

EbiK Rl OBFBO 

Nobel Institute, Ciqierunentalfaltet, 

Sweden, June 20 


‘ Pkyt JUl vd 84 FP S(U 201 1S» 

■ Any toe Iroe A vol 127 p 111 1 

• PMyi Rn vol 81 p U7 1028 

• Plan n»t vd 88 p 860 1028 

• Athopkyt J vol 88 p 267 1028 


The Dissociation Theory of Solution. 

It u* now forty three years since the electrolytic dis 
sociation theory was proposed by Arrhenius m 1887, 
to oriount for the changes m the physical properties 
of solutions caused by oleotroltd«e, which had com 
{lelled Van ’t HoS to introduce the coeflioient » into the 
gas equation 

rv BT 


Impressed with the view that the osmotic pressure, 
depression of the freezing pomt, dunmution of vapour 
piessiire, etc of solutions are functions only of the 
number of dissolved particles Arrhenuius concluded 
that electrolytes ’ must contam a greater number of 
particles, which could only bo deiived from the dis 
Hooiation of tlie solute ^ choosing the dissocia 
tion of each substance to fit the observed values the 
theory could easily be mode to account for such effects 
It can now he shown that the assumption involved is 
moorrect 

In a senes of papers on the molecular theory of 
solution, and on the vapour pressure of liquids, ui 
the Phtloaophtcal Moffanne ( 88 , 696, 1019 , 44 , 897, 
1922 , 48 , 936, 1924 , 60, 1147, 1926, and seventh 
tier , 10, 160, 1930), I have shown that the vapour 
pressure of a liquid is produced by the particles that 
approach the simaoe with suflSoiant heat eneiw to 
enable them to overcome the attraction of the uquid 
and escape mto the vapour The vapour pressure 
IS therefore a functicm of moleonlar attraction, volume, 
and motion only It u expressed by the formula 


p =81 84^8 


m which T is the absolute temperature, X the ratio 
of the total average velocity of the moleoules m 
the hqmd m the given oiroumstaaces to that m a 
perfect gas, A is the actual state of aggregation of the 
moleoulM m the mven liquid, 4 its oo-volume, S ite 
■urfaee IStaston. M its molecular weight, t x 10** the 
nearest distance of approach of the centres of the 
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molecules, and p the density of the homd In this 
formula the factor X shoulcl be speoiauy mmtioned 
because its mtroduction amoimte to a denial of the 
pnnciple of the equipartition of energy As we 
are oonsidermg the motion of molecules m a hqmd, 
wiuoh are subject to the action of the tremendous 
forces that prMuoe the cohesion of the medium, we 
are oompellim to admit that their velocities oannot be 
the same as those of the pm tides m a perfect gas at 
the same temperature The factor X represents the 
ratio of the most piobablo sjieed of the molecules m 
the hqmd to that m a perfect gas, and is a function of 
the cohesion. A, of the methum 

If this expression is extended to cover solutions of 
non volatile solutes, it becomes 


«_ai o, MttOiTK 
** * (AAfiW, +Af,iPi)4 


m which to IS the weight of solute or solvent, the sub 
sonpte relating to solvent and solute respectively, and 
gives values for salt solutions m accordance wnth 
observation 

It follows that the vapour pressure of salt solutions 
18 determined by the attractions, volumes, and motions 
of the particles only Whm a salt is dissolved m 
water, the oohosiun of the hqmd is moreased on 
account of the greater cohesion of the salt particles 
In the case of a salt solution, therefoie, as distinct 
from that of an mert substance that does not mcrease 
the (oheaion of the hquid medium, the vapour pressure 
is diminished by the greater attraction to be overcome 
by the esoapmg molecules, as well as by the dimmu 
tion m the number of particles of solvent present in 
unit volume of the hqmd That is to say, m an 
aqueous solution of urea, for example, the vapour 
pressure is less than that of pure water merely be 
cause there are loss watei particles present m unit 
volume, but m a solution of common salt the fewer 
water portides must also ovenome a greater attnu 
tion on the part of the solution before they can escape 
into the vapour 1 horefore, the fundamental assump 
tion of the dissociation theory, that the dunmution of 
vapour proesuro is proportional only to the number 
of solute particles present, is mcorrect The vapour 
pressure is determmed also by the cohesion and 
volume of the solute particles Instead of choosing 
tho dissociation ’ to fat the observed properties, it is 
now possible to calculate the propeities of solutions 
from the attiactions and volumes of tho jiartioles of 
solvent and solute 

By a similar, though lees direct, method it has also 
boon possible to show that tho extra depression of 
the freezing pomt of salt solutions is determmed by the 
mcrease m cohesion of tho hqmd that is due to the 
presence of the salt jiarticlee m it 

Further, it is possible to pve a direct disproof of 
the dissociation theory Edser’s formula for the 
oohesion, K, of a pure hqmd, 



oon bo extended to give the cohesion, X,, of the dis- 
solved particles m a solution, m the form 

(4) 

As the valuoB of X, given by this formula are mvolved 
m the vapour pressure formula (2), which has been 
found to be correct, theire u no doubt that the formula 
( 4 ) corresponds to the actual attractions between the 
selt particles m solution From this formula the 
attraction between two portielea of, for example, 
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potaasiuin nitrate in solution, at a distance of, say, 
10 ' cm , la found to bo 6 24 x 10-^^ dynes If the 
uartiolee were diswoiated , the eleotncal atti action 
between the lona at the name distance woulii be 
2 21 X 10 * dynes, which is of tlie order of a million 
times as great, and us impossible Therefore the 
potassium nitrate camiot bo dissociated 

By taking mto account the attractions between the 
particles, it is posable to account for the solubiUtios 
of different substances and to explain the mechanism 
of solution, which the dissociation theory was unable 
to do 

The results are evidence that the so called failuro of 
tlie classical d^amics is due, not to inhenat defects 
m the method, but to the omismon on the part of 
mathematicians to allow tor the attractions of movmg 
particles m close proximity to one another 

S C Kbadxurd 

Scienc e Museum 
South Kensington S W 7, 

July 6 


Tlie Nucleus of Amotbrn pnteua Pallas (Leldy) 
[^Clisos dlttlucaa (Schaeffer)] 

In Krgebnisse mit tier Nucloalfarbung liei emigen 
RhiAopoden , Aug 12 1929,* Bogdanowicz describes 
the effect of houlgen s nucleal reaction on the nucleus 
of A prote%u In a letter to NATtTBi» (June 22 1929) T 
briefly summarised my results of a long senes of ex 
]x.rimenis on the same subject It uall )>e seen from 
a perusal of the two puhhcations that our findmgs 
agree with legard to the jiresence of a reticulum of 
chromatin on the karyoKoine (a conclusion I bad a1 
ready ariivcd at by a study of the do\tlopmoRt of 
the nucleus •), but differ with respect to the nature of 
the so called ohromatm blocks m the penjihery of 
the nucleus Bogdanowicz fails to obtain a t nioroatin 
reaction for these blocks Now these (tuoinatin 
blocks have a twofold theoretical signilioanco (1) 
they form the kaiyosomis of the Agamotos (2) they 
show a very primitive type of mitosis * It is, there 
tore, important to anivo at a decision with legard to 
their exact character There is, however, another 
lesson for endeavouniig to clear up any discrepancies 
111 the vanoiis desciiptious of the miclena of ^tnoeCia 
proteua As 1 have already pomted out, two largo 
free hvuig amoebae have bem confused under the 
name ot Amoeba proteus, namely, 4moeba dvbta 
(bchaeffer) and Amoeba prote/ua [Fallas (Loidy)=> 
L hoot dtffluena bchaeffer] Therefore in making any 
lefereiice to pajiers published before 1916 care ^ouln 
be taken to ascertain to which of the two amoebao 
reference IS being made As I know from expenenco. 
It IB not always easy to do this But failure m this 
resjiect is a fruitful source of confusion Hence the 
justification of this summary of the results of many 
years study of the nucleus of A protrua, in its develop 
ment and in its adult condition, by the ordinary 
mu rosoopical stams , these results being checked and 
confirmed by a later investigation by h eulg^n s 
method 

The nucleus of A profeua consists of ( 1 ) a more or 
less centrally placeci karyosome, (2) a penpheral 
achromatic network in which are suspended ohro 
matm blocks the whole immersed m nuclear sap and 
surrounded by a nuclear membrane The karyosome 
w m the form of a thick disc with rounded edge, so as 
to appear circular m plan, band ' shaped m elevation 
It presents a variety of appearances when being rolled 
about m the oytoplasm, and thus changing from its 
plan ’ to Its elevation ’ position 

The karyosome is made up of an achromatic 
ground substance on which is to be seen a re^mihun 
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of chromatin I he consistency of the karyosome 
diffeiH in different speiuiiens and vaiies aicordmg to 
the age of the amoeba and othei circumstances Tlu 
amount and the distribution of the chiomatiu in the 
karyosome varies at different times In the young 
that IN, immature, amoebae the kaiyosomo is well 
marked off and is a luiupicuous strut ture in the 
nucleus But the ihromatin is very sparse In fact 
I failed to get any jxisitive leaction for thiomatin in 
uncut nuclei, oxcejit tlie merest tiaco, until I hod 
examined hundieds of stiocimens 

in the older, that is, tully diffeientiatod and adult 
amoebae the Imryosome sometimes btaiim deeply by 
heulgetis method, showing wtl' marked blocks aritl 
patches of ohromatm which differ m colour tune m 
no way from the fully develojxxl chromosomes m 
dividing nuclei of other animals and plants used bj 
way of controls At other times the karyosome 
aptmars to contain less chromatin 

It IS imjioitant to emphasise the fact that chromatin 
18 a hvmg substance It is, therefore, ever changmg 
growing, increasing m amount, differentiating out oi 
the chemical hiibstancos which build it up, ilividiiig 
Iho c Iituiges described above are clearly brought out 
when largo mimbeis of A protcua are stiitiied b\ 
fiotilgons reaction os is also the case when huge 
numbers of iimoeboo are treated with aceto carmine 
as 1 pointed out long ago 

In the adult amoebae clearly ilefined tbiomatui 
blcHks are to be tound in the periphery giving the 
leaction for cliiomatm by l*eulgens mctluxl as al 
ready stated Ihose similarly grow differentiate 
divule when a block is icady to cliyide, it stains 
yery biightly , win n it is m the resting condition 
it IK not so evident anti it does not staiul out so 
prominently from the underlying ground Bubstaiiie 
In conclusion, I may luhl tliat through the kindness 
of Prof Boliert llianilieis of New Iiork I hnyo been 
able to examine the Amoeba duhin of tho States (it 
differs in no wise fiom tho tiiateiial obtauiod locally) 
anti so to assure myself that not only tlo the t\ti> 
plasmtc thniacters of the two s|>ecios differ but also 
there IS no karyosome in the niic It us of A dubta 
Monica Ivvtor 

Notre Dame Dowanhill 
(Jasgow )uno 2) 


' ZfiUehr ft far Zenforiehmn m d rnttroMloptiekr Anatomie 11 
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Molecular Rotation in the Solid State 
Thk determmed crystal struotuice of a number of 
primary alkyl ammonium hahdee mdioate that m such 
compounds the carbon atoms are arranged oollmeorly * 
in a particular group Thus in the case of primary 
amyl ammumum ohlondo* the X ray diffraotion data 
from powders and angle orystals can be completdy 
explamed by a tetragonal umt of struoture oontammg 
With a =0 01 A, 0-16 69 A The 
space gremp is 2)**, O^, -Da’* *“*6 the Cl, 

N oncT O atoms are at o^u, jod, with Ua=o 0 090 
The absence of reflections m odd orden from planes 
(AJtO) with (A +Is} odd and the mtenaties of refleotioiui 
from other planes such as (200) reqi^ the carbon 
atoms of the CiHii to scatter X radiation os if 

tb^ are orraugM collmearly m each group 

Prof Lmus Pauling, of the California Institute of 
Technology, has recently suggested to me that the 
mdioated oollmear orrangonent of carbon atoms might 
be in error If the carbon atoms of an alkyl group 
really haye a ‘ sig sag ' arrangement and the group is 
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rotating ■ about its chain axis independent m phase 
of other rotating grouM, then the result givoi above 
would be obtained if the temperature should be 
Bufhoiently lowered this complete rotation would be 
replw ed by slight oscillation about some oqtuhbnum 
positions 

Observations were made on primary amyl unmonuim 
chlonde at approximately liquid air temperatures 
The density determined by suspension m mixtures of 
liquid nitrogen and oxygen, is e 1 0 probably a little 
greater than the value 0 963 at 25° C Diffraction Imee 
on powder photographs (CuK radiation) at hquid air 
temperatures are similar in spaoings to, hut raaikedly 
different m intensities from those at room tempera 
tures some few additional Imes requinng a larger 
unit of structure are also present It is difficult to 
deternune accurately the structural oharacteristicB of 
such a < (implex compound from powder photographs 
alone The phutographs at liquid air temperatures, 
however indicate from their similarity to photogianhs 
at 25 that the crystals have approximately ortno 
goiial axes and that the atomic arrangement m the unit 
of structure containing 4NH,C,HjiC 1 with the dunen 
sions a h 70Ac cl6 6A is closely similar to 
that m the unit of atruoture previously desci ibed 1 he 
presence of planes such as (210) and (300) referred to 
the axes of the huger unit of structuie could be 
explauied by alteration in tlic structure but jirobably 
18 best accoimted lor by absence of the suspected 
molec ulai rotation that loads to the fortuitous deter 
mination ot the unit of struotuio and atomic arrange 
ment at loom tom|>orature8 

The best test fur a possible collmear oirangoment of 
the caibon atoms of a C,TI„ gioup is the absence of 
reflections in odd oiders from planes (hkQ) with (h h) 
odd (Indices referred to a unit of stnicturo havuig 
a b 50Ar l6flA) I he large axial ratio makes 
it difficult to distin^ish between reflections fiom 
(hkO) and (hkl) with ( umty on powder photograplis 
Reflections from (200) and (201) however are very 
weak at liquid air temperatures while reflections from 
(200) are strong at room tempeiatuio This change m 
the mtonsity of (200) could be cxjilained by a great 
dei>arture oi the cham axes of the C|Ui, groups from 
parallelism with the tetragonal axis of the crystal 
at hquid air tom^ratuies or os is most probable 
by a departure of the carbim atoms from a collmear 
arrangement 

The most immediate conclusion is that tho carbon 
atoms in a C,Hij group are arranged in a zig xog 
manner and that the charactensti(» of the A ray 
diffraction photogiaphs made at room temperatures 
from crystals of primary amyl ammomum chlonde 
anse jiartiaily from rotation of the C|Hu ^ups about 
their chain axes Tho conhguration of a hydioccubon 
chain os deduced from the crystal structure of the 
primary alkyl ammonium habdes is thus probably the 
same os that brat found by Muller and bhoarer * for 
some long oham ahphatio compounds The carbon 
to carbon separation along we oham axis is c 
1 20 1 30 A , and the carbon carbon distance might 
well be c 1 *>4 A 

It thus seems as Pauling boa mdicated, that m a 
ciystal containing molecules or moleoular groups writh 
small moments of inertia about some axes these mole 
cules may undergo rotational motion about these axes 
Stxbumq B Hsndkicks 

Fertilizer and Fixed Nitrogen Investigations, 
Bureau of Ohemut^ and Soils, 

Washmgton DC 
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Raman Effect, Fluorescence and Colour of 


Tuk Raman spectra of vonous simple substances, 
including especially the non metalho elements such as 
phosphorus chloime and carbon have been mvesti 
gated by me In the coiinse of this work numerous 
samples of diamond were examined and a bnef reixirt 
of the results may be of mterest as supplementing the 
accounts which have already appeareef m Nati rb of 


The 


10 


je extreme sharpness of the Raman hnee obeerved 
witli diamond invited attempts to measure then wave 
length with all possible jireciaion fleven different 
diamonds gave results identical withm the limits of 
erioi of measurement The best representative value 
forthemfia red wave number was found to be 1331 5± 
0 5 cm * m Mreement with Ramaswamy s measure 
ments but diifermg rather seriously from the value 
1342 given by Robertson and Fox In the case of 


B 


O 


o 


lis 1 

one very iimierfect diamond it was n iticcd that the 
luie was diffuse and distorted and was accompanied 
by a famt companion line on the longer wave length 
side 

A feature of imiiortante not mentioned in Natobit 
of May 10 is the continuous spectrum accom|)anymg 
tho iCunau luiee This appears with a fairly well 
defined edge on the violet side at alioiit A4240 A and 
stretches out towards the visible region Immechatoly 
pieceding it are two bands of which the first at 4152 
to 4162 A IS the more intense Iho mtonsity of tho 
bands and of the crntiniioiis spectium vaiics m a le 
markable way with the colour of tho diamond I hoy 
aie specially conspicuous with diamonds of a pale 
blue coloui and are extremely feeble with wnito 
diamonds Per cvrUni the Raman hnes are very 
difficult to observe with blue diamonds and are most 
easily obtained with colourless diamonds 

In h ig 1 A taken with a blue diamond and B wnth 
a white diamond exhibit those features C was taken 
with a diamond having the palest yellow tmge and 
showed botli the Raman Imes and tho bands accom 
panied by a continuous spectrum of considerable 
intensity From the fact that the mtroduction of a 
hlter cutting out the mercury line at 4040 A elunmates 
the bcuids and practically the whole of the oontmuoua 
speotrum, it may bo inferred that these represent 
fluorescence of a ajpecial tjqie The aggregate m 
tensity of the oontmuons spectrum appearing m A 
must have been very oonsiderable, and it was thought 
that the blue colour of the diamond m ordinary 
daylight was really due to this fluorescent radiation 
D was obtamed with another diamond of a strikingly 
yellow colour It gave feeble Raman Imes and a 
contmuous speotrum (without bands) stretching prac 
tically over the whole region from 3800 A to tho 
red end S Braoavantaii 

210 Bowbazar Street, 

Calcutta India June 14 
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Ramaa Effect In Paramagnetic Cryetale 

Vabiouh oryHtalline sulphates have been examined 
for their Raman s^iectra by the same method as that 
used for crystalline mtratM and deeonbed previously 
(Natubf Mar 22 p 463) The results indicate what 
appears to be a very remarkable influence of the para 
magnetism of the cation on the mtonsities of the 
^man hnes This appears very clearly when we 
compare the spectra of ferrous sulphate crystals 
(IieSO( 7H,0) with those of other isomorphous sul 
phates for example magnesium or zmi In the 
latter substances a strong lino spiers with a fre 
miency shift of about 980 cm ' This frecpiency is 
<marar teristic of the SO4 ion though its exact value 
shows considerable variations with the cation present 
in the crystal In the spectrum of the ferrous sul 
phate crystals however the bne fads to appear even 
when exposures are given of such duration that the 
feeble continuous spectrum accompanying tho mer 
cury Imes comes out strongly on tho plate With 
aqueous solutions of ferrous sulphate however the 
8^ line appears feebly 

That the disappearance of tho SO, line with fei rous 
sulphate crystals is connected with tho (laramagnetism 
of tho substance is inilicated by the fact that in other 
liaramagnetio sulphates as for oxarniile those of 
copper and manganese tho chaiaotenstic bO, Imo 
niijieats only woukly A similar weakening of tho line 
liie to NO, inactive frecjuency is also noticeable on 
comparing the nitrates of coiipei and manganese with 
the mtrates of other metals fhe observations indi 
ate that when the substance is in solution the in 
lluenco of the paramagnetism of the cation weakens or 
disap(ieais P Krishnahurti 

210 Bowbazai Street 
Calcutta India 


Submarine Gable Interference 
iHE dcsciiption given by F T Burt 111 ‘ f his 
measurements of audio frecjuency intcrfeienco is cl 
gieat iiitercNt and would be more si if quantitative 
values of the interference levels had boon given Iho 
bimilanty between tho natural intorfcrencre exj c nenced 
< n on uiituncxl aei lal and a cable is to he expoc to 1 
but details of the depth and armoui ingot the cable 
would be valuable to estimate ap| roximately the 
attenuation of the higher froqiienciee Mr Button 
loes not state whether a local earth was used or a 
soa earth contiguous to the mam cable nor the 
length of tho latter if used 

An attmipt at correlating the intermediate 
frecjuency mterfeience with the strength of tho 
aurora borealis might meet w ith sue cess this siigges 
tion IS sujiported by (a) the jiaitial correlation with 
mametic clisturbanoe (b) the higher level at night 
anci (0) the interference level bemg on tho mcroase 
when observations were apparently chscontiniied m 
September 1929 IiiXtremoly heavy and rapidly 
varyiim earth 1 urrents were observed at the Horta 
end of the Bay Roberta Horta (1928) cable dunng 
the evenmg of Sept 8, 1928 simultaneously with 
exceptional aurora at Bay Roberts 

The practical importance of mterferenoe measure 
meats on submarine cables lies in the limit set by the 
mterferenoe level to the smallness of the received 
signals, and hence to the permissible amplification 
both at low frequencies for telegraphy and at audio 
frequencies for telephony The recent suggestions 
for a loaded trans Atlantic telejihone cable * will de 
pond for their success on tho degree to which natural 
and artificial mterferenoe can be eliminated as for 
oxomjile by long resistance terminated sea eaiths. 
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or by screening the cable by a high permeabihty alloy 
This will be realised when it is stated that an overall 
amplification of the onlet of 160 decibels will be re 
quired at about 2200 to 2600 c p s * 

The programme of tests on the La Panne Lisbon 
cable to be laid by tho Telegraph ( onstruction and 
Maintenance Co T til for tho Italcablo f o later this 
year includes tho recording of telegraph frequency 
interference (fnim 0 to 200 c p s ) at La Panne 
Should Hufflcient time ho available I hojie to extend 
these observations to cover the audio fiequoncy range 
At this location with a long length of cable in shallow 
water down the Choimel it is anticqjiated that the 
mdustnal interference will be veiy heavy but tho 
character and intensity of natural intciferonce may 
bo similar to that obtained at 1 nnity Bay 

A L Mbvfbs 

reiegraph Construction anil Mamtcnance 
to ltd 

18 Whatf Rood I ondon, N 1 
July 16 

F 1 Burton Natcxc 116 n f Julsl. 1910 

* K W Wut er AtrUr mV XarlknfAttr TerA li, S Jt 12 VprU 

10,.0 H ( (Tai non Jour / B A ST 1 110 April 1929 Bee alio 

Jour Am /* A 48 p BS^ A unit 1929 

• A W McLa hlai iUrtrtnait 101 p 04 »cc 0 1929 

The Green Ray 

Thv extinct from a letter to Nacirf by R W 
Wood (vol 121 1928 p 601) m Sir Napier Shaw a 
recently pubhshid Manual of Meteorology vol 3 
Muggested to me that an observati m of the gieen ray 
I obtained last sjumg might be worth rerunlmg 
Woo I remaiks that the lay is moio bkely to appear 
when the hon/on at whiih the sun sots is markedly 
colder than the air c lose above it 

While deecondmg in clear weather as a passenger m 
a motor car into a valley m Kincaidineshire I watched 
the artificial sunset duo to the obsc iirmg of the sun by 
a hills me throe miles away the country being several 
Indus loo}) in snow the sunset o cupied about five 
see n Is the last disapjioaring edge of the sun turned 
from irange thiough jellow to a grass green In 
sj ito f the rapi I simset which should have been un 
favourable for seeing any green ray the sharp increase 
of temj ciaturc w ith height isual abo\ e a snow surface 
apjioars t > hayo jnoduced a sutticiently high dis 
jMrsion O S 1 Robfrts 

Ihc Uiuvorsity 
Aboicieen July 3 

Plasmoldal Discharges In Gases 

In the issue of the Physical Rei %ew of Apiil 1 1930 
there ajij cars a j ajier by Prof K W Wood on high 
frociuency cbschaigps in gases at low piessuro in which 
he deecribes a typo of dischoige neunmg it a jilasmoid 
This appears to be a new name for a jihenomenon 
which has been described before In particular it 
appears to bo the same as a type of disc barge desciibed 
briefly by mo in Natl rf of Mar 10 1928 Such a 
discharge was also shown by Meesis Gill and Donald 
son at an exhibition dunng the Bntish yVssooiation 
meeting at Oxford m the siunmei of 192Q 

It does not appear that Prof Wood has venhed his 
references carefully 1 find that a paper which was 
published by him m the Phtlosoj^tcal Magaztne m 
August 1929 IS referred to m his recent paper as having 
appeared m October 1929 

Also in his paper m the Philosophteal Magaztne of 
August 1929 he refers to another baper published by 
him m Natcbf of Oct 8, 1927 as having been 
published m Natubb 1920 S F McCaillh 

JBleotncal Laboratory, 

Ozfoid, June 6 
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The Royal Society of Canada 
AiritUAL MmaTisa is Montrsal 


O N May 20 22 the Royal Society of Canada met 
at McQill Umversity Montreal Prof A S 
Lve gave his presidential address on the evening of 
May 20 hu subject being Thu Umversu as a 
Whole Ho d^t suceessively and from the 
broadest pomt of view with the macrocosm space 
the microcosm atoms and electrons the aae of the 
umverse tune life and the on^ of hfe and 
domains of energy and stressed the divergence of 
existing views on may important problems and the 
number of such problems still to solved At the 
same session he presented the three gold medals of 
the Society The hlavelle medal was awarded to 
Dr A B Maoallum ementus professor of bio 
chemistry at McGill Umversity for his pioneer re 
searches in micro biochemistry the Lome Pierce 
medal for outstanding contributions to hterature to 
Sir Andrew McPhail professor of the history of 
medicine at McGill University and the Tyrrell 
medal to Dr Adam Shortt of Ottawa At the 
final session of the meeting the Hon Vmoent 
Massey Canadian Minister to the United States 
gave &o popular lecture on Art and Nationahty 
m Canada 

Perham the most mtcresting and outstandmg 
event of the whole meeting was the radio addn ss 
delivered by Sir Ernest Rutherford president of 
the parent of all Royal Societies from his home m 
rural England to the follows gathered m Moysc 
Hall at Montreal Ihe whole of the address with 
the (XLiption of a few opemng sentences was 
clearly heard by a large audience as was the tele 
jfiione conversation between bir Ernest at one end 
and m turn Prof I ve Sir Arthur Cumo and Sir 
Robert Jaleontr at the other Only ten years 
previously it had been considered a remarkable 
event when also under the direction of 1 rof Fve 
an artiste sang at Montreal to an audience of the 
Royal Society at Ottawa 110 miles away (and the 
reception was much less perfect) 

In Section I (French Literature and History) 
elevi n papers wore read and in Section IT (English 
literature and History) twenty five 
Section HI had to divide into sub sections to hear 
the nmety mno papers presented The sectional 
presidential address was dehvered by Dr Darnel 
Buchanan of the Umversity of British Columbia 
who spoke on the three body problem and gave the 
historical develramont of this famous mathematical 
investigation ftof J C McLennan commumcated 
a large number of papers by himself and his col 
leagues on spectroscopy and low temperature work 
One paper with H D bmith and Q O Wilhelm re 
portw results indicating that there is no appreci 
able difference m the states of oxymn moIecnleB m 
m and m liquid form Prof McJjennan himself 
described the construction of a new tyjie of speotro 
graph which will photograph the aurond green line 
m 1^ than twenty imnutes permitting oompanson 
of its intensity m the light mm the night sky for 
different penods of the mght With P K Moles 
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he has found that there is appreciable absorption of 
the green auroral Ime in oxygon at high pressures 
An mteresting paper (with J F Allen and J O 
Wilhelm) on the non superconductivity of bismuth 
alloys was also presented 

Dr J A Gray gave several papers on X rays 
and radioactivity The most mteresting of these 
(m conjunction with W H Zmn) showed that the 
scattenng of X rays at small an^s to wit^ five 
mmutes of arc of the primary beam indicated an 
abnormal scattering with certain specimens of char 
coal the mtensity increases so rapidly as the angle 
decreases that it is difficult to measure relative in 
tensities accurately Pigures obtamed show that 
with a certain specimen of charcoal the mtensity of 
the scattered radiation at five mmutes of arc is of 
the order of a miUion times that at nmety degrees 
Thu abnormal scattering u also shown by the fact 
that the part of the mass scattering ooemoiont for 
radiation scattered between ten and nmety mmutes 
u equal to 60 which may be compared with the 
total normal scattenng coefficiint which u of the 
order of 0 2 The scattering mcreased with nse of 
temperature Different wave lengths were used 
and it was not found possible to give an explana 
tion of thu ntw phenomenon m terms of the wave 
theory 

Dr J K Robertson m a mathematical paper 
gave a ngnrous treatment for measunng the half 
width of spectral sources Dr A N Shaw and 
H P Rulley desenbed a now method uiabhng the 
comparison of electneal voltages measured at dif 
ferent times and places to be made with the oxcep 
tional precision of two parts m a milbon Dr J b 
Foster and hu students presented several papers 
relating to the Stark effect mcluding one (with 
H W Harkness) m which it was shown that m 
xenon the usual rule for hydroge n differences u not 
applicable Papers tn ^phed geophysics were 
presented Iw Prof A S Eve Dr I Gilchnst and 
Dr D A Keys m which accounts of field work by 
ebfforcnt electrical and magnetic methods were 
desenbed An mterostmg demonstration of the 
piezoelectric pressure gauge oombmed with a 
cathode ray oscillc^raph was shown by H G I 
Watson and Dr D A Keys Dr W L G 
Williams gave a paper on applications of the theory 
of formal molecular mvanants to the theory of 
numbers which leads to some rather general anth 
metical results Dr S Beatty spoke on the role of 
equivalent lines m a bilinear tn^ormation m the 
pume and Dr C T SuUivan gave an mterestmg 
account of an mvestigation on an appbcation of 
matrix rank to the classification of surfaces defined 
by a oertam system of differential equations 

In tile Cihemioal Sub section Dr Otto Maass and 
B H Wnght desenbed the phymoal properties of 
the system hydrogen sol^hide-water and F R 
Moorehouse and Dr Maass desenbed the prepara 
tion and properties of ethyl acetylene Dr R H 
Clark and E Q Hallonquut reported a study of the 
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effect of a oiagnetio and also of an eleotrostatic bold 
upon the ethylene hnkage of the two eteotromere 
of 2 pentene Dr F B Allan gave a paper on the 
reaction of the solvent alcohol on dissolved esters 
in presence of calcium alcoholate, ammonia, or 
sulphuno acid R E Whiting and Dr W H 
Maxtm showed that extreme drying had no effect 
on either the light absorption or the photo expan 
Bion of bromine Dr E H Archibald ana F 
Bendle made a commumoation on the solubility of 
ber\ Ilium hydroxide m solutions of scxlium bi 
carbonate and the separation of berylhum from 
vanadium, chromium and uramum 

In beotion IV (Geological and Mmeralogical 
Sciences) thirteen papers were given, Mr A Q 
Burrows, provinoiar mineralogist for Ontano, pre 
siding Dr F S Alcock presented a paper on the 
Sdunan of Northern New Brunswick , his recent 
work in the Ohaleur Bay region has indicated that 
Ordovician and Devonian as well as Silurian strata 
occur in the north western part of the province, 
formerly mapped as occupied by Silurian he in 
eluded a discussion of the relations of the Sdunan 
with older and younger strata Dr M Y Williams, 
in a paper on the ^rre Seas of Western Canada 
advance evidence to show that the great Colorado 
sea retreated to the north and south, leaving 
western Canada dry land The rhythm of earth 
movements, however, continued, although with 
decreasing amplitude, and two or more invasions 
of the Pierre Sea closed the manne history of 
Cretaceous tune He discussed the areal extent, 
duration, and sigmffcance of the Pierre submetg 
once 

W A Johnston and R T D Wickenden gave a 
paper on the hitherto undesenbed Glacial Lake 
Regma, Saskatchewan, which extended for 176 
miloa south oast from the elbow of the South Sas 
katchewan River, and had a maxunum width of 
about 40 miles The lake was formed as a result of 
damming of the drainage of the South Saskatchewan 
River by the retreatmg ice sheet of the last glacial 
cpo( h and outflowed towards the south east by way 
of the Souns valky In two other papers W A 
Johnston brought together scattered data regard 
ing the occurrence of permanently frozen ground in 
noTthim Canada, discussed the question of the 
relationship of the frozen ground to present and 
past climatic conditions m the daciated 8uid un 
glaciated parts of Canada, and offered evidence m 
support of J B Tyrrell 8 view that fossdiferous 
clays on Roaring River, Duck Mountam, Mamtoba, 
are mterglacial m age Dr G S Hume dealt with 
features of foothill structures m Alberta, and 
pomted out that recent drilling for oil and gas m 
these foothills west of Calgary has revealed iiie 
prcHcnco of overthrust bloou lying on one another 
and separate by low angle thrust planes dipp^ 
south westerly Turner Volley, New Black Dia 
mond, and Jumping Pound stamotures are recum 
bent folds modified by faulting Late Cretaoeous 
rooks are behoved to underlie and to be separated 
by a thrust fault from the Palmozoic rocks juudact 
ivo of oil and gas m Turner Valley, and it is bus* 
peoted that the whole disturbed belt m thu ueq is I 
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overthrust on to the relatively flat lying sediments 
of the plains 

In f^tion V (Biological and Medical Sciences) 
fifty nine ^pers were presented, and m addition 
Dr Srent Gyorgyi, a guest at the meeting, gave a 
demonstration of the properties of hoxuronic acid 
Dr A T Cameron, ol the University of Mamtoba, 
gave the presidential address of the section on 
temperature and life and death Dr Wm Rowan 
commumcatoil a description of a new specus 
of Hydra found covering water weeds m certain 
Albertan lakes , the body and tentacles when 
extended may measure four mches Eggs are 
deposited m autumn and survive tho winter Ac 
cording to Dr A Willey, tho young garpike, when 
less than a foot long, possesses a miuble tail, each 
part working separately , tho tad tm is a soft mus 
cular process, which vibrates with great rapidity 
Dr ( M Fr^r loported the results of a studv of 
the razor clam of the Queen Charlotte Islands Dr 
J Plajdair McMumch presented a senes of papers 
from the Anatomical Dejiartment of the Umversitv 
of Toronto Amongst these was a report by Dr 
J C Watt of a case of an adult roan m whom there 
was a complete umon of the membranes surround 
ing the heart) and loft lung, whence it a as concluded 
that a special membrane of tho heart is not ncces 
sary for Its efficiency Dr H A Cates showed that 
the relative proportions of length and width of the 
skull do not alter to any conWerablo extent bo 
tween infancy and adult life, but that the relative 
height, with measurement taken from the Frank 
fort plane, mcreaaos greatly Dr K K George 
showed, as dotermuud by methods of precision, 
that m the majority of men the rmg finjmr is lon^r 
than tho mdex , m women tho opposite nolds Dr 
C C Maoklin, of Western Umversity, presented a 
study of stereoscopic X ray films of lipiodolised 
lungs, which demonstrated that in inspiration the 
bronchial tubes become shorter and narrower, and 
in expiration the process is reversed, these changes 
facilitating air exchange, and being correlated with 
the minute anatomical structure A network of 
smooth muscle with abundant elastic tissue envelops 
the tubes and controls t ho action The results hav c 
a direct beanng un pathological conditions of the 
lungs such OS pneumonia and tuberculosis 
Dre J G ^tzgerald and D T hrascr, of the 
Connaught Laboratoncs, Toronto, prest nted an ex 
tended senes of observations indicating that m 
fants non immune to diphtheria are the offspring 
of mothurs who possess no natural protection, while 
tho blood of adults shown to contam aiititoxm con 
tmues to contam it for a period of >ears , non 
immune adults remam non immune H des B 
Sims and D A Scott reported two absorption bands 
m the ultra violot sjiectrum of solutions of crystal 
line insuhn Exposure to ultra violet radiation 
lessens the potency of insuhn X ray radiation 
produces no effect A F Charles and D A Scott 
from a study of enzymic digestion of crystidlme 
insuhn, find that loss of physiological activity ap- 
parently proceeds even faster than digestion, the 
result mdicatmg that the activity is associated 
with the large molecule itself and not with some 
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ooiiatituent part of it Dr J B Collip of MoOill 
University and his oo workers outlined the prepara 
tion of the placental hormone emm^mn and showed 
that immature female rats are brought to sex 
matuntv by its mieotion thereafter manifesting 
cyclic changes while normal adult females are un 
affected R L Lutr outlined a method for deter 
mmuig potassium sodium calcium and magnesium 
m biological material after initial fusion with fummg 
mtnc acid and described a otystallme organic sub 
stance isolated from fuming nitric acid hydrolysates 
of the protein fraction of beef muscle and of 
casein 

Drs V T Hardmg and L J Hams of the Um 
yeraity of Toronto described tho production of con 
yulsions and subsequent death in dogs after forced 
mgestion of laim quantities of water Recovery 
from the convubive stage is rapid following intra 
venous or intrapentomal miection of ten per cent 
saline Dr John fait and W J McNally of 
McGill Umversity reported that the croaking of 
frogs IS essentially an under water signal conveyed 
by vibration this vibration occurring when air is 
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shifted from the lungs to the mouth and 
Tho fact that croakii^ can be heard merely implies 
that the signalhng ammal has its head above water 
at the moment Dr B P Babkm gave an account 
of a number of studies of gastnc and intestinal 
digestion by himself and his students Prof 
A H R Buller reported on some further expen 
ments on sex m fungi Dr Mane Yictonn gave an 
account of a study of tho literature and of tho plant 
Fhdea eanadenns Icadiiw to greater precision of 
nomenclature and Prof G W Scarth presented a 
senes of sinkage studies of floating logs of vanous 
trees the relative amount and distnbution of the 
three phases wood water and gas being studied 1^ 
mvimetrio and microscopic methods Prof F F 
Lloyd presented a compairative study of tho traps 
of utncvlana fftbba vulgana and capensta 
The Society under the presidency of Dr Charles 
Camscll Deputy Minister of Mines of the Dominion 
has accepted an invitation from the University of 
Toronto to meet there in 1031 whilst a similar in 
vitation to meet m Vancouver m 1032 was referred 
to the Cxiiincil for favourable consideration 


A Study of the Phenomenon of Spin in Airplanes * 

By H L WiMPxais C B F 


MbtHOU of bTUDY 

S o much for what tho spm is and what causes it 
We come now to the best way to study it 
1 his can ho done by employing models or by the 
use of full sized air^ilanes The latter method avoids 
uncertainties due to any possible scale cScct 
that IS failure of tho model to represent truly the 
motions of the full sized machine but adds the 
greater difficulty of making accurate quantitative 
measurements when in free flight and adds the risk 
of crash Fapenmints with models have been 
made in wind tunnels and in free flight Small 
hght raiMkls— to one twelfth or one twentieth 
scale — have been made at Famborough out of 
balsa wood and these have been dropp^ through 
a free fall of 90 f et m the large balloon shed Kine 
matograph records have been made and the motion 
afterwards measured up from the films (One of 
those films was shown on the screen ) In certain 
of these model dropping expenments a Bristol 
lighter model was us^ and success attended the 
effort to reproduce vanous types of spin In this 
particular machine the rudder was found to be 
surpnsingly efTective as a oontroUing organ and if 
the spin were started against this control it was 
ste^DM in SIX turns 

Of all the vanous controls the aileron is nonnaUy 
the least effective that is the ordinaiy type of 
aileron If however the possible aileron angle is 
arranged to be t erv mcreased the spinning 

motion IS affected llie following account of a 
model dropping expenment at Famborough will 
serve alike to indicate this aileron effect and to 
illustrote the nature of this mode of this form (k 
expMMttentation A l/20th scale model of a Bristol 
*Pl»UilK>dfiamp 1S« 


highier was used Ailerons were htted to the 
upper and lower starlioard winp and provision was 
mime for moving any of the eontrob at a prederter 
mined time dunng the spin This was don* by 
means of a spnng loaded dash pot with a vanable 
air leak I he model was released from a swmnng 
pendulum just under the roof of the balloon shed 
in such a wav that it was at release moving hon 
zontally at its stalling speed with 10° of sideslip 
It was buncheil with full lift rudder and with the 
elevators fully up With ailerons neutral the 
model completed 41 turns of a left hand spin in as 
many seconds A further test was then raodo with 
control release sot to move the outer aileron to an 
angle of O’)" after an interval of 2| seconds with 
the result that the model cea«d spimung within 
about half a turn 

The flat spm with this modi 1 was found to be one 
of verv smaU radius the mean angle of meidcnce 
appei nng to be about 75° (the smallness of the 
ramu lat spins is of course well km 
the consequent extraordinary differonoe sometimes 
found in the oentnfugal forces aotmg on tho pilot s 
and obBer\ er s bodies) Whereas m the ormnary 
spins of this model four and a half turns were made 
in four and a half seconds m the flat spm eleven 
turns were completed ih five and a half seconds 
and the axis of tho spm instead of being well ahead 
of the nose came close to the centre of gravity 

Sometimes the httle model was made automatic 
ally to centrahse its eontrob during the faU and 
the effect of this on the resulting motion was 
studied Sometimes the modeb were set mto a 
spm at the moment of release and the effect of 
variations m wmg arrangement asoertamed In 
this way the effects of staffer wmg gap deoalaw 
and other features can be studied rapidly This 
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has proved a useful method of investigation ; it is 
safe, speedy, and very picturesque. 

The other way of using models is to mount them 
in a wing tunnel and measure the foroes which arise 
during the spinning motion. This is an exceedingly 
difficult experment to carry out for the motion is 
complex, and it is no very easy matter to lead nut 
the connexions which will enable the couples about 
each of the axes to be measured It is not so diffi- 
cult to measure the moment about the autorotation 
axis, the axis of spin, and this investigation is now 
in hand The amount of the autorotatinn moment 
will of course give a measure of one at any rate of 
the forces tending to keep the airplane in the spin 
The fuller experiment will, however, be undertalten 
in one of the N.P.L. wind tunnels as soon as the 
apparatus is reaily 

iTet another form of wdnd tunnel test is due to 
Prof. Betz This consists in measuring the rate of 
autorotation of a hollow aerofoil in which air can 
bo allowed to pass internally from one wing tip slit 
to the other. These slits are placed in the upper 
surfaces and are parallel to the wing spar Measure- 
ments have been made in (lermany with these slits 
in different symmetrical positions and with or with- 
out a free internal air passage The result is found 
that with the best arrangement there is at some 
cost of maximum lift a distinct decrease of the 
tendency to autorotation, and that this gam is 
directly associated with the free lateral passage of 
the air inside the wing. The following explanation 
of the action is given by Schrenk.^ It is known 
that the motion of a rotating wing produces dif- 
ferent angles of incidence at corresponding sections 
of the two ends, such that at the rising end the flow 
adheres to the upper surface whilst at the other 
end it tends to break away. For this reason the 
hft on two such corresponding elements is not 
nocc>s8anly the same, and in no case will the 
pressure distributions on the elements coincide. 
The flow from slit to slit through the wing is caused 
by such differences of pressure, and acts in such a 
W’ay that at the wing tip at which the flow breaks 
away from the surface the flow is improved by 
suction of the boundary layer towards tne intonor 
of the wing ; at the other end the flow is rendered 
worse by the air streaming out of the slit. It follows 
that any autorotation there may be will tend to be 
much slower and therefore more controllable. 

The first full scale experimental and mathe- 
matioal investigation of spinmng was that by 
IJndemann, Glauert, and Hams. This work was 
carried out at Famborough, and in their report to 
the Aeronautical Research Committee, dated March 
1918, full details of this very courageous investiga- 
tion are given. It is noteworthy that they m^e 
use of streamers attached to outrigged spars, and 
bv their use measured for the first time the angle 
of incidence. 

At the present time full soale research on spin- 
uing is included in the research programme at 
Famborough. Indeed, the phenomenon is one 
which requires continuous study since each new 
developmmit of airplane design may bring in some 
new aspect of the thinning problem. 
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I In addition to this work thOTO are the normal 
‘ performance tests ’ on spinning which are carried 
I out at Martlesham on all new t 3 rpe 8 of airplane, 
during which each machine is spun through not 
less than eight turns to right and to left with vary- 
ing positions of the centre of gravity, and no 
machine is passed for service unless it can bo readily 
bought out of such a spin by the normal use of the 
controls intrepid pilots are needitl for such tests 
on new machines, and it does sometimes happen 
that the obstinacy of the airplane in its motion 
requires the pilot to resort to his parachute, though, 
curiously enough, the mere nsing of the pilot in his 
seat with the view of leaving the airplane has on more 
than one occasion caused the machine to come out 
of its spin at once ! Sometimes the engine throttle 
can be iiseil as a control on the spin, since change of 
engine torque will of course tend to roll the machine 
to a new attitude Spinning tests have also been 
undertaken by the Cambridge University Air 
Sqiiatlnm with the help of Prof Melvill Jones. 
In these tests the wool tuft method due to Flight 
Lieutenant Haslam has been found of use. This 
consists of mounting numerous little tufts of wool 
on the upper surface of the wing and watching (in 
some cases taking cinema nniords of) what happens 
when the machine gets into various attitudes As 
I have already mentioned, a rather similar method 
of experiment has lieen useil at Famlwrough, in 
whieh long streamers have been attached to the 
wing tills or other airplane parts and their motion 
studied m the spin 

It IB not pretended that the liehaviour of these 
streamers is understood, but it is hoiied that the 
continuation of the research will bring such know- 
ledge as will enable these n'sults to be usefully 
interpreteil As an example of the complexity the 
following extract may be given from a FarnlKirough 
report . 

It was doci<le<l to iiivostigato the practicability of 
recording the iliiection of the air flow o\er various 
parts of the airplane wiulo spinning by photographing 
Btroamers. Oiitriggors were tixeU to the lower planes 
These were attachcsl to the front spars anil jirojected 
two foot beyond tlio wing tijis, fabric streamers four 
foot in longtli lieing attached to the ends. Streiuners 
were also fixisl to tubes projecting 9 inches in front of 
the leading eilge of the tail plane three feet fn>m the 
plane of s>niunetry . . . The inclination of the wing 
tip streamers was found to vary in phase with the 
oscillation of tlie 8i>in In the loft hand spin the mean 
inclination of the inner streamer to the wing cord was 
TS-" and that of the outer streamer 24'.... The 
nhotograjihs of the tail piano streamers wen' less satis- 
factory, and it WHS only possible to detormmo the in- 
elinatioiiH of the inner streamer; . . the mean in- 
clination of the stroamor was about 15" from tho 
Z axis towanls the rudder, which implies a natural flow 
at tho streamer which is opjiosito m direction to that 
cauBCil by tho rotation of the tad. An inward sideslip 
of tho onler of 20“ would satisfy these comhtions. 

Those experiments show that in nearly flat spins 
whore the rate of rotation is high and the vertical 
velocity small, the tail unit has to operate in air 
previously disturbed by tho passage of the wing 
tips. This disturbance of course does not add to 
tho eflootiveness of the tail control organs. The 
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sole merit to be found in the motion in a flat spm 
IS that the vortioal velocity is quite often so small 
that little more than a crashed under camam re 
suits from hitting the ground In this type of spin 
the wings arc actog rather hke those of an autog^ 
but very inefficiently of course since one wing u 
entenng the air by its trailing edge 
Another method of full scale test making use of 
a kinematogr^h camera on the ground has been 
employed in Germany The size of the image on 
the fllm gives a rough measure of the distance away 
of the aurplane whilst the angular distance and the 
time are readily noted Cmcma methods are also 
in use in U 8 A (A cinema film furnished by the 
National Advisory Committee for Aeronautics of 
America and showins a seaplane performing a flat 
spin was shown at the end of the lecture ) 

When new types of airplanes are tested at the 
RAF Station at Martlesham in order to asoer 
tain their performance under all conditions of 
flight they need to be spun both to left and nght 
and not merely m one direction only This is 
because of the influence of the direction of engine 
rotation upon the shp stream and because of 
the gyroscopic couple due to the rotating engme 
and airscrew which will try to depress the nose of 
the craft in one case and raise it m the other Re 
oovery is required to be simple and sure even when 
this gvrostatic couple assists the inertia couple in 
opposing the pilot s actions 
At first it was not realised that an airplane that 
could easily bo brought out of a spm of a few turns 
would nut necessarily be easily brought out if the 

S n were contmued for a luge number of turns 
e reason for this is nut certainly known but it 
< an scarcely fail to be associated with sheer lame 
of time allowing the forci a opposing recovery gradu 
ally to raise the nose of the machine and so get it 
into a condition in which for one reason or another 
the pilot s controls are less effective Nor has it 
long been realised that the effect of small differences 
in the actual mode of entrv into the spm can persist 
even after many turns and so sometimes render 
recovery unexpectedly difflcult This explains the 
previously puzzlmg question why pilot A s report 
on the controllability of a given machine in a spm 
differs entirely from pilot Bs The explanation 
no doubt IS that the two pilots follow a shghtly 
different techmqiio in puttmg their airplanes into 


spins For research mvestigations it is feasible 
always to employ the same technique but dunng 
the performance testing of new aircraft oonsidora 
tion must be mven also to what is hkely to happen 
when this definite technique is not followed 

Tot Woof 

A recent discovery is the Woof This is a 
word coined by the Martlesham pilots to describe 
the unsteady form of spin sometimes met with m 
which there is an oscillation in pitch combmed with 
an oscillation m spin so leading to a very unoom 
fortable motion This is so little understood at 
the moment that one of the Air Ministry Scientific 
Research Staff m a recent report had to admit that 
the ongm of the air forces necessary to maintam 
this fluctuation in attitude is at present a mystery 
and this obscuntv is typical of the present stage of 
the spinning problem In one recent test the 
jorkiness of the motion could be distinctly seen from 
the ground The unevenness of rotation was 
accompanied by an appreciable oscillation in pitch 
the rate of rotation decreasing as the nose of the 
aircraft rose and increasing as it fell Accelero 
meter records showed the mean penod of the pitch 
oscillation to be rather more than 5 seconds whereas 
the corresponding mean times per turn of those roins 
was only about 4^ seconds Ihe complexity of the 
motion may be inferred from the different periodic 
times 

It may be of course that long before these highly 
complex phenomena are fuUv understood some 
novu constructional device will be prt duced which 
will at once render all spins contiolkble A 
device which wont so far as to prevent spmning 
altogether would probably not be desirable since 
it might also prevent the useful manoeuvre of the 
roll 

It IB true 1 fear that m these matters we ask a 
groat deal Wc ask that the airplane shall do 
everything that the pilot wishis but shall have no 
wiU of its own other than a moderate wish to remain 
the right way up but oven this not to be thrust too 
prommently before the pilot s notice We want a 
docile machine We want m fact an amount of 
docility which though often sought is but rarely 
found even in humanity 
tTU Hov U 1820 


Obituary 


W J Gbkbnstbkbt 

B y the death of William John Groenstreet on 
June 28 the mathematical world loses not an 
explorer or a geographer but if the metaphor 
may be pnssod a traveller familiar with a larger 
variety m landscape than almost uiy of his con 
temporaries Bom m 1861 and educated at St 
Johns CoUege Cambnd^ he was an assistant 
master from 1882 until 1889 and headmaster of 
Mqrluig School Stroud from 1891 until 1910 
whm he retiied to Burghfield Common near 
8170, Voi. 126] 


Reading with the intention of devoting himself to 
hterary work hor many years he had been a 
regular contributor to Notes and Qwnet and to 
the Westminster Gazette and editor of the Mcdhf 
matwod Oaxette and he had every reason to antiei 
pate a hfe congenial to his frugal tastes 
Hie War however put an end to Oreenstoeet s 
work for the Wettmtnster OazetU and at the same 
time raised the cost of hving to an unforeseen level 
The result was an extension ot an activity which 
he had created namely the superviaion oi the 
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iducatton of pupil teachers m village sohoole the 
value of this work which ho had begun voluntarily 
in the Bchoolu nearest to his home came to be 
recognised by the county ulucational authorities 
and soon from eighty to nmety students looked to 
him for guidance and he was known throughout the 
countryside reaping in labours which earned him 
a bvtlihood the reward of spontaneous help given 
to bis neighbours m happier years 
Meanwhile his editorship of the MaihemtUteal 
Oazette continued and it was this which made 
Greenstrect s name famihar to every mathomati 
cian in England While the Gazette as befits the 
organ of the Mathematical Association has been 
concerned primarily with problems of school 
teaching from elementary arithmetic to scholar 
ship analysis the charactcnstio ftatuies of the 
journal have revealed the editor ( reenstreot 
always desired to attain and behoved that all 
teachers benefit if they ean attam to such appro 
ciation of current advances in mathematics as is 
ixissible without intensive study of special branches 
he therefore (neouraged ample notices of treatises 
Contmental and Amenean as well as ? nglish far 
beyond the ranw of school mathematics until the 
review pages or his Oazette were admitteil to be 
among the best in the world Also he had an 
immense knowledge of the personalities of hterary 
scientific and social history the product of omni 
vorous and- rapid reading and a reWitive memory 
one result was that bis own reviews of histoncal 
works now tracing cross currents of influence now 
bringing a <tead name to life by an anecdote or an 
epigram enriched alike the books with which they 
(halt and the journal in which they appeared 
another result was that every spare comer of the 
Gazette was hllol by a gleaning some quamt 
incidental reference to mathematics or to a mathe 
matioian found pcrhajis in classical literature 
perhaps in a daily newspaper In short Greenstreet 
gave a character and a standmg to a periodical 
which might have become nothing but a peda 
gogical mouthpiece and this was the achievement 
that was ackniwlodgod when the completion m 
1929 of thirty years of his iditorship was the 
occasion of a tcstimoraal to which somi two 
bundled mathtmaticians subscribed 
Of Greenstreet s hterary and musical mterests it 
18 impossible to speak heie but mention must be 
made of his enthusiasm for Dc Morgan Onco ho 
was addressed as the De Morgan of his time and 
this compliment pleased him os no other ever did 
In wealth of mographical and bibliographical 
knowledge each was indeed unrivalled m his day 
and this was perhaps all that the comparison was 
intended to convey but one may recognise also in 
the two men the same sense of honour and the 
same sense of humour Of the multitude of corre 
spondents and contnbutOTs who were mateful for 
Greenstreet s help and counsel few could claim to 
know him personally His friends hold the memory 
of a man who never spoke a wounding or oomplauung 
word of one who was prodigal of his knowledp 
forbearing m his judgments and ready with nis 
laughter £ H N 
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Mb G H CuBTiSb 

It is with great regret that we record the death 
at Buffalo USA on July 23 after an operation 
for appendicitis of Mr Glenn Hamm n 1 Curtiss 
whoso name as a pioneer of flight will always be 
associated with those of his countrymin Langley 
and the Wnght brothers Curtiss who was Iwm 
at Hammon^port New York was only fifty two 
years of age and was therefore somewhat younger 
than either of the Weights Like them be began 
hfe as a bicycle repairer and then turned his atten 
tion to motor cycles motor racing and engine 
making 

It was th( chance order of an engine for an air 
ship which stimulated Curtiss s interest in aviation 
The Wnghts had first flown in 1903 Santos 
Dumont in 1900 and expenments were being made 
by many other inventors It was however the 
performances >f Orville Wnght at hort Myer 
USA and of Wilbur Wnght at Le Mans Prance 
in 1003 which kfinitely established the aeroplane 
as a practical means of transport That same 
year nights uere made by other pioneers among 
whom was Curtiss In the summer of 1008 he 
flew his machine June Bug a distance of a mile 
and this success he followed up by competing with 
distmctu n at the famous Rhcims meeting of 1909 
while in 1910 he won a prire of 10 000 dollars for 
a flight from All any to New York tw) places 
ass eiatul with the histone voyage of Fulton s 
steamboat Clermont a hundred and thne years 
before 

Continuing his werk Curtiss m 1911 produced 
the first hyilroplane and by 1914 ho had taken up 
the Bcnous construction of aircraft and hal built 
a multi engined flying boat The vast extension 
of flying dunng 1914 18 led to the execution of 
many orders for Great Bntain Russia and the 
United States and to day the hrm Curtiss founded 
IS one of the largest organisations of its kuid in the 
United btatos 

CiutiBB also came into prominence through the 
Hammondsport trials c f the I angley flying machine 
which hod been tried but without success in 1903 
Langley died in 1906 but his machmo was prest rved 
at the Smithsoman Institution of which he had 
been the secretary Placid in the hands of Uurtiss 
in the spring of 1914 the machine was modified 
to a certam extent and on May 28 1914 Curtiss 
flew it a short distance Other tnals followed 
with a Curtiss engine fitted to the machine 
These events togetW with the wordmg of the 
label of the maelunu as it stood in the museum 
unfortunately led to a bitter controversy Curtisa 
himself at the time was defendant in a lawsuit 
concerning the Wnght ratents and it is generally 
am:eed that the maclune should never have 
Mt the museum The action of the authonties 
of the Smithsoman Institution has often been 
onticised but a short time ago the present seore 
tary Dr C G Abbot pubhidied a pamphlet m 
which an effort was made to do justice to all con 
cemed 
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News and Views 


Tbk ooonomio difflpulties which beset a^inculture 
has focused public attention on the industry, and to 
judfte by the many remedies which have been put 
forwanl it would not be surprising if the general 
public and even the farmer lumsolf toneliided that 
science as applied to ognoulture has failed in its offoite 
to impiove the lot of the agricultural jiro lucer It is 
fitting therefore that a considerable j rojmrti jn of 
the programme of Section M (Agiiculture) for the 
Bnst >I meeting of the British Association will be 
devotcwl ti the dwcussion of twj subjeits namely 

Veterinary Science and Agnciilturo and Manage 
ment of Cirass Lund the oconomii imxoitance f 
which It IS n it easy to oxaggoiate The former is the 
subject of the presidential address to lie delivorwl by 
Dr P J dll loit who lias given a new lead to 
veterinary the light and by his woik on the relation 
ship of nutrition to the incidence f disease has o|ienod 
up a field which may enable the sc lely pressed farmer 
to minimise the enoimouH losses caused to his herds 
and flocks thiough the ravages of disease A full 
morning session is to be devoted to the address and 
the Hiihsequont discussion and amongst those who 
will take jiart are Di W H Andiows Major Walter 
Llliot M P Sii Robeit Oieig and Dr J B Orr 
To the discussi in on grass land management Mr 
Jenkms of Aberystwyth will ] lesent the plant 
bieedois viewisimt Di Orr ami Mt tiCKlden of the 
Row ett Research Institute t he nuti itional aspect and 
Prof Hanley of Newcastle will deal aith the matter 
from the animal side Tn accordance with the usual 
piactiee m the Section an aftcinoon session will lie 
devoted to a senes of short communications oiithniiig 
the sc ope ami charactei c f the agricultuial work under 
taken by the Liuversity of Bnstol In addition there 
will be several tec Imical jiapers and Sir Tohn Russell 
will open a discussion on the Lifluence of bcitihsers 
on the lold of Ctuim 

Th» programme of the Ninth International Horti 
cultural Congiess which is to be hold in London at the 
mvitation of the Royal Hortic ultural booiety on Aug 
7 15 has now lieen issued to memheis Iho main 
subject for discussion at the ( ongress will be Pro 
}>agation Vegetative anil bominal and {lajiers on 
this subject will l>e given m the (ireycoat Hall on 
hnday Mcmday and Weilnesday Aug 8 11 and 13 
on mtervenmg days the members of the Congress aie 
offeied tht choice of a veiy mterestuig senes of ex 
cursions lu lading visits to vanous pnvate gardens 
to the Royal Horticultural Society s (lardens at 
Wisley to the vanous research stations of mterest 
to horticultunsts and to many of the big commercial 
nursenes plantations etc Papers for the Confer 
enoe are so numerous that the executive committee 
has ananged for three meetings to proceed suniil 
taaeously on each of the days given to papeiv The 
tiapers have therefore been grouped so far as possible 
unjiler three heads (1) Propagation (2) pomology, 
and (3) tropical and sub tropical horticulture Under 
ea^ section oommumoations are offered by Bntish 
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Amenoan and European workeis, and many topics of 
considerable scientifio interest are represented on the 
programme 

It is only possible here to indicate some of the mam 
items for disc ussinn at the Ninth International Horti 
cultuial Congress Vegetative propagation from the 
pomt of view of plant anatomy a ill bo discussed by 
Dr van der Lek (Holland) and Prof J H Priestley 
whilst practical and experimental methcxls will be 
cliHciissed by Dr R J W (iiaham and Mr L B 
Stewart fn m Edinburgh and Miss Mary L Bei I and 
Dr 7immonnan (USA) Mr Niels Psbjorg (Don 
mark) will doeenbo some of liis expoiimonts in in 
ducing scion varieties to grow up n then own loots 
Iho forcing of doimant buds will bo discussed by 
Dr Denny and Prof Loomis (USA) whilst Biitish 
workers will discuss pol 3 rploi ly m connexion with 
giaft hybrids sterility anil vegetative mutations m 
potatoes 1 he directois of the Fast Malhng and T ong 
Ashton Research Stations are to speak in the Pomo 
logical Section whore also Russian Polish C^echo 
Slovakian and American contiibutions are promised 
Italy Prance and Switzerland share an afternoon 
that will be given to the |>roi>agation of tlie vme and 
olive British communications m the Proi ical and 
Sub Tropical Section will deal with hoiticultural work 
ill the Dominions and Colonies whilst Amenca 
Russia and the Dutch Last Indies will also contri 
bate ui this section Dr W P Bewlev (Cheshimt) 
and Mr (« Jacobson (Norway) both mteiested ui 
glasshouse | roimgatioii will deal with tlie subject 
of the heating of soil m hot beds by eloctiieity thic 
subject IS perhaps ajptopnately placed undei the 
tmjical section iwi pajers in soods will bo 
taken 111 the last session of the Pomnlogical bectiou 
Piof Work (USA) discussing Bciontdic problems 
in cxmnexion wath vegetable seeds and Prof (c 
Tsohermak Seysenegg (Austiia) iliscussing Xenia 
in Legummosoae 

Thk bonous floods that ocrcurred in the neighbour 
hcHKl of Whitby on July 22 2J last recall to some the 
disaster of ten yeais ago at T outh (Lincolnshiie) 
when 22 jwrsons lost their hvos and damage esti 
mated to exceed £100 000 was suffered by that town 
in a thunderstorm of exceptional seventy cm the 
afternoon of May 20 1020 Meteorologically the two 
disasters were very unlike In the Louth storm a belt 
of colli easterly wmds over the North Sea opposed the 
advant e of warm and moist southerly winds advancing 
across Fiigland There Was enough sunshme during 
the morning to raise the temi>erature of the southerly 
winds far mough to produce extreme mstability the 
easterly wmds remainmg cold owing to the low tem 
{lersture of the waters of the Noith Sc^ and the result 
was apparently an upward movement of the forward 
fiart of the wanner air stream and a thunderstorm 
which was eatunated to have at one tune a diameter 
of moie than 60 miles The storm lasted only a few 
hours, but during that time os much as 121 nun of 
ram fell at one place near Louth, the final catastrophe 
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being apparently precipitated by the breaking down 
of a temporary dam formed of uprooted trees and other 
debris, which had held up a great volume of water on 
the outskirts of the town 

Thh recent Whithy floods on the other hand were 
the result of prolonged ramfall of coin]>aratively 
moderate intensity, duo to an almost stationary de 
piwwion off the oaat coast of England Strung 
northerly winds prevailed throughout, and probably 
gave very much greater amounts of ram on the North 
Yorkshire mixirs than at coastal places of low eleva 
tion or inland stations referred to below Ijing to the 
west of the wettest region, which was piobably the 
Cleveland Hills The following totals refer to the 
Iieriod 17 h or 18 h (. M T on July 20 to 7 h or 9 h 
GMT on July 23 

Seal borough 108 mm llkley 84 mm 

Bridlington 100 mm (approx ) Hairogate 67 mm 
Clcethorpes 65 mm 

It is not <lear from the accounts so far available of 
these floofla to what extent floating wreckage may 
have assisted the river I sk to oveiflow its hanks but 
where rainfall repiesonting the mjuivalent of about 
ton weeks of the normal piocipitation is concentrated 
into suih a short miace of time partial blockage of the 
normal diainago c liaiinols is to be expected Ihere is 
no evidence so fai of there liavmg been any particu 
larly rapid hite of fall of rain at any one stage and the 
amount measured in the night and early moining of 
July 22 23 just bofoie the weather mcnihd had boon 
exceeded in a like iKiiud 48 hours earlier at all the 
stations mentioned above except Ilkloy 

Having regard to the stringent Imancial conditions 
obtaining at present in (jieat Britain and their inevit 
able reflex upon employment, a welcome must bo 
extended to any scheme which will, or even may, 
promote the utilisation of homo products It is 
opportune therefore, to direct attention to the work of 
the National Benzole Association, the Research ( om 
mittee of which has recently issued its seventh repoit 
Despite the momentary restriction of work imixised by 
lemoval to convenient centialised premises, continued 
progress lias boon made in seveial directions but the 
investigation of resin formation m benzoles and the 
thorough testmg of the possibility of stabilising com 
jHiratively cruile benzoles against resinifioation duiing 
storage and of afterwards utilismg such benroles 
satisfactorily as motor fuels, have boon regarded as of 
primary importance Ihis problem of resimhoation, 
not bemg confined to benzole, has consequently 
mterested workers m other fields 1 hus, vapour phase 
cracked petrols cxintam apprecnable amoimts of un 
saturated hydrocarbons and show a strong tendency to 
gum formation , moreover, on storage, they rapidly 
lose the appreciable anti knock supenoiity which they 
jxissess over straight lun petrols 

Ai/thovgh there ore certain minor pomts of differ 
once between the gummmg of benzoles and of cuacked 
jietrols, m the mam, similar conclusions are drawn in 
the two cases as to the mechanism of gum formation 
and the possibility of preventing deterioration of mc^r 
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fuels contaming unsatuiated hydrocarbons, by the 
addition of small quantities of certain substances 
capable of inhibiting the oxidation and resmiflcation of 
these bodies More practically extensive road trials 
have shown that comparatively crude benroles, 
stabilised by the presence of 0 03 ]>er i ent of mixed 
c resols ai e little if at all mfenor to acid rehnod benzoles 
m then freedom from gumming in engines The 
chaptei IS not yet completed for the effects of the 
present inhibit ir may be rendered void by the presence 
of small amounts of impurities iccidontal or natural 

A SKLVCTION of the zoological and botanical 
specimens collected iluring Lord Huwaid de Walden s 
recent expedition to Uganda and the eastern Belgian 
Congo was exhibited at the meeting of the Trustees 
of the British Museum held at the Natural History 
Museum cm July 2b Tlie collection, whiih is the 
gift of Ixird Howanl de Walden to the National 
Collection is one of the most important accessions 
received by the Museum of recent years Ihe 
exjiedition loft fort Poital for the Simliki Valley 
on hob 17 last Collecting was La-ried out within 
twenty miles of Lake Albeit and afterwards m 
a southwesterly diiectioii to the Semliki Valley, 
crossing over into the ( ongo on Mar 7 I ho route 
then led up the western cscarjiment of the Somliki 
Valley to Mboga and then west into the Ttiiri Forest 
On Mar 20 the exjieilition divided one jiarty pro 
coedmg south to Beni the other going west to the 
Itiui River Both parties came out of the Congo 
via Irumu and crossed T ake Albert into Uganda on 
the homeward journey during May Lord Howard 
de Walden in addition to sjxndirig some time with 
the exjiedition in the foiest aiea made a sjacial trip 
to the Bininga Muuntauis lying to the north cost 
of Lake Kivu with the object of jihotogiaphmg the 
castcin gorilla (Otmlla qorMa hrtntfcn) and its 
habitat Iho jiorHoiincl if the expedition to the 
Ituri and Somhki Valleys in addition to I ord Howaid 
de Walden and Dr Avery, i (insisted of Mi R Akroyd 
who as well a« orKtinmng the cxjiedition did valuable 
work as a cxilloctor of the large i nianimals ( ajit 
h A B Holloway who concentrated chiefly on 
mvertebiates, making a laige collection of butter 
flies and other insects and Mi R W Hayiuan, a 
member of the Museum staff who spoi lalised on the 
mcxliiim sized and small mammalia Two white 
hunters accompanied the cxjieditiun as guides and 
supervisors of the safari The mammals collected 
number 427 Hjiccimens includmg 67 monkeys, 
110 bats, 71 coinivoros 23 imgulatis and 147 rodents 
Iho icptiles and amjiliibians collected number 66 
specimens representing 31 species in all Many buds 
and a very oonsiderable collection of invertebrates was 
also mode 

Tiut complexity of the pioblem of the adaptation 
of vaiietios of farm crops and the value to the praotic al 
farmer of the lesults alioady obtamed by the National 
Institute of Agricultural Botany were the theme of 
the address delivered by the ohaiiman of the Insti 
tute bir Frederick Keeble, at the annual geneial 
meeting of the Institute held at Cambiidge on 
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July 25 Choice of vanety or strain, bir Ifredenok 
said, IS os potent a factor for improvement in the 
plant world as in the ammal , and it has the mer 
boinK the cheapest remedy for some at any rate of 
the ills of agnoulture Ihe n(;ht sort of seed need 
cost the farmer no more money than the wrong but 
there is generally a difference of tm per cent in 
the results and often very much more The dis 
covery of the best variety for each of the innumer 
able combinations of soil and dimate which otci 
in the Bntish Isles is the formidable task to whu 
the Institute has set its hand, and a valuabU miileus 
of information has idieady been formed The fact 
that in the famous wheat distncts of Essex 
beet paying vaneties are grown on only foity por 
cent of the area is a measure of the notil for extend 
mg the mvestigations and in particular the collection 
of records from farmers themselves No more fruit 
ful task, concluded Sir Frederick, could be under 
taken by the Mimstry of Agnoulture than the pro 
vision of wide and effective pubhcity for the know 
ledge won by the National Institute of Agnoultuial 
Botany and kindred institutions The Diieotor of 
the Institute, Mr Wilfred H Parker, desenbed the 
manifold ways m which the Institute has set about 
its work Co operation is the keynote of its success 
uid this is being given generously by imiversitics, 
agncultural colleges, farm institutes, plant breeders, 
county agncultural organisers, research institutions, 
the National Farmerb’ Umon, the National Associa 
tion of Biitish and Insh Millers, the Institute of 
Brewing, emd numerous other bodies and mdividuals 
Thusii' mtereetmg reports arc included m tho 
Journal of Ike Naitonal Inatitute 0 / Agneidturdl Botany 
vol 2, No 3, nam< ly, those of the trials of spnng sown 
barleys, spnng soan oafs and main< rop {lotatooH 
Each repoit murks the end of a senes of trials oon 
tinued over a mmibor of years and, as such ropiesonts 
the considered conclusions of the Institute ihe 
barley variety tiials wore cairiod out lit six difieient 
centres, yield, quality of gram and malt, disease 
resistance, and differential rosjKinse to mtonsiie 
maniinng bt ing taken into account Sprott Archor 
and Plumage Archer 1924 ore detinitelv indicated cut 
giving tlie highest avotage rot inn por acre, the former 
vanety being most suited to light and tho latter to 
heavy soils Of tho difleiont vanetios of spring oats 
none showed any marked preference for light or 
heavy land or, except as regards strength of straw, 
for land m high or low condition In goneral, taking 
into consideration yield and both feeding and market 
value of the gram, fanners are advised to grow either 
Victory or Golden Bain, but if the sod is rich and 
lodgmg IS likely to occur, Ihouaand Dollar is more 
suitable Abundant e is a further good vanety, but 
this should not bo grown on rich land Oat tnals 
were not earned out m the north of England, so that 
these recommendations should be applied with caution 
m that distnot A largo number of vaneties of mam 
crop potatoes were tested at Ormskirk, Kirton, and 
Trtiro Kerr’s Pink, Arran Banner, and Majestic are 
decidedly tho best croppers, although as regtmls 
sarlmesf Ally has the advantage All tour vaneties 
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are, however, recommended Golden Wonder and 
King Edward retam popolanty on account of tbeir 
quality, but their yield is mfenor to tliat of the above* 
named vaneties 

In an authontative aiticle on ‘ Unemployment ’ 
oontnbuled to the July-hepteraber number of the 
Pclxtual Quarterly, bn Wilham Bevendge states that 
tho continuance of unemployment does not invalidate 
the diagnosis of unemployment made by the Poor 
Law Commission of 1008 0 or the policies adopted m 
1009, because these have not been earned through 
Unmnployment insurance, with all its devices for 
reducing claims to benefit, has been transfoimed into 
unemployment relief The Labour Exchanges, aftei 
B hojieful start, were sunk in a flood of Wai tasks and 
post War doles and they are only now reviving as 
employment agencies though their special and most 
needtsl services of de oasualisation have gone by the 
board 811 William Bevendge x>oints out that un 
employment to day contains two new features A 
part of it IS due to changes in mdustiiol structure 
Another jiart is almost certainly due to disequili 
bnum bctw( en wages and productivity, followinii the 
abnoimal nse of real wages since tho War A further 
poasibihty is that of a peimanent sliift in the economic 
balance of the world, transferring mdustiy from the 
coal of Groat Bntam to competitive sources of power 
elsewhere Effective organisation of the labour 
market is even more needed to day than it was 
twenty years ago In so far as unemployment to dav 
18 dut to permanent ohanges of industrial structure 
involving ohanges of location, rather than to transient 
depression, it is more important than before to make 
labour mobile locally and between industries 

In a paper entitled Economic Quality Control of 
Manufactured Prodiiet ’, presented before the Amen 
eon Association for the Advancement of Soienoo last 
Decembei Mr W A Showhaii advocates the use of 
modem statistical processes m practical manufac 
tunng isoik, ond particularly for judging whethei 
vanatinns in manufactured inatenul aio due to 
chance The application of statistical methods in 
commerce and mdnstiy was discussed in a leadmg 
article in Natubs of Jan 9, 1926 when it was pomtod 
out tliat it would bo unfortunate if those responsible 
III practical affairs failed to take advantage of the 
improved statistical machinery available It is satis 
factory to Imd that this statistical niachmery has 
been used aucocssfully m connexion with the work of 
tho Boll Telephone System to show where tho cost 
of inspootiun and of rejections can bo reduced , 
there has also been a consequent improvement m the 
quality of the articles produced The author does 
not d^nbo m detail the statistical methods he 
used, possibly because he was afraid of lessenmg the 
appeal of bis paper to praotioal men who might be 
onfused by statistical teohnioahtios The paper 
has boon reprinted m The BM Syetem Technuxd 
'oumal for April 1930 and is well worth reading 

Fbw people realise how flourishing the broad- 
casting mdustiy is m the Umted States Lost year, 
e than a hundred million pounds was spent on 
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radio uuinimaitB Eight years ago there were 
60,000 reoeiving aets , to day there are about ten 
milli on In England, many who poesesa good radio 
Beta Boaroely ever use them and look forward with 
mdilTerenoe to the coming of television In the 
Umted States, however, there are many enthusiasts 
who an looking forward eagerly to improved methods 
of broadcasting the older arts and to ^e introduction 
of television In World Hadxo for July 25 there is an 
mterestmg account of the ‘ radio city ’ in New kork 
work on which will start this autumn It will bo 
built on Manhattan Island and snll take all the space 
between 48th and 6 let Streets and Fifth and bixth 
Avenues The estimated cost is fifty imllion {Kiutids, 
and as it is mtended to be os permanent as a cathedra! 
it will take three years to complete Portions of 48th 
and 60tb Streets will become tunnels 
tower will rise above the mam buildings to house the 
studios and office smtes This radio mty wiU have four 
large theatres, the largest being capable of seating 
7000 persons, a motion picture theatre with 6000 seats, 
an auditorium for comedy and another for drama and 
probably a groat concert haU In addition, there 
will be a bank and shops with frontage on Fifth 
Avenue A noteworthy feature is the faith which 
the Bupportera of the radio city have in the future of 
television They behove that all the present expen 

mtal difficulties will be overcome m a few years 
and that sig^t and sound broadcasting will be tram 
nutted to homes and hamlets all over the Amenoan 
contment and possibly all over the world 

Qtts of the developments of British ornithology 
m recent years has been the idontillcatioa of northern 
geographical races of birds, examples of which, 
u^itui^ m Britam, have shed fresh light upon 
migratory movements Greater delmitenoss is hkoly 
to be added to knowledge of these movemonts by 
the institution of systematic marking of binls m 
Iceland, from which some useful records have already 
been obtamed In the July numbei of DuKovery, 
P bkovgaaid, the Danish ormthologist, gives a first 
account of the recovery of 124 birds out ot 4464 
ringed Of these, 86 were i aptured away fiom 
Iceland and 64 in Bntom One cannot help bemg 
struck by the great differences m the migratory 
habit of different birds revealed even by these limited 
results Thirty one widgeon were reooverod and 
twenty thieo golden plover, but whereas the former 
ranged over a wide area in its southom migration, 
from the eastern coast of North America to central 
Russia, the latter moved m a narrow path wluoh 
probably brought every individual withm the com- 
pass of the British Isles The value of tho results 
ot the loelimdio work is the greater because some 
of them refer to birds the headquarters of which 
are confined to northern latitudes Ckimments on 
Skovgaard’s data are oohtnbuted by E M Nicholson 

InoBMAXioir has been received that the Quebec 
Pubho Service Oommiasion has awarded to the 
bhawuugaa Water and Power Company a “ certificate 
of pubho neoeesity and oonvemenoe “ authonsmg the 
oommenoement of operations m connexion with ^he 
No 3170, VOL 126] 


development of hydro electno ^lower at Rapide 
Blauo on the Upper St Maunoe River, for the 
power rights of which and oortam adjacent sites 
a seventy five years loose has just been entered 
mto rhe head of water to be developed at Rapide 
Blanc will be approximately 110 feet, and the 
primary mstallatinn will make provision for the 
generation of 100 000 horse |)Ower at an estimated 
cost of about 18,000 000 dollam The complete 
installation on this site will bo approximately 240,000 
horse powor at an estimated coat f 20,000,000 dollars 
Ihe Company is under obligation to oommonoo eon 
Btruotional works forthwith and to develop at least 
100,000 home power by July 1933 An soon as 76 
per cent of the primary power at Rapide Blono 
becomes available, oonstruotion c 

s begun undor similar conditionn, as also will 
third and successive developments In < 
with the above projects, mcludmg power transmission, 
as much as 64,000,000 dollars will probably be ox 
pended and the total power realised is expected to 
reach 1,208,000 horse power 

A sucoND bulletm on spectrum analysis has just 
been issued by Messrs Adam Hilger, Ltd It refers 
mainly to quantitative metallurgical analynin, and half 
of tho pamphlet consists of a tabulated summary of 
recent work of this type, with roforences to original 
papeis and a statement of tho smallest amounts of 
the matenals expeiimented ou which weie estimated 
m a given matrix Lumts of error are occasionally, 
but not often given Iho teohiuqiie used m the 
sevetal investigations is also outlined Much of the 
woik refeired to has been cameil out m Mosars 
Hilgers laboi atones and m other laboratones with 
which tho firm is in touch, and details of some of this 
work have not yet been published A bibliography 
of recent papers on spectium analysis follows, m 
eluding a biief siiraroary of each pajier mentioned 
Special notes aro given on the uso of the spectrograph 
in the rapid assay of lead, coppoi, and uno for com 
phance with certain Biitish and American standard 
specifications with roganl to punty Tlie pamphlet 
ooncludoB with accounts of sundry metalluigioal 
apphcations of spectrum analysis and a note on 
physiological, pathological, toxicologiial and pharma 
ceutical apphcations 

A roN8im.»ABl r difference in price exists between 
the native pearl and the oultiire pearl and yet so 
far as visual examination goes theie is no distinction 
between them Tho native pearl has oiiginated from 
a liaphazard mtrusion of somo imtaiit, while man has 
been reejxinBible for its msortion m the other mstaiioe , 
m both the outer coat is produced by the moUuso m 
the same way The disjianty m value makes it 
desirable to have means of aaoertaming the nature 
of tho mtenor of tho peail Reoeutly Mr Jacob 
Vos, the well known Dutch jeweller, m oonjunction 
with Fhihps Lamps, Limit^, 146 Charing Cross 
Road, London, W C 2, has dovish an X ray apparatus 
for testing pearls It makes use of the fact dis- 
covered by Dr von Lane that these short waves 
are mterfered with by a orystallme struoture, the 
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character of the resulting figure on a fluoresoent 
moreen or photographic plate being deiiendent upon 
the syniinetry of the structure. In the present 
instance the genuine pearl shows a characteristic 
hexagonal figure entirely different from the figure 
yielded by a ‘ culture ’ or imitation pearl. 

Thr fifth ordinary general meeting of the Ross 
Institute and Hospital for Tropical Diseases, Putney 
Heath, 8.W.15, was held on July 9. The Chairman, 
Sir Charles Mcl.eod, reviewed the work of the year. 
Sir Ronald Ross, Sir William Simi>soii, Sir Aldo Castel- 
lani, and D Shaw-Mackenzie have continued their 
researches, and a new department m charge of Sir 
Malcolm Watson has been created to deal with malana 
and Its problems. Short courses for planters on 
malana control have been held and much propaganda 
work on this subject has boon proseoutod. The Insti- 
tute lias no endowment fund except a few hundred 
pounds anil is dependent for its income upon contri- 
butions from comjianies and donations and subscrip- 
tions, an increase in which is appealed for. 

Thk Frederick G. Donnan Fellowsliiji in chemistry, 
tenable for three years at Johns Hopkins Ifniversity, 
Raltunorc, has been awarded to Mr, Alkm Lewis, 
of Kuig’s College, London 

Da. H. A Hahrib, assistant professor of anatomy 
at University College, London, has lieen awarded the 
Alvarenga Prize for 1930 of the ('ollege of Physicians 
in Philadeljihia for his researches on bone growth. 

By an Order of the Committee of Pnvy Council, 
made after consultation with the Medical Research 
Council and with the president of the Royal Society, 
Kir Charles Sherrington, Waynfleie professor of 
jihyBiology in the University of Oxford, and Dr .1 . A. 
Arkwright, honoraiy bacteriologist to the Lister 
Institute of Preventive Medicine, have been apjxiinted 
members of the Medical Research Council in succession 
to Sir Frederick Hojikins and Sir Charles Martin, 
who retire in rotation on Sept. 30. 

Dr. H. R. Lanu has lieen awanled the Institution 
of Petroleum Technologists fellowship for a further 
jieriod of one year, to continue his researches 
on “ The Determmntion of the Variation of the 
Kpecific Heat of Typical Crude Oil with Tem|ierature 
etc ”. This fellowship, of the annual value of £300, 
18 granted for research work in technical and scientific 
problems which have a direct beaniig on the petroleum 
mdustry, and applications for the 1031-32 award 
should be on a form winch can bo obtained from the 
Secretary of the Institution, and should be in his 
hands not later tiian June 1, 1931. 

Thr Trustees of the Beit Fellowships for Scientific 
Research founded and endowed in 1913 by Sir Otto 
Beit, Bart., have awarded fellowshijis, tenable at 
the Imperial College of Science and Technology, 
South Kensmgton, for the two years 1930-32 of the 
value of £2S0 a year, to the following : Mr. B. W. 
Bradford, Imperial College, for research upon the 
electrical condition of hot metallic surfaces whoi 
promoting the oomliiustion of carbonic oxide ; Dr, ' 
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G. M. Richardson, for research into the further 
application of electrometric methods and theory to 
the study of problems of biological interest; Mr. 
G. H. Cheesman, for research on the electron dis- 
tribution and structure of the halogen oxides. 

Arrarobhrnts are again being made this summer 
under the auspices of Prof. Patrick Geddes for a 
vacation tour of historical and archaiological mterest 
in the Dordogne. The tour will last from Sept. 
12 untd Sept. 20, of which period one week will be 
devoted to a stay at Domme for the study of the 
geography and objects of historical interest of the 
neighbourhood, and one week will bo given to the 
prehistoric caves m the neighbourhood of I^ies Eyzifie. 
A sfiecial study will be made of the everyday life of 
the Pengordian m relation to his geographic environ- 
ment, under the guidance of M. R6clus, and at Lee 
Eyzi^ M. Peyrony, by iiermission of the French 
Government, will act as guide. The cost of the tour 
wdl be £16 : lOs. Application for admission should 
bo maile to Miss Moya Jowitt, 33 Gordon Sq , W.C.l. 

Tub ‘ complete programme ’ of the Anthropological 
Congress to bo hold in Portugal and siunmoned 
for September next by the Institilt International 
d’Antliropologie of Paiis, baa now been circulated. 
The proceeilings will bo divided mto four sections: 
morphological and functional anthropology with 
ethnology, palaeontology with prehistoric archtcology ; 
eugenics and kindred subjects ; ethnography, mclud- 
inglinguiHtirs,folklore,religion,and human geography. 
The contributions include 36 from Portugal, 11 from 
Franco, 8 from Poland, 6 from Sjiaiii, 4 from Holland, 
3 from Switzerland, 2 from Russia, one each from 
Belgium, Finland, Canada, United States, and Brazil. 
Great Britain, Germany, Austria, Italy, and Scandi- 
navian and south-east European countnos arc un- 
represented. 

A FBELUiiNARy programme hos been issued of the 
seventh annual oonferonoe of the Association of 
Sjiecial Libraues and Information Bureaux to be held 
at New College, Oxford, on Sept. 19 22, iiiiilcr the 
presidency of Mr. H. T. Tizard, Rector of the lm|ienal 
College of Science and Tei-hnology The programme 
includoH geneial sessions to hear an account by 
Brig.-General Magnus Muwat of the year’s work of 
the Association, and a pajier by Herr A. Sohlomann 
on the organisation of information in Germany. Tlie 
sectional meetings will deal with the dissemination 
of iiiformatioii by exhibition and display (Sir Henry 
Lyons, Dr. F. A. Bather, and others), animal welfare 
and its dojiendence on accurate information (Oapt. 
C. W. Hume), the madequacy of the alphabetical 
subject index (Prof. A. F. 0. Pollard, Dr. 8. C. 
Bradford), surveys and planning (Mr. C. C. Fogg, 
Mr. G. L. Pepler, Mr. S. K. Buck), training of 
students (Mr. G. F. O’Riordan, Mr. B. M. Headioar), 
technical English (Mr. C. C. Wharton). 

Apfucatioms are invited for the following appoint- 
ments, on or before the dates mentioned : — A. director 
of the Rural Industnes Bureau — ^The Director, Rural 
Industries Bureau, 6 Bayley Street, W.C.l (Aug. 8). 
A graduate master for electrical migineering at the 
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iSheemens Technical Institute and Junior Technical 
School— The Principal, Technical Institute, Sheemesa 
(Aug. 11). A university lecturer in agricultural 
chemistry (soil science) at the School of Agnculture, 
CaiSbndge University — The Secretary, Appointments 
Committee. School of Agriculture, Cambridge (Aug. 11). 
A lecturer m mining electrical engineering in the 
University of Tlinningham — Tlie Secretary, The Uni- 
versity, Edmund Street, Birmingham (Aug. 11). 
Two assistants m the art and industrial division of 
the National Museum, Dublin —The Secretary, Civil 
Service Commission, 45 Upper O’Connell Street, 
Dublin, C.8 (Aug. 11). A lecturer and demonstrator 
III plant pathology at the Swanley Horticultural 
College— The Pnncitial, Horticultural College, Swan- 
ley, Kent (Aug. 11). A professor of pure and 
applied mathematics at Rhodes University College, 
(Irahainatown — The Secretary, OlTice of the High 
Commissioner for the Union of South Atiica, 
Trafalgar Square, W.C.2 (Aug. 15). A demon- 
strstor in pathology and bacteriology at the 
Welsh National School of Medicmo- The Secretary, 
University College, Cardiff (Aug. 23). An assistant 
lei'turer m pharmaceutical subjects at the Leicester 
College of Technology— Tlie Registrar, College of 
Te<-liiiology. Leicester (Aug. 23). An assistant lecturer 
and demonstrator in jiliysics at the University Cullego 
of South Wales and Monmouthshire - The Registrar, 
University College, Cardiff (Sept. 6). Investigators 
under the British Cotton Research Association for 


research work m, respectively, the study of air 
currents in machmoe and tubes iwed for transporting 
cotton and its separation from dust ; the correlation 
between physical and mechanical projierties of cotton 
cloth anil its structure; the physical ohomistry of 
cotton and rayon- -Dr. E. H. Pickard, Shirley 
Institute, Manchester (Sopt. 7). An engmeor (fer- 
rous metallurgist) under the De(iartment of Mines, 
Ottawa, Canada -The Civil Service Commission, 
Ottawa, Canada (Sept 15). A teacher of scieneo and 
mechanical enginoenng at the Tc.>}mica1 Institute, 
Ashford, Kent The Princijial, Teclmical Institute, 
Ashford, Kent. An assistant master for junior mathe- 
matics and science at the Stanley Junior Technical 
School, iSoutli Norwood Hill — Tho Headmaster, 
Stanley .Tumor Technical School, South Norwood 
Hill, 8.E. A graduate assistant master for science and 
inatheiuatics at the Tottenham Polytechnic Junior 
Technical St hool for Boys— The Prmcipal, Tottenham 
Polytechnic, High Roatl, N 17 A Samson (lemmoll 
professor of rnoilicul jMsliatiics in the University of 
Glasgow The Sccrctaiy of the University Ctiiirt, Tlio 
University, (lliisgow. A |uiiior male assistant imder 
the Directorate ot Ballistic Research of tho Re- 
search Dopartmont, Woolwich— The Chief Supor- 
inteiitlent , Research Dopartmont, Woolwich, S,E.18. 
A scientific assistant m tho Coastguaids and Fishenes 
Service of tho Egyptian (lovcmmeiit — Tho Cliief 
Inspecting Engiiioor, Egyptian (Joveniinent, 41 Tot- 
lull Street, S W 1. 


Our Astronomical Column. 


Periodic Changei of Colour on Jupiter. — Mr. A. 
Stanley Williams has observes! Jupiter assiduously 
for a jioriod of nearly forty years ; in M<m, Not. Roy. 
Ast. Soe. for May, he discusses the question of poriod'io 
changes of colour in tho case of tho two oquatonaJ 
belts, usmg observations from 1868 to the present 
time. Ho mVes graphs which indicate clearly that 
there IS a 12-year cycle in the colour changes. Tho 
maximum redness for the south belt occurred about 
1873, 1884, 1897, 1912, 1926 ; that for the north belt 
about 1868, 1880. 1891, 1903, 1918, 1928. It appears, 
therefore, that the two hemispheres liave maxima six 
years apart, indicating that the effect is of tho nature 
of a seasonal one. Ho notes that the material is scanty 
111 tho years when Jupiter was for south of tho equator; 
that is, about 1866, 1877, 1889, 1901, 1913, 1920. 

Astronomy in South Africa.— The Cape Ttmea of 
Juno 16 contains an article mtitled “ South Africa for 
Astronomers ”, by Dr. R. T. A. innes, who rocently 
retired from tho dueotorship of the Union Observatory, 
Johannesburg. He traces the present astronomiccd 
development in that region to Sir David Gill’s invita- 
tion to European astronomers to visit tho Cape more 
than forty years ago. Prof. Kapteyn’s visit there 
r^lted in the formation of the Cape Photographic 
Durchmusterung ; Prof, de Sitter began there the 
importuit work on Jupiter’s satellites that ho has 
lately brought to completion ; he has also concluded 
an arrangement for Leyden astronomers to visit 
Johannesburg Observatory and vice versa. Tliree 
North American observatories have established 
branches m South Africa • Harvard has a branch af 

No. 3170, VoL. 126] 


Bloemfontein ; Yale has one at Joliaimosbtirg ; and 
Dr Abbot, of tho Smitlisoman Institution, has estab- 
liHhed a solar observatory at Bukkanis near Wmdhoek, 
being leil to this by ailvice fiom Dr Innes. Allusion 
is also mode in the article to the proposed moving of 
the Radcliffo Observatory to South Afiica Dr. 
Hteavenson has been testing the seeing at vai lous sites 
duniig the present year, using a 6-mch eijuatorial 
that was originally constructeil for the observation of 
tho transits of Venus m 1874 and 1882. Dr. Innes 
notes tliat there are already more astronomers per 
thousand of tho inhabitants m South Africa than in 
any other country ; and the climate is so well suited 
for observation that “ still further increase in their 
numbers is desirable 

Annual Report of the Univerrity Obeervatory, 
Cambridge. — Tho report mdicates that work haa 
oontuiiied on the same lines os in recent years. The 
Sheepshanks telesooiie is bemg used for determinations 
of stellar magnitude with a photo-electno cell. Mr. 
E. B. Moss has lievised a new method of measuring 
tho photo-eloctnc current Four more fields have 
been measured for tho determination of the proper 
motions of faint stars Dr. Knox-Shaw has taken 
colour-index plates at the Kodoliffe Observatory, 
Oxford, to determine the colours of the stars of 
which proper miitiuns have been found. These have 
been measured at Cambridge. Many theoretical 
mvestigations on variable stars, projier motions, etc., 
have b^i carried on by members of the staff and 
publislied in the Monthly Notices of the Royal 
Astronomical Society. 
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Research Items 


Metals and Cosmetics at Ur — The authontiea of the 
Museum of the I, niversity of PennoylvanM have called 
ID the aorvicoB of a Hoientifio expert Dr A Kenneth 
Graham of the Towns Sciontiho School of the Um 
versity to examine and deal with the hnds which have 
been received as their portion of the antiquities 
obtamed by the exiiedition workmg at Ur Notes on 
some of the technoloftu al and chcmu a1 results of Dr 
Graham s work aie published m tho Muaeuma Journal 
(Philadelphia) for Sept Dec 1029 Wliile the early 
bronzes are of a (omjKmtton and quality that have 
never been surpassed the silvei and gold are not of 
a punty that modem methods permit Iheir work 
manship, especially of the silver objects is such as to 
command admiration Some of the objects indeed it 
woulil bo an eushievement for a modem silversmith to 
produce One silver bowl for example was first cut 
from a sheet of silver alloy oast m convenient form 
In hammermg it into the fuiished shape at least three 
to five annealings would be required Microscopic ox 
amination of the silver objects i^ows that tho structure 
IB similar to that of a modem silver article — that of an 
annealed metal with numerous twimungs mdicating 
previous working by casting and then alternately 
annealing and hammering A chemical examination 
of the (osmetics used by Quoon Shiibad shows that 
both eyebrow and lip jiaint contamod a large and 
dangerous quantity of lead One sample of the light 
blue clay contains large quantities of aluminium 
phosphate copjier lead an<l carbonate with traces of 
iron calcium and silica Probably it is jiowdered tur 
quoise A block jiowder similar to antimony or kohl 
contains a large amount of manganese and leail uith a 
small quantity of copper alumuiium phosphate car 
bonato sihca aiul in n Tho laht six wore evidently 
present os turquoise The black colour was due to the 
manganese the black oxide of which occurs naturally 
os pyrolumte The lead and carbonate must have been 
added intentionally Iho oxides of load when imxod 
with theabovemineialsgiveshadtsof brown red and 
purple and it is probable that in eaily times a greater 
variety of colours was preferred to the red and black 
of to day 

Reptiles and Amphibians of the Malay Peninsula 
Since Dr G A Boulenger published his account of this 
fauna m 191S colleofuns have been maile especially 
m the northern part of the Peninsula which have 
added considerabV tu the old list 1he additions 
mclude 1 species of turtle 10 of lirords 12 of snakes 
and 18 of amphibians and thoeo with a roviston of 
tho old namos and identifications Dr Malcolm A 
Smith pubhshSH in a supi>lement to Boulenger s work 
{BuU Boffins Mua Smgapore No 3 1930) Tho 
supplement is fumisheil with useful keys to the genera 
ana speoies, and a new feature is a key to the chapters 
of the tadpoles of the amphibia Smith notes amongst 
the reptiles and amphibians a very marked disoon 
tmuous distribution a number of speoies which are 
to be found in the northern port of the Peninsula and 
m the islands of the Malay Archipelago being absentt 
from the southern portion of tho Peninsula A 
similar discontinuity has be«i observed m tho distnbu 
tion of oertam mammals and birda, and the mdioation 
IS that some very general but still undetermined 
influenoe must have been at work over the temtoiy 

Luminosity in a Squid — The amall Japanese aqmd, 
Waiaoenia tetnlMms, is famous for the bnllianoe of 
its phoaphoresoenoe This is due to three types of 
luminous organs, all of different oonstruotion, akm 
organs, eye organs and tentaele or^ians, but all 
possessing oertson granules which are situated m the 
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lummous tissue The rdle of the granules has given 
nee to differmices of opinion Shima considered them 
to be lummous symbiotic bacteria, Hayashi thinks 
they pliw an imjiortant jiart m luimneecenoe and now 
Teijiro Kishitoni has re ©xammed the light organs of 
Wahuenut particularly with the idea of deciding 
whether photo bacteiia are present or not (Anncf 
7ooi Japan vol 11, p 353 1928, just received 
by Natdiik) Hw attempts to isolate oaotena from 
the lummous organs on culture media failed, and 
smear preparations showed that the rod like granules 
bohavM thfferently from bacteria with various stains 
Further the rods were never seen m process of dividing 
and they broke mto mmute PI®®*** under slight pressure 
apphed to the cover glass The author oonoltmes that 
the granules are not lummous symbiotic baotana, of 
whi^ he found no trace but the question as to whether 
the spmdle shaped granules and rods function merely 
as reflectors or may be crystals of luoiferm (such as 
occur m the luminous organs of the fire fly) and of 
importance m the production of light remains un 
settled 


Percoid and Related Fishes — Under the title of 
Notes on Percoid and Related Fishes Mr Henry 
W Fowler (Proc Arad Bat Sc» , Philadelphia vol 81, 
1929) enimierates a large number of fishes contained 
m tho general senes of the Academy Upwards of 
2000 Biiecunens belonging to nearly 300 species are 
recorded and the new sub genus Cbeiroxenichtys is 
desinWl to embrace Xmtrhthv» agasatttt bUm 
dachnor being distinguished chiefly by its long 
pectoral fui nearly as long as the head and its 
uniform silvery coloration Ihese records m several 
cases accompanied by dosenptive notes which are 
mostly from the Amencan coasts and West Indies 
are of value m extending our knowledge of the 
distnbution of many rare nshee 


Wild Populations of Plamago manttma — The 
analysis of the fmpulations of a particular species 
occupying vanous natural habitats is a sulnwt offer 
mg considorable scope for investigation Dr J W 
Gregor (Jour of Qmettes vol 22 No 1) has made 
such a study of the plants of Plantago marttima from 
one small locality on the oast coast of bcotlond This 
common coastal plant is found also in certain inland 
locations especially on moimtaiiis Mr turogor shows 
that as r^ards one character the mdividuals of the 
Bi^ies range from documlient to erect (6 typos) Tho 
plants growmg on an exposed rook just above high 
tide were more dwarfed and more decumbent than 


those growmg on an adjacent grassy slope Plants 


spread The rook population had a percentage 

of low growing forms, but tho grass popubtion con 
tamed no type which was not also present m the 
population from tho rook habitat The cultures 
indicated that the latter population had been more 
modified by its original environment than the former 
They also showed a phenotypic parallelism between 
the modUfying effect of the environmmt on wild 

S lations and on the growth forms present m the 
ree There was variation in suooulenoe of the 
cultivated forms, and it was shown that by watering 

plants with a 3 5 ] " ' 

the fleehy habit o 


Permian Flora of the Grand Canyon, Arizona — 
Monograph 406 of the Carnegie Institution of Woah 
ington contains a oiHnplete and well illustrated 
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account of an mterestuiK Penman flora, found in the 
Hermit aliale of the Grand Canyon, Arizona and 
under mvestimtion by the author, David White, 
smoe its first disoovery in 1915 by Prof bchuchert of 
Yetle This flora is interestmK as the latest PaUeoroic 
flora as yet known in America and particularly 
because, composed mainly of plant forma previously 
unknown, it preeents a unique af(gregate of western 
European elements with others which show defimto 
muits of contact with the Gondwana flora In this 
flora the herbaceous plants, mcluding the Ptoiulo 
sperms on one hand and the elirubby or arbor 
eeoent Gymnosperms on the other, are fairly well 
balanced the author recognises no forms as ferns, 
as yet The apparent absence of the lalamarialee 
may be duo to tne and conditions under which this 
flora d(velo(>ed The most characteristic plants 
ap}iear to be a group which the author regards as 
Ftendospermic, with aflmities with the Gondwana 
plants and to which he gives the name of Supata , 
they are characterised by once bifurcated fronds in 
which the strongly asyininetncal divisions facing 
each other, vudvu are simply pinnate or pinnatifld 
The Gymnosperms are strongly represent^ in this 
flora 

The Upper Atmosphere — The Journal of the Royal 
Astronomical Society of ( anada for April contains an 
article by Dr W E Harper on the upper atmosphere 
He recalls the evidence for rapid movements at a 
high level that was afforded by the eruption ot 
Krakatoa m 1883 the dust of the explosion was 
projected to a great height, and earned rajiidly round 
the whole eacth, reaching higher latitudes m auocoesive 
revolutions Ho discusses the presence of ozone ui 
the upper atmosphere, and its useful effect m absorbing 
the snort ultra violet rays from the sun , he notes 
that an excessive supply of these rays would bo in 
jurious both to animals and plants The ozone layer 
IS thickest m the sprmg, and then slowly and con 
tmuously diminishes to a mmimum in winter 

Air as a Thermal Insulator — ^Iho OutundheiU 
Inqrmmr has published at 5 marks a 2fl page 
pamphlet by Drs W Mull and H Reiter Der 
Warmeschutz von Luftschichten , which gives the 
results of their measurements of the thermal in 
sulatmg properties of layers of air in huildinffl hor 
dwclhng houses they find that the best thickness of 
the air layer m a cavity wall is 5 cm if it is limited 
to a smgle layer Multiple layers give better insulation 
than a single layer of the name total thickness The 
rate of transmission of hoat through an air layer 
depends on the radiation constant of the surfaces 
boundmg the layer, on the mean temperature of the 
air, on tne difference of temperature of its surfaies, 
on Its thickness, and in the case of a vertical layer on 
its height 

New Sweduh Magnetic Observatory — Capt A 
Bemnis, Director of the Swedish Hydrographic Ser 
vice, m 1927 obtamed btate sanction for tlie institu 
tion of a Swedish magnetic observatory, primarily as 
a base station for the magnetic survey, but also for 
purely scientifio work An account by G Ljungdah! 
of Its uutiation, buildings, and equipment » mcluctod 
in the first pubhcation of the obe^atory {Srgebntste 
der Beoba4Mungen dee magneteaehen Obeorvatortums tu 
Lovd, litoekhdlm) together with the detailed data for 
the first year of working, 1928, edited by 8 Aslund 
On account of its high latitude (69°) the institution of 
this observatory is an important and valuable step, 
smd its usefulness is the greater in that it publishes 
hourly values of the maguetic elements It is situated 
14 km from Stockholm, on an ishuid m the State 


forests , both the abHuIiito and the \anation uistiu 
ments arc above giound, the latter be mg m an un 
heated concrete chamber coveted with a groat thick 
nees of earth and Mliculcd by trees , the change ef 
temperature iiisido it from <la> to day does not 
exceed 0 2° I he mstrumonts loiibist of a ( ainegie 
Institution pattern of combmed magnetometer and 
eatth inductor, foi alisolute measuiomonts and two 
sets of vanometera of normal and reduced sensitive 
ness , the Z variometer is of the tyrw invented by 
Dr La Cour and installed by him at Rude Skov and 
Oodhavn (C<reonland) 

Light Scattering in Liquids — ^A pajier by H M 
Longer and W h Meggers in the May iiumbOT of the 
U S Bureau of Standards Journal of Jfeeearch, on the 
scattering of light by licjuicls, raises some important 
questions m connexion with the interpretation of 
Raman spectra It is pointed out that tne quantum 
theory of the change of wave length in scattering does 
not necessarily require that the same charactenstio 
frequencies of a substance should be effective both m 
scattering and in infra red absorption, but that, on 
the contrary, data obtamed by the two methods would 
rather tend to lie complementary In the earlier 
experimental work, much of the apparent agreement 
between the two sets of mecuiiirements was fairly 
obviously forced These investigators, from thoir own 
measurements of tho changes m frequency of light 
scattered by benzene, toluene, chloroform, and carlmn 
tetrachloride, which appear to be as accurate as any 
yet made, conclude that the oiiginal idea of a direct 
corrcepondence lietween absonition spcxitra and shifts 
m scattered light is completely discrmited, and that 
it IS futile at present to attempt a complete mterpreta 
tion of the modified bnos scattered by liquids or to 
draw any final conclusions as to moUciilar structure 
from thorn Only the systematic accumulation of 
trustworthy data for scattormg substances belonging to 
distmot chemical famihes, and especially the investiga 
tion of the simpler molecular structures, can be 
expected to give clues to the correct explanation of 
bgnt scatter!^ m transparent media 

Radio Beacons and Aircraft — Tho U S Bureau of 
Standards and the Department of Commerce m the 
United btatos have developed a visual signal milicatmg 
device to guide mail aeroplanes over the Appalachian 
Mountains An aural beacon system is at pieeent m 
use Coded si^pials are picked up by the head tele 
phones, but this is found to put a great stram on the 
pilot as he has to concentrate his thoughts when 
listening and must wear the telephones praotually 
oil the tune The now device consists of two vibratmg 
white reeds These will be pltw ed on the instrument 
boards of the New York to Clevelmid moil aeroplanes 
The aviator can tell whether he is on the right path 
or not by watching tho reetls If tho reed on tho loft 
vibrates most, he has turned off to the left of his 
course Similarly, if the omphtude of the vibrations 
of the right hand reed is greater, he will know that he 
has veeiw off to the right When both vibrate alike 
the aeroplane is on the right ooiuvo The search- 
lights which are installed at ton mile mtervdls along 
the route will still be used When the visibihty is 
good the lights oon be readily followed, but at present 
m fog, ram, or snow the ground and the searohbghts 
are mvisible and the pilot has to rely entirely On the 
aural signals A reoent test fllig^t from Detroit to 
Washington was mode almoet entuely by beacon 
signals and not by maps We understcuid from the 
Batlp Sotenoe Newt BuOettn for May 9. issued by 
Science Semoe, Washington, DC. that there » 
no prospect at present of attempting ‘ blind ’ landmgs 
Tbe path of the aeroplane with the nelp of the bea^ 
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Kuide bnnga the pilot nectr enough to the landing 
held for him to see the ground lights and so make a 
‘descent by sight 

ValTS-maintained Quarts Oicillatori — Radio en 
gineers are looking forward to a much more extended 
use of quarts oscmatois m the immediate future, not 
only for mamtaming the frequency of the waves 
omitted from broadcasting stations constemt, but also 
for making receiving sets ve^ selective In a papei 
lead to the Institution of hilcctncal Fngmeors on 
Mar fi, and recently publmhed ui the Institutions 
journal J E P Vigoureux of the National Physical 
Laboiatory describes an investigation he has carried 
out for the Radio Rosoai ch Board on valve maintained 
fjuartz oscillators The combination of a quartz 
leeonator and a valve circuit is called a quart/ 
oscillator Ilie fretiuemy of the osciUatoi depends 
mamly ujHin tho natural frequency of the qiiaitz 
resonator, and when the temjieiatiire m constant they 
aie both nearly constant Iho former can bo vaiied, 
howovei, by altering the air gajis of the lebonator, 
that IS, tho air gajm between the quartz and tho two 
electrodes of the resonator or by varying the con 
staiits of tho plate ciicuit oi the interclectrode 
capacities and inductances 1 heso variations have 
been htiuliod both theoietically ami oxponmontally 
The thooK tical troatinnnt has been ronflored {xismble 
by the experimental work of Dye who has nhown that 
the ((iiartr oscillator con bo loplactd by an o(|uivalont 
electrical circuit Tho etpuvaUut < u< uit consists of 
on indiKtance, a resistance and a capacity connecteil 
in senes, the whole b<ing shunteil by a second ca 
jiacity Making this substitution, tho problem reduces 
to one which < an be solved by ordinaiy mathematical 
inethcxls hormulop are deduced wlmh give tho con 
ditions for the maintenance ot oscillutionH It is 
shown also how the ampliluiles of tho oscillations 
depend on the values of the component jiarts of the 
circuit 

Corroiion of Steel by Concrete —Special Rejioit No 
15 of the Buildmg Research Department of tho Do 
partment of bcientiho and Industrial Research (U M 
btationery Office, 6rf net) deals with tho corrosion of 
steel by breeze and clinkei in conciete It is shown 
that coal lesidues are itcfanitely umichirable ingredients 
m concrete which is to be placed m contact with steel, 
smoo they cause cxirrosion In the mtercsts of safety 
It would soem desirable to abandon altogether tho use 
of breeze and clinker aggregates for concrete m contact 
with steel 

Abrasives Report No 690 of the Department of 
Aimes, Canada, deals vnth artificial abrasives and their 
manufaoture, and abrasive pioducts and their uses 
Throe parts previously published dealt with siliceous 
abrasives , corundum, emery, and diamond , and 
garnet, respectively Ihe manufacture of gnndmg 
wheels, sandpaper, steel wcxil and other abrasives is 
desenbed in aetail, as well as their jinncipal industrial 
applications Although the report contains a very 
extensive bibhograpby, much ot the mformation has 
not previously been published Copies of any of tho 
parts be obtamM on appluwtion to the Director, 
Mines Branch, Department of Mines, Ottawa, 
Canada 

Dipole Moments -A monograph by J W Williams, 
entitled “ Molektilare Dipobnomente und ihre Bedeu 
tung fur die chemische Forschung , bemg one of the 
parts of tho hortachntte der Chemie, Physik und 
phvsikalisohenCliemie (Berim (xebruderBomtraeger), 
gives a useful condensed account of a subject whten 
IS now attractmg a good deal of attention, the funda- 
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mental theonea and the experimental results being dealt 
wii^ Particular attention IS directed to the determina- 
tion of molecular structure from dqiole moments It 
may be noted that the struotural formube which have 
been used by chemiste for half a century appear m 
l^eral to bo confirmed by the new mvestigations 
The relations of the results to those of other fields of 
investigation are briefiy considered and, unoe tho 
mathematical apparatus is reduced to a minimum , 
this clearly written monograph of sixty hve jiages 
should prove of great mterest and utility to chemists 
who have founcT tho more ambitious treatisoo too 
abstruse for their requirements 

Thermal Expansion of Glass — Ihe March number 
of the Journal of tht Society of Olasa Technology con 
tains two papers on the theimal expansion of glass, 
by Prof fumer and F Wmks It was found by 
Peters and Cragoe in 1920 that there is a range of 
tempeiatuie, called tho critical or annealing range, 
over which the thermal expansion was soveial times 
as great as that m the range lying l^etween the 
oidmaty temperature and the lower critical tempera 
ture The first paper summarises mv ostigatiuns made 
durmg the past five years Rejircxlucibility over tho 
whole range of tempeiature up to tho softenmg pomt 
was almoet attomod with a number of glasses Tlie 
mfiuence of lack of homogeneity on reproducibility 
was found to be small The effects of tension, com 
ixisition, and heat treatment weie mvestigated and a 
geneial analysis of the thermal expansion cuive is 
given The cntical pomt when the rate of expansion 
altera abruptly, wos not always found, and tho normal 
expansion curve may undergo changes of direction at 
temperatures below the critical pomt In a discussion 
on tlie nature of glass it is BUg(;^tod that a viti eons 
state * of matter, ua well us Itcjuid and solid, should 
bo lecognised The second paper deals w ith the ox 
ponsiuns of a senes of sodium metasilicato silica 
glosses Iho results oro diMussod in detail 

Conductivity of Solid Salts - In previous expel i- 
nieiits on the effec t of teint>eratme on the eloctnoal 
conductivity k, of solid halides of sodium and 
potassium, T B Phipjis and co workers found that 
tho cuives of logl. jJlotteil against l/T usually ex 
hibitod two distmct slopes which wore mterjireted 
as follows It IS assumed that tho conductivity of a 
solid IS proportional to the numbeis of ions m its 
lattice whioh have an energy greater than a ceitam 
thresliold value, and the slope of the curve then 
measures the heat of hberation which the conducting 
ion or ions must ac quue in order to participate m the 
conduction In the April number of the Journal of 
the Amencan Chemical iSoetefy, Gmnmgs and Phinps 
show that tho omves for lithium hahdes are similar 
The slopes found m the lower temperature ranM 
measure the heats of hberation of the metal ion m the 
lattice, and those at the higher temperatures the 
oombmod heats of liberation of metal and halogen 
ions Transferenoe experiments had shown that, m 
the ease of sodium chloride, only the sodium ion takes 
part m the conduction process over the temjierature 
range of the lower slope, while m the higher tempera 
ture range both ions contribute to the conduction 
Tho melting pomts of highly purified hthium babdes 
were foimd to bo LiCl, 606® , LiBr, 661® , lal, 467® 
The beat of hberation of either alk^ ion or halogen 
was smaller the lighter the alkali metal m a senes 
with a common halogen In a sonee with a common 
alkali metal, the heat of hberation of either ion is 
greater the hghter the halogen ion A Imear relation 
between the heat of hbmtion and the absolute 
meltmg point u mdicated 
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Statistics of the Universities of Great Britain.* 


"1X7 rm the current aowlemio year has ended the five 
years for which the Parliamentary grant for 
universities and university colleges m Great Britain 
was fixed at its present figure, £1,660,000. Since 
1910 the duty of advising the government of the day 
oonoeming the financial needs of these mstitutions 
has been discharged by the Umversity Grants 
Committee, and tliis body has accordingly _ been 
engaged durmg the past twelve months in visiting 
them. In the light of the personal knowledge thus 
acquired and the various returns annually submitted 
to It, the Committee has prepared a review of the 
period 102S-24 to 1028-20 and a report on present 
ne^ and problems. These documents have now 
been published, together with the customary statistical 
tables for the year 1928-29. 

The total number of full-time students of both 
sexes last year was 44,300. The total shown m the 
returns for 1023-24 is 43,025, but this includes 1742 
students of a special type not represented m last 
year’s total, namely, those aided to take imiversity 
courses under the Government scheme for the higher 
education of ex-Sorvice men. Deducting those, the 
increase in five years was 7 per cent Taking men 
students alone the increase was 11 per cent, the 
number of women students showing a decrease from 
12,062 to 12,809, or from 31-4 jicr cent of the total 
of both sexes to 29'1. Dissection of the total enrol- 
ment figures according to the vanous subject groiqis 
discloses a marked contrast between an uywanl 
trend of enrolment in the arts faculties, including 
theology, ilnaart, law, music, commerce, economics, 
and education, anil a downward trend in medicine 
Oncluding dcntistnr) and technology (including 
engineering, appliocf chemistry, muimg, metallurgy, 
architecture, e^.), and comparative stagnation in 
pure science and agriculture (includuig forestry, 
horticulture and dairj' work) : 


Arts 

Medicine , 

„ women onl.v. 
Pure Science 
Technology 
Agriculture 


ItKil S4 I02« 2<l 

IS, ON I 23.625 I 4644 

10,007 8.387 -2610 

2,020 1,108 - 912 

7,402 7,377 - 26 

4,700 4,082 - 627 

856 838 - 18 


The ‘ swing-ovor ’ from medicine and technology 
to arts WHS widespread but was most pronounced in 
Scotland, whore the jiercentage of arts students rose 
from 44 2 to 69'3 (men 31 4 to 47'1 ; women 70 7 
to 83-9), and there were corresponding dcwlmee in 
the proportions of students in other subject groups, 
and especially m medieme (men 38 1 to 29 3 ; 
women 17-9 to 7 4) and technology (men 17’8 to 10 6 ; 
women 0-6 to 0'4). It is accounted for thus ; “ The 
stationary position of the Pure Science group and 
the fall m the Technological group are no doubt due 
to the contmued depression in many industries. 
The decreased niimbOT of students in the Medical 
group, which includes Dentistry as well as Medicine, 
seems to be the result of a reaction which followeil 
the abnormally loiw entry of medical students lust 
after the war.’’ “ The main reason for the growth in 
the Arts group is no doubt to be found in the attrac- 
tion exercised, during a period of bad trade and 
restricted opportunities in other professions, by the 
securer and grmtly improved prospects of the pro- 
fession of teaching : in Scotland the general tendency 
has been intensified by the official requirement that 


(Londoii ; H.H. SUtlonerr Uttca, 
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only gr^uates can now normally bo admittcil to the 
Provincial Centres for traimng as men teachers ” 

Each of these factors is inciitioiied in an article in 
the April number of The f/niverattiea Remew on over- 
crowding in the German universities. There, how- 
ever, the students of the techniachenhochschvlen, corre- 
sponding more or less to the teclmological faculties 
of the universities of Great Britain, form nearly twice 
as large a pro|xirtnm of the total number of university 
students as in Great Britain, and scientific mlucation 
18 very widespread. Whatever its causes, the tailing 
off in the numbers of students in the scientific depart- 
ments of Dntish umversities cannot but excite mis- 
givings on the part of all who believe m the imjiortunce 
for our future welfare of “ integrating into the 
intellectual structure of society ”, hh J. H. S. Haldane 
puts It, “ the scientifio ideas which have fiunished 
its material structure ”. In the part of the report relat- 
ing to careers open to grailiiates (see below) the Com- 
mittee indicates reasons for anticipating an increase 
in the enrolments in technology and pure science. 

In the followuig tables uiii\ersitie8 are arranged in 
order of the numbers of their full-time students in 
1928—29, first m all faculties and then (omitting many 
of the smaller enrolments) m the abovo-niimcil 
subject groups severally. It will be seen that London 
heads the list in every case except arts anti agri- 
culture. in which, resiiectively, Oxford and Reailing 
rank first, that Cambridge comes second in every 
case exwpt medicine, and that Glasgow is tbinl in 
every case except agriculture- The increase ( + ) or 
deemoso ( • ), m conijianson with tho corresponding 
figure for 1923-24 is given in brackets : 





All other Fantlttri. 
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The number of full time advanced students (as 
distinguished from those pursumg courses for first 
degiees or diplomas) shown m tho returns for 1028-29 
IS 2082, moludmg 374 women The following table 
(omjiarce their <&tiibution over the various subject 
giuups with the distribution of the total number of 
full time students 

\II Stiidenti tdvsn ol 

Arts 63 3 per cent J‘l 1 per cent 

Medicine 18 9 18 

Pure Science 16 7 42 6 

Technology 9 2 114 

Agriculture 19 2 1 

Two thirds of the total number of those advanced 
students were at work in I^nidon (b06, mcluding 246 
at Lmversity College and 207 at Imjienal College) 

( ambric^ (378), Oxford (185), and Manchester (163) 
In tlie Scottish universities there were 182, and in 
the Welsh 07 Of the individual subjects bv far the 
moat popular among advanced students are chemistry 
(453) and physios (186) 

Ihe universities of Great Britain are drawing 
students from other countries m mcreasing numbers 
so much so that more than half the total mcreaso 
during tho quinquennium m tho number of full time 
students is attributable to tlus source Those from 
other parts of the British Empire numborod 2809 in 
1928-29, being 14 per cent more than m 1923-24 
whilst those from foreim oountnos numbereii 1581, 
showmg an moreaso of 26 ]ier cent 

Tho fmanoial resources of tho universities of Great 
Britam are exhibiteil iii the returns for 1928-29 m 
some detail The mcomos omoimted in the agmgate 
to £6,174,510, and wore derived fiom (a) Farha 
mentaiy grants, 36 per cent , (6) fees, 31 iier cent , 
(c) endowments, 14 pot cent , (d) pants from local 
authorities 10 tier cent and (e) other sources, 9 per 
cent C apital bcn< fiu tiuiis received from othei than 
Government sources in tho course of the jiast five 
years amounted to more than £6 560,000, m which 
total are included gifts by corpoiations and indit iduals 
m tho United States of Amcnca amounting to 
£1,700,000, nearly one thud of the total Excluding 
these Amencaii contributions the benefactions in 
tive years amounted to less than one sixth of the 
amount received as gifts and bequests in one year by 
universities and colleges in the United States, and 
about one fourth of the amount received m one year 
by sixteen of the most favouied of them Tho 
agpegate inoome is about half that of the umversities 
imd colleges of tho State of Now Yoik Sources of 
American umversity incomes are (a) United States 
Government grants, 5 per cent , (b) fees, 32 per cent , 
(c) endowments, 16 per cent , (d) grants from State 
or city governments, 26 per cent , (c) other sources, 
23 per cent 

Since figures for Oxford and Cambridge were not 
available at tlie beginning of the qiimquonnium on 
a sufficiently comparable basis to be mcliided ui the 
University Grants Committees standard tables of 
financial statistics, the Committee s comparative 
statements >f income and expenditure m 1923 24 
and 1928 29 leave those two imivenities out of the 
reckonmg Iho comparison shows a growth of total 
miome from £3 592,936 to £4,210,710, approximately 
17 ]>er cent Rather more than half of the mcrefwe 
IS under the head of Paihamentary grants Income 
from endowmint sliowm an morcHse of £72,822 (18 
per cent), from donations and Biibsonptions £23,988 
(26 per cent) from local education autnontiee grants 
£92,026 (22 per cent) and from fees £44,267 (4 per 
cent) The projiortion of Porhamentory grants to 
total moome rose from 35 4 to 37 8 per cent, and that 
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of fees to total moome fell from 33 7 to 29 8 per oent 
The only mstitutions deriving more than half of their 
income from Farliamentaiy grants are three of the 
London colleges, two Welsh colleges and Readmg 
Oxford and Cambridge get, respectively, 30 and 25 6 

P er cent of their moomee from this source Tho 
ommittoe concludes an exammation of the question 
of the increasing dependence of umversities on State 
aid with tho ob^rvation that the large mcrease m 
the grants given by the State five years ago has 
serv^ to stimulate mther than to discourage the 
generosity of tho other bodies and individuals to 
whom the universities have to look for supixirt 

That dependence is about to be further inci eased 
by the rauiing of the amount of the annual Treasury 
subvention from £1 660 000 to £1 800,000 The 
leport stresses in this connexion, tho fundamental 
importance of tho teaching staff and the library and 
expresses the hope that one of the fust uses to which 
tho univeiaities will put any mcrease they may 
obtam m their annual mcomes will be to impiove the 
lot of teacheis of the senior lecturer class, many ot 
whom find thomsilves in a serious plight In dis 
cussing the position and prospects of the junior staff, 
the tommitteo directs attention to tho barriers which 
stand in the way of their obtammg posts in secondary 
schools Ihose burners have arisen tlirough the 
operation of the new aalaiy scales for teachers m 
schools and m Scotland, tho requuement that, 
whatever their previous experience, all applicants 
for such posts must have had a couise of iiiofessional 
training foi school woik Him m the Committeo 
thinks unfortunate oa the universities and schools 
both stand to gam bv such excimnges 

In the jiart of the rejsirt relating to the careeis 
ojien to graduates we find Tlie need for a much 
more extensive ajiphcation of scientiho research to 
industnal praetue is becoming more clearly realised 
every day and tho sciontihc depaitments of the 
luuveisities are the obvious Iraiiiuig grounds lor men 
and women qualified either to imdertake work on 
the fundamental problems which are tho field of the 
Industnal Research Associations established with 
State OHSistancP, or to devote themselves m the 
service of mdividual firms to the improvement ot 
particular industrial processes Some jears ago 

it was common knowledge that the maiket for 
chemists was seriously overstnikcd, and that many 
men with first rate qualifications m Pure Chemistry 
were unable to obtain suitable employment, but we 
gather that the market has of late neatly improved, 
under the enlightened influMice of great combine 
over which I^rd Melohett presides and that though 
the output of students trained m Pure Chemistry 
contmuoe to be, perhaps diiniroportionately, lar^, 
it is now being successfully absorbed There is 

evidence of an moreasmg range of demand for men 
who have hail a good traimng m Physics, Geology, 
Biology, and such apphoations of Chemistry as 
Chemical Engineenng or Fuel Technology 

The demand for university graduates is, more 
over, we ore told oxtondmg rapidlv to the adinmistra* 
tive Bide of mdustry and of busmess generally 
While it has hitherto been rare m Great Britain, 
though common in Germany to give to men of high 
technical qualifications a place on the dii^torate 
of an mdustnal firm, many of the large mdustnol 
organisations ore coming to look more and more to 
the universities for men of good general education 
and balanced character for the responsible admmistra 
tive work which the vast lange of their operations 
now uivolves, and even the smaller concerns seem 
I more walling than they were to have recourse to the 
same recruituig ground 



August 2, 1930] 


NATURE 


187 


The Italun Earthquake of July 23 

UINCB Jan IS, 1916, when Avezeano and other 
towna in central Italy were ruined, there haa been 
no earthquake in the peninsula so destructive as that 
which visited the provinces of the Dasilieata and 
Campama shortly after 1 am (0 am rTreenwioh mean 
time) on July 23 The latest estimate of the number 
of persons lulled is 1883, while the buildings of 34 
communes are said to have been seriously damaged 
The epicentre, which seems to bo close to the town 
of Lacedonia hes about 65 miles slightly north of 
east from Naples 

The area of shght damage, as at present known, is 
bounded by a curve that is roughly m the form of 
an ellqise directed west north west 39 miles long 10 
miles wide, and containing about 400 square miles 
Tlie places that have suffered most are Villanova 
Aquilonia, and Tjatedonia lymg within a district 
about 19 miles long and 90 square miles m area in 
the north west half of the foimer curve, and Mold 
and the surroundmg towns near its south oast end 
The prmcipal centre appaiently lies uudway between 
Villanova and Lacedoma, but there may nave Iteen 
a secondary centre close to Melh about 20 miles to 
the east south east Ihe shock was strong enough 
to damage a few houses in Naples and to have been 
felt in the province of the Mart hes, and evin so far 
as Rome so that the total area distiirlMid may contam 
about 96 000 si^uare miles oi roughly that of the 
Hereford eaithquako of 1896 The fust movementa 
It ere recorded at Kew at Oh 12m lls and atHelwan 
(Fgypt) at 0 h 12 m 42 s 

Ihe piovince of the BasiUcata is one of the most 
unstable legihus m Italy Iht great Nea[Kilitaii 
taithquake of Doc 16, IHI?, so admirably mvestigated 
by Kobeit Mallet, disturbed chiefly the southern part 
of the piovince Mallet, from observations on the 
direction of the shock placed the epicentre near 
the village of Caggiuno which lies about 34 miles 
to the south of that of the rooont earthquake but 
the piiucipal centre was probably near Montemurro 
24 miles south east of Coggiono More closely con 
necteil isith the rooont earthquake are the Avellino 
earthquake of Sopt 8, 1694, and the Melh earthquake 
of Aug 14, 1851 desenbed by Dr Manu Haratta m 
his valuable work T teiiemoti d Itaha (pp 173 
181 407 410, 1901) In 1604, the number of persons 
killed was 3671 The area of destruction was ot 
unusual size, extending about 60 miles north west 
from Potenza In 1861, 628 persons lost tlieir hves, 
and the meizoseismal aiea was small, not more than 
11 miles ui length, with its centre close to Melfi 
The area strongly shaken by the recent earthqwke 
thus mcludes that of the Melfl earthquake and lies 
along the noithem boundary of that of the earthquake 
of 1604 C Davison 


The Skull of Peking Man 

7^R DAVIDSON BLACK 8 mterun report on the 
^ skull of ittnanthropua found at Chou Kou Tien 
at the end of last year was presented at a session of 
the annual meetmg of the Geological Society of China 
held on Mar 29 last, and has now been pubbshod m 
the Bulletin of the bociety It w illustrated by six 
plates which reproduce the natural size of the photo 
graphs of the mntal, right uid left laterals, ooeipital, 
vertical and basal views of the skull 

The whole external surface has now been freed 
from travertine, with which, however, the interior is 
still filled During the preparation of the skull, the 
major parts of panetals and the whole of the frontal 
bone were separated from the stone hllmg , but 
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these were replaced for the purjioso of the photo 
graphs, which show thj mrts in ajiptoxunatoly 
correct relation A table of measurements is given 
which supplemc nts and corrects those of the previous 
report, but they are themselves only approximate 
and subject to correc tiem 

The skull, doubtfully identified as female has a 
glabellfl cKoqiital length of 192 mm and a breadth 
of 132 mm (T), the maximum bieadth which falls 
betwoon the supra mastoid regions of the temporal 
Ismes being etrea 144 mm The least frontal breadth 
is 83 mm ( * ) and the greatest frontal breadth 102 mm 
(T) 1 he annoiilar height IS 97 mm (?) Tlie parietal 

emuioncos arc quite wml dcvolujitd but the sides of 
the cranial vault below them ate markedly inclmed 
toward one another Ihe bones are much thicker in 
certain regions than was supposed (for example, 
below the lambda) Ihey do not show the excessive 
thickness of the Piltdown skull but they are much 
thic ker tliaii ui mcxlem man 

One of the most, if not the most interesting point 
brought out by Dr Black in this uiteiim lepoit is 
the bearing of oeitain unicjuo morphological features 
which were not apjiarent at tlie earlioi stages ot 
preparation It is now oloar that what was previously 
considered to be a markedly developed post glenoid 
piooess is soon to be a very poculiaily developed 
tymjianic portion of the temporal In tlie massive 
{MurtM of the tympanic elements the posteiior moiety 
IS developed to form a promment crest which extencis 
inward to the base of the minute styloid piwess 
while the antenoi portion of the tymjionio bone 
forms a massive loiincled wall hmiting the mandibular 
fossa and rising abiuptly immeduitely behmd the 
potro tjrmpamc hssure The glenoid cavities are thus 
obluniely plated deep fossae the visible floors of 
which aro formed wholly from tho zygomatic elements 
of tho tomjsiral bones The mandibular fossae are 
thus wholly hommid in character 

It IS however, extremely mteiestmg to note that 
for the hrst time among hominids is found a stage of 
development muc h more archaic than ui Neauiderthal 
man and at the same time m certain fnatiires 
recalling some of the relations characterising this 
region in anthro|X)ids such foi example, m the 
chimpanzee Dr Blamk recalls tliat both Bcmle and 
Martui m reference to the La Ghapelie and La Quma 
skulls respectively have pointed to certain resem 
blanoos to the onimpanree in that region, placmg 
them somewhat mtermediately in type between that 
form and Homo Tho Peking skull in this respect may 
be termed pre Neandeithaloid and m the hominid 
scale may bo not far removed from the type which 
evolved TOth the extinct Neanderthal and uie modem 
Homo eapiena 


University and Educational Intelligence. 

Lbbdb — The Council of the I mversity of Leeds 
has elected Dr h Challenger to the choir of organio 
chemiatiy shortly to be vacated by Prof C K Ii^ld 
Dr Chaflenger, who is at present senior lecturer m 
chemistry at tlie Umvorsity of Manohoster, is a graduate 
of London and Qottmgen Throughout his career he 
has been actively engaged on rcMoarch work . amon^ 
tile Bubjeote to which he has given attention are the 
organo donvatives of bismuth, the organa chemistry 
of sulphur and the technology of mmeral oils, the 
reduction of acids such as citric and oxalic by 
lological processes, and the chemistiy of petroleum. 

MANCHXsrFB — Apphoationa are mvited for the 
Amy Honnetta Woiewick fellowship for the mvestiga 
tion of the oautes and treatment of rheumatoid 
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arthritis, llio annual value of the fellowship is £150. 
The tenure will bo for one year with the pottsible 
renewal for a sec-oiid year. Appheationa must reach 
the registrar by, at latest, Oct. 16. 

In schools m the United Statee of America are en- 
rolled more than half of the total population of ngoa 
16, 16, 17, and 18 years. TwenW-tlve years ago the 
proportion was only one-tenth. Some account of this 
remarkable growth is given, with voluminoua statistics 
of public high schools in 1927 28, in Bulletin, 1929, 
No. 36, of the ITnited States OlHce of Eilucation. The 
rapid Edition of large grou]is of pupils of tyiies very 
different from those with which the traditional high 
school had been aeeustomod to deal necessitated 
radical changes, including an expansion of curricula 
from a strictly limited grouji of subjects (English, 
Latm, Greek, French, German, algebra, geometry, 
physics, chemistiy, and genend history) to very varied 
assortments of some two bundled and flfty subjects, 
of which many are dellnitely vocational and industrial 
in character. Other notable changes accomjioiiipd 
the ' junior high school ’ movement, startcil about the 
beginning of the present century. This has leil to 
reorganisations, aifoctmg nearly half of the total 
puhuc high schisil eiimlinent, the main features of 
which are the differential trentment of the ago group 
16, 17, and 18 years (senior high school) and the 
absoqition in junior high schools or depaitments of 
pupils of the higher grades (ages 13-14 years) of the 
primal^ schools. The place of vionccs in the high 
schools scorns to bn a ilimitiishing one, except as re- 
ganls biology, hygiene, and sanitation, in 1910, 
eighty-two per cent of jnipils were studying some 
scionw. 111 1916 sixty -four per cent, in 1928 sixty-onc 
tier cent. The drop in nuuilicts studying physu-s, 
from tlfteoii to seven per cent, is specially noticeable. 
Physical geography an<l physiology also show im- 
iiortant docmases, and geology has almost disapiieared 
from the high school jirugranunes 

Fboh the University of Leeds we have received 
two reports on its Clothworkers' Dciiartrncnts. They 
are of more than onlinary interest by reason of the 
highly iinjiortant devolojimcnts of rcscnich resulting 
from a sj^ial grant of £3090 by th« ClothworkeiV 
Company. A rejxirt on these develojiments descrilicR 
in some detail rosoarches conducted (i) under the 
direction of Mr. ,J. 11. bpeakman in the plasticity of 
wool, influence of plastic flow on the affinity of wool 
for water (already reported in Natukk of Hept 14, 
1920), rignlity of wool and its change with lulsorjition 
of water vajioHr, elastic properties of wool in water 
at high temperatures, exammation of the fine structure 
of wool by X-ray analysis, thermal conductivity of 
and transmission of water vapour through textiles, 
and physico-chemical properties of wool fat ; (ii) 
under Mr. W. T. Astbiuy’s direction, some ajiplvuig 
new X-ray methods of mvestigation inaugurated by 
Sir William Bra^ to the problems of flbros m general 
and of wool and nair m particular, and others aimuig 
at the solution of demuto technolomcal problems 
relating to the uniformity of ^ms, the signiflcanco 
of fibre lengths, etc In the Depai^ent Colour- 
Chemistry and Dyemg, the pronvssive dechne which 
has characterised enrolments of the post decade was 
followed last year by a considerable increase and tlie 
demand by industry for g^uate students trained 
in the Department exceeded the supply available. 
Huddersfldd Technical College also reports heavy 
enrolments m its dyeing department and an important 
growth of research work in all its departmente, 
especially m colour chemistry and chemistry, and i 
almost complete success by its appointment depart- 
ment in placing students in suitable positions. ' 
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Historic Natural Events. 

Aug. 3, 1B79. Hailstorm near London. — Over an 
area seven miles long and two miles broad, between 
Kingston and Ealmg, violent hail fell. The stones 
were up to six inches in circumference, broke all glass 
exposed to them, pierced holes m zinc and slate roofs, 
and knocked out of shajie the anemometer cuiw at 
Kew Observatory. The thunder and lightnii^ were 
oontmuous from 9 p.m. to 3 a.w. ; at Cambridge at 

3 am. there were 120 flashes per mmuto. 

Aug. 3, 1883. Cloudburst on Ochil Hills. — During 
the afternoon a violent storm burst on the Ochil Hills 
between Dollar and Alva. A flood of water poured 
down a deep narrow valley mto Alva, the mam street 
becoming deeply flooded in three minutes. Bags of 
flour and casks of butter were floated a distance of 
100 yards from a baker’s shop. 

Aug 4, 1577. Damage by Lightning in Suflolk. — 
On Sunday, Aug. 4, between 9 and 10 A.M., the parish 
church of Blythburgh, m Muflolk, was struck by light- 
nmg, which burst through the wall, struck almost a 
yaid deep into the ground, and knocked down about 
twenty people who were on that side of the church. It 
then broke the door and badly damped the steeple, 
breaking the timber and the bells. The people tnat 
wete atticken down were found still grovelling more 
than half an liour aftei wards, and two were dead. 
About the same tune the parish church of Bungay, 
nine itulee from Norwich, was also stiuck, the wire 
and wheels of the clock being biokon and two mon in 
the belfry killed, while in the c-hurch itself men wore 
killod or biimtsl. 

Aug. 4, 1666. Hurricane at Guadeloupe. — A hurri- 
cane began at 0 r.M. and continued for twenty-four 
houiB Every vessel and boat oii the coast of (.uaite- 
loujie was dashed to pieces, nil the vessels in the 
Saints were driven on shore, and of Lonl Willoughby’s 
fleet of 17 sad with 2000 troojis, only two were ever 
hoard of afterwards. Houses and trees were blown 
down and a great number of cattle killed. 'Fho sea 
rose to an unusual height and flmsled the lanil. 

Aug. 4, 1839. Moray Floods. - Heavy ram began 
to fall on the evening of Aug. 2 in the upper parts of 
the valleys of the nvers Naim, Findhom and Spey, 
and continued almost without uitemiption until the 
morning of Aug. 4 It came mainly with a north-cast 
wind, with such volume and force that it penetrated 
all the doors and wmdows facing in that direction. 
No rain-gauges were in operation in the area of heaviest 
fall, but It IS not unlikely that the amount which fell 
on Aug. 3 exceeded any lalls which have been actually 
reconled m the British Isles. The Fmdhom at its 
greatest height filled the valley, 200 yards wide, to a 
depth of 17 feet above the normal surface of the river, 
this level being marked by a tablet. 

Aug. 5, 1783. Great Eruption of the Asams-yama 
(Japan) — ^The Asama-yama, one of the pnncipal 
Japanese volcanoes, lies 90 miles north-west of Tokyo 
and rises to a height of 8136 feet above the sea. The 
great eruption of 1783 began on May 9 and lasted 
88 days, culminating on Aug. 6, when a huge mass of 
molten lava and hot mud desomded from the crater 
and covered an area 2 miles from the crater and 

4 miles wide at the base to a mean depth of 100 feet. 
This lava did not reach the villages and caused no 
loss of life or property. It was followed, however, by 
a great avalanche of volcanic materials that swept 
down, at first with a velocity of more than 60 miM 
an hour, and caused enormous damam in all the 
villagm along the northern base of the mountain. 
The river Azuma-gawa was blocked for a time, but 
the gathering waters broke through the dam and 
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•wept houaea along a courae of more than | 

60 milee The number of livea loat by the avalanche ] 
and flood waa 1162 The district covered by the 
aehea waa about 4250 square miles and the total 
volume about one aixth of a oubio mile 

Aug 7 X 4 1899 West Indian Hurricane —A hum 
oane of exoqitional violence struck the West Indies 
near Guadeloupe oroeaed the Leeward and Virgm 
Islands Porto Rioo and the Bahamas, and oontmued I 
along the east coast of the Umted States There waa 
great destruction of hfe and property especially in 
the island of Porto Rico where more than 3000 fives 1 
were lost mamly by drowning and many more died 
afterwards from starvation The coffee crop worth 
more than £1 400 000 was almost completely de 
stroyed The storm was traced from America across 
the Atlantic into the Mediterranean where it finally 
dissipated 

Aug 8 1934 Transport of Insects — ^The Oxford 
Umversity Expedition to Spitsbergen recorded that 
after several days of south westerly wmds on the 
morning of Aug 8 living hover flies and aphides were 
observed m considerable numbers crawlmg on the ice 
of the glaciers These were collected and ware after 
wards mown to have been earned from the forest bolt 
of northern Europe a distance of at least 800 miles 

Aug 9 191 X Heat in London — The summer of 
1011 waa noted for its great heat in England On 
Aug 9 the thermometer in the ( laisher stand at 
Greenwich re^tered exactly 100° F the highest 
authentic shade tempersturi in Great Bntam ihe 
maximum was net momentary but waa mamtamed 
almost continuously from 3 to 3 30 p m 


Societies and Academies 

Pabis 

Academy of Sciences Juno 2 — Mesnager The 

optical determination of internal strains in solids of 
three dimensions Remarks on a commumcation by 
Henry havre on the same subject — H Deslandret 
Properties of the senes and abnormal Imes in atomic 
spectra — L Blaringbem Jhe her^ty of sex m 
Aqwlegta vulgana — Louis Lapicque was elected a 
membw of the Section of Rural Economy m the place 
of the late L Lmdet Gaston Juha Some harmomo 
majorants — Georges BouUgand Poles, essential 
Bingulanties — Victor VAlcovici A mixed problem — 
T Bonneson Inequahties between anthmetical 
means — Ldomdas Kantorovitch functions of tho 
(U) type Luigi Fantappid The singulanties of a 
Imear analytic function^ of a function of several 
variables — J Haag The theory of tho spiral —Jean 
Chasy Tho velocity of propagation of attraction — 
N Stoyko The onnt of the trans N^tunian star 
discovered at the Lowell Obseivatoiy — J Le Roux 
The mtermetation of Michelson s experiment - Edgar 
Baticle The problem of the wall simporting a mass 
of powder — MUe Simone Boudin ColourM crystal 
Ime stratifications Study of v toluidme fi naph 
thylamine and diphenylamlne A modification of the 
technique propo(^ by Rend Maroelm for the study 
of Gie development of the elementary leaflet oi 
p toluidme, with apphoation to other subetanoee — 
R Forrer A method of discussion of the magnetic 
moments of alloys and the common measure of 
atoxmo moments — A DauviUier The realisation of 
integral nucroradiognqihy The radiography of 
microsooptc objects has offered great expei^ental 
diffioultoes The author uses plates similar to those 
devised by Lippmann for mtexferential photogxwhy 
prepared with colloidal silver according to the 
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teohmque described by WatteviUe A reproduction 
of a radiograph with a magmflcation of 600 is given — 
Mme Pterrs Curie and Mme S Cotelle The averam 
life of ionium The method used based on the rate 
of formation of radium m a mixture of lomum and 
thorium oxides assumes only a knowledge of the 
atomic weights of lomum thorium and of the ionium 
thorium mixture utilised in the experiments The 
value obtamed 119,000 years is mtermediate between 
that of Soddy (110 000 years) and that of St Meyer 
ni30 000 years) — F Jofiot and Mme Irine Cuns 
^e radiations associated with the emission of the 
a rays of polonium — G Rsboul and G D4chine 
Tho activation of matter by the brush discharge 
The brush discharge produced by e m f of 20 000 
100 000 volte activates metalho plates oommunicatmg 
an activity measurable by an electrometer and per 
suiting for up to 72 hours The curve correeiiondii to 
the BuperixHution of three superposed exponentials of 
periods of 3 mimitee 27 mmutos and 20 mmutes The 
residual activity has a peno 1 of 10 6 hours From 
these moasuremente the activity produced would 
appear to be due to the dismtegration of the emana 
! tions of radium and thorium — Louis D Or Tho 
i manometno and spectrographio study of the thermal 
dissociation of p^ites Feb, The th»mocheinical 
equation of the documposition is 2FeS, 2FeS +8, - 
61 000 oal The encr^ of fixing the first atom of 
sulphur 18 90 500 cal whilst that of the second la 
82 500 oal -M Bourguel and P Dsure Chemical 
constitution and the Raman effect the acetylene 
linkage — Ch J ovignot Method and testing apparatus 
giving the extension coefficient and the brealung load 
of metallurgical pr xliii ts in thm sheets — G Dupont 
J L4Ty and J Allard The meohanism of the action 
of cat^ysts m the autoxidation of abietio acid — 
Georges Darzens The transformation by isomensa 
tion of beu^y Ivalorolactone mto tetraliydromethyl 
naphthalene carboxylic acid This transformation is 
effected by heating to 120° 125° ( with b4 5 per cent 
Bulphuno aoi i wmi constant agitation for eight days 
The reaction is very slow but allowing for recovered 
lactone quantitative — Fdlix Francois The action 
of selenoxanthydrol on (I diketonee and on ethyl 
acetoaretate — Mile Mane Thdreie Francois The 
neutralisation of castor oil A suggestion for the use 
of commercial triethanolamine for we removal of a< id 
from castor oils used for lubncating purposes — Paul 
Combes and Roger Campredon Tho study of a new 
deposit of ooloite exposeil during the excavations for 
tho new entrance to the j ort of baint Nazaire — 
Jacques de Lapparent The amount of titanium m 
bauxites — L DolK The moreoa of the high plateau 
of Artois — A Guilliermond Homo and hetoro 
thollism in the yeasts — Andrd Dauphin The histo 
logical characters of roots developed separately — 
Philippe Fabre An eleotru al hfcmo Iromograph — 
Gordon H Scott The arrangement of the mineral 
constituents of the nucleus during mitosis I Z 
Nitsescu and 1 D Georgescu The amount of citno 
acid m some animal fluids (cephalo rochidian fluid, 
aqueous humour follicular liquid amniotio fluid) 

Bbussei s 

Royal Academy of Belgium Hov 9 — G Ceeiro 
Cells with mmunum surf^ A mathematical dis 
cusnon on tlie form of cell made by the bee — ^Th de 
Donder Aiflmty (Part 2 ) Diaoussion of open 
systems with osmotic pressure surface tension and 
adsorption — G Balasse and Mils G Galet Iodine 
spectra with weak excitation The tubes giving the 
spectra were without electrodes and the oeciUatuig 
current, of 70 metres wavelength, was mamtamed 
by two tnode emission valves Details ore given of 
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the method of purtfMnK the iodine All probable 
impurities were sought for spectroeoopioally and 
proved absent — F Conn Contribution to the study 
of the chlontoides An application of the mothoitt 
of Fedorow to the study of these minerals Marcel 
V L Homis Observations on the structure and 
cell division of living Haloptervt JUxnna — Lucten 
Godcaux (1) The Lie quadncs of certain surfaces 
— (2) The Gmohard tiausformation and certain 
quadrics lonsidered by M Demoulin — (3) The 
uniterl pomts of the cychc mvoliitions belonging 
to an algebraic surface Yvonne Ddsirant Ethyl 
difluoracetoaoetate Full details are given of the 
preparation physical properties and themical reao 
tions of the ester Ihe enol ketone equilibnum was 
stwlied — Raymond Defay Tlie thorTno<lvnaRucal 
study >f Hurfaeo tension Affinity and adsonition 
velocity 

Dec 7 — Paul Stroobant Observations of the 
partial eclipse of the sun of Nov 1 1929 Anaocomit 
of results obtained at the Royal Observatory of 
Belgium (Uccle) and at the Astronomical Institute 
of the I iiiversity of Brussels Jean P Bosquet 
Conti ibution to the invariantive theory of the calculus 
of ^ ariatioiis — J J aumotte 1 ho movement of masses 
of air m the atmosphere — L and M Lapicque ami 
Henri Fredericq Neivo and mustlo chronaxies of the 
heart of Ltmtdw pvt fphnnus Radu Badesco A 
fun< tioiial equation — Maurice Leeat 1 he application 
of azeotrt pwm to functional chemical analysis On 
the basis cf extensive experimental work on the 
constant b« iling nuxtiires fonued by various classes 
of otganic compounds the author has devised a scheme 
for ditermiiiiiig the class of an unknown organic 
com^xnind from its azeotropic characters R K J 
Germay The application of a method of successive 
approximations to the solution of the Gauss eciuation 
sin (. q) m sin*. 

Jan 4 — Th de Bonder The photonic field G 
Cetkro The ellqmo ciicumscnbed round a triangle 
and having for its centie the centie of the inscribed 
circle J E Vertchaffelt Deterramations ot surfac e 
tension bj moasuiing the force required to remove a 
flat disc H Buttgenbach The optical apiieatances 
of the cleavage plates i f rhodonite J Melon The 
orientation of the optical ellq sold of ihodonite — 
Raymond Defay The chemical kinetics of Ih cle 
Bonder and stable and metastable equilibria — 
Jacquea van Mieghem Study of retarded potentials 
— C van Lerberghe 1 he calc ulatioii of the fugacities 
of a solution — Th Lepage A charac tenstio property 
of the equations of the extremals of multqile mtegrals 
heb I — F Conn Contribution to the jietro 

S I a^cal study of the Icxlee of the Bastogne region — 

[ Kraitchik The statistical study of prime numbm 
-Raymond Defay (1) The thermodynamical study 
of surface tension Affinity and adsorption velocity 
(2) The chemical kinetics of Tli de Bonder and 
stable and metastable eciuilibria — M Cosijns and 
R Moens A precision wavemeter Details of a 
wavemoter capable of rapidly measuring frequencies 
between 3x10* and 3xl0* with an accuracy of 
0 001 per cent m absolute value — J Jaumotte A 
movement quasi equivalent to the movement of the 
atmosphere 

Ceacow 

Polish Academy of Science and Letters, Jan 13 — 
F Ltja The linear transformations of double and 
multiple senes— MUe A Dorabialska The heat 
yield of some radioactive minerals BesultB of 
measurements with an adiabatic miorcxialoruneter of 
the heat m calones per hour per gram of uranmite, 
johannite thonamte Arendal orangite, thonte and 
monante Three minerals orangite, thonte and 
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monazite give a oalonfio effect much greater tlian that 
calculated from their chenuoal composition this 
requires theoretical and expenmental explanation — 
K Dnewonski and J Reiss The oxidation of acetyl 
acenaphthtne — F Gdrski Increase of accuracy m 
the method of counting the bubbles m photosynthetio 
researches — E Godlewski, jr and MUe 1 Latinik 
j The ontogenetic and regenerative growth of Axolotl — 
A J Klistecki The movement and pleasure of the 
blood in the arteries 

Feb 10 — ^Ihe btaruma rhuiooeros (1) J Nowak 
andE Panow Geological characters (2)J Toksrski 
The inmeralogioal characters of the diluvial mud 
(3) W Sssftr CTiaraoter of the flora (4) J Stach 
Desonption and reconstruction of the rhmooeros ~ 
T Mssewski Some pomts of the theory of length — 
E S Pearson and J Heyman The problem of two 
samples C Zakrxewski and T Nayder The re 
fraction of electric wa\ ee (\ - 12 cm ) m some electro 
lytes No difference could be found between the 
mdex of refraction of water and those of tlie solutions 
of eleotrolytee used The value found 8 8 was 
identical within the hmits of exjieiimental error with 
the mdex found with long waves — M Lsncucki 
Sorption and chemic al reactions in the atomic rachua 
— Mils M Moraezewska New absorption bands of 
selenium vapour m the extreme ultra violet — M 
Centnerszwer and W Wittandt The velocity of 
solution of aluminium in alkaline solutions — K 
Dzieworiski The svnthescs of ketonee denvativos 
of 1 bcnzylnaphthalene — M Ksiaikiewics Geo 
logical rcHeaiches in the Wadowice Carpathians 
Stratigraphic and tectonic relations — J Talko* 

Hrynctwicz A contribution to the cramology of the 
piesent ]x>pulati<m and of {last races of central Asia — 
j Lenartowiez Keeearches on experimental syi)hili8 

ViBKNA 

Academy of Sciences May2 — W Knapp The action 
of > phthalylchlonde on thio phenol methyl ether — 
R Fischer lestmg with blood gelatin for saponin m 
plants M Beicr Zoological ex|>edition to the Ionian 
islands and the Peloponnesus (12) The ants of the 
Ionian Islands 1^ B Final — M Radakovic btudiee 
on the Raman effect (8) Calculation of simple mole 
cular mcxlelH A system of particles bound together by 
clastic forces and an attempt to calculate the osciUa 
tions m a simple case H Winter The pole of inertia 
and its ^plication m the grajihic dynamics of pliuie 
gears — E A W Schmidt ami G Stetter Ionisation 
of smgle a and H rays at the end of their range — ■ 
E A W Schmidt and G Stetter Researches on 
a reflection and disintegration effects with light 
elements— A Dadieu and K W F Kohlrausch 
Studios on the Raman effect (9) The Raman sjiec 
trum of organic substances Molecules of different 
patterns were considered X CH, uid X CH,-X, 
as systems of so many points and so many degrees of 
freedom with an internal oscillation of the H atom 
and an external oscillation of the X wiUi regard to 
the methyl group As special examples CKH,, 
(. l,CHj C1,CH gave useful results — R Springer and 
H Roth A sort of turbulence fnotion m binary 
mixtures of hquids — R Kremann B Korth, and B f 
Sebwars Electrolysis of molten silver lead alloys 
With high current density a limiting value to tlm 
oonoentration of silver round the cathode was oh 
served — R Kremann and B I Schwarz The electro 
lysis of bronzes with added silver Silver snd copper 
oonoentrate at the cathode The percentage ennoh 
ment of silver is less with mcreasing oonoentrations of 
silver — R Kremann, F Bauer, A Vogrin, and H 
Scheibel The change in direction of migratiAi of 
alkali and other metals during the eleotrolysis of their 



August 2, 1930] 


NATURE 


191 


^ ^iirm.1g«.Tnii in relation to the oonoentration There la 
a truiaformation point above which Na, K, and Ba 
concentrate at the cathode , Bi even from the loweet 
percentages moves towards the anode Apparently 
the polarity of the components of the alloy detemunes 
the direction of migration — R Kremann and W 
Piwets Electrolysis of bronzee with added lead 
Copper migrates to the cathode, lead to the anode 
For high current density the enrichment of lead is 
greater m the alloys that are poorer m lead — F Holsl 
and K Rokitansky The mobilities of some ions con 
taming iron (2) The influence of radicle substitution 
on the mobility of i omplex iron ions Compansons 
were made between b o(CN ),, If e(CN),CO, If e(CN )»NOi, 
and other groups From conductivity measurements 
were calcuhited the radu corres|x>nding to the apparent 
ionic volumes Ihe substitution of CO for one CN 
made httle difference By contrast If e 4 (NO),d, has a 
veiy small mobihty 

Washinoton, DC 

National Acadamy of Sciences {Proe , Vol 16. No ^ 
Mar 1 5) — Albert F Blakeatee anil Ralph E Cleland 
Circle formation in Datum and (Enothem The view 
IS adapted that segmental interchange is a possible 
liasis of circle formation of the chromosomes of these 
genera — Ralph E Cleland and Albert F Blakeatee 
Interaction between complexes as evidence for seg 
mental interchange in (Erwthera The segmental 
interrhango hypothesis liads to useful preilictions 
of chromosome configuration m certain complex 
combinations — J T Buchholz and A F Blakealea 
Pollen tube growth of the primary mutant of Datura, 
Hilled, and its two seiondarios R B Lindsay and 
R J Seeger Operational calculus in quantum mo 
chwios borne critical cununonts and the solution of 
special problems H Bateman Physical problems 
with discontinuous mitial conditions F Zwicky 
On the possible influence of the mosaic strut tiire 
of crystals on the determination of Avogsilro s 
number Fliere is a disi lepancy between the wave 
length of X rays as dotermmeil by the method 
of rofioction fiom a ruled giating and by reflection 
from a crystal of known stnictuie the latter of 
w tilth mvolvcs use of the density and Avogaiiros 
niunbei The conception of mosaic stmeturo leads 
to a 1 01 rection to this method brmging the two i esults 
mto better agieement —Everett S Wallis Tho 
liniblein of prepanng imtically active free ladicals — 
Raymond F Blount The implantation of additional 
hyiKjphyseal rudiments m urodele embryos Where 
bueem endoderm only was transplanted, the results 
were negative When grafts moluding ectodenn and 
underlying neural tube woio useil, pigmentation was 
mcroased and body length was decreased while certain 
jiarts showed disproportionate growth and there was 
early sexual maturity — Andrew Watson Sellard* 
The cultivation of treponemata from the blood of 
normal monkeys (Macaeua rketua) and from the blood 
of monk^ mfeoted with yellow fever Repeated 
iiinooulations with culture from yellow fever animals 
caused death, but the liver lesions were not always 
those ocoumng m yellow fever Thorough immunisa 
tion with culture of treponemata from yellow fever 
sources produced partial to complete protection 
agauist yellow fever virus — Marston Morse The 
problems of Lagiange cuid Mayer under general end 
conditions — R L Wilder Conoenung Mrfeot con 
tinuous curves — M H A Newman Combinatory 
topology of convex regions — Tiber Radd Some re- 
marks on the problem of Plateau — Bldrsd Currier 
Ihe problem of the calculus of vanations m m space 
nith end pomts variable on two manifolds — Willsra 
J Luytsn (1) On some statistical properties of double 
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stars m space (1) A formula for the estimation of 
the period in a relatively hxed system The formula 
allows of tho calculation of the period of a binaiy 
system from the angular separation, the parallax and 
the luminosity, the chance bemg 2 out of 3 that the 
actual pencxl is between U 4 and 2 6 times the com- 
puted value — (2) On tho mean period of double stars 
m space f omputod values agree well with those 
known and tho equation is applied to all double stars 
nearer than 1 0 {larsecs The amoral conclusion is that 
the median mean penod is amut 300 years and half 
of the bmanee in space probably have periods between 
20 and 4000 years 
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Science and Food Supply 

I N a oelobrated address to the British Association 
in 1898, Sir William Crookes, disoussing what 
he called the “ Wheat Problem ”, predicted a world 
shortage of 17 milhon bushels of wheat m 1931, and 
went on to assert ‘ it is the chemist who must 
oome to the rescue of the threatened commumties 
It IS through the laboratory that starvation may 
ultimately be turned into plenty " The warmng 
was dramatic, and created something of a sensation 
at the tune The anxiety, it is true, was not shared 
by such agricultural authontiee as Sir John Bennett 
Lawes and Sir J Henry Gilbert, but they would 
have been the first to endorse all that Sir William 
Crookes said about the importance of the scientific 
worker in securing the maximum return in agn 
culture 

This histone address was mentioned by Dr Levin 
stem m his recent presidential address to the Society 
of Chenucal Industry Dr Levinstem pomted out 
that if a shortage of wheat is unlikely in 1931 it will 
bo due, not to better fertilising and increased yields 
per acre, but to a larger acreage under cultivation 
The enormous production of mtrogenous fertilisers 
durmg the last thirty years has had little effect upon 
th^ wheat supphes, and has gone instead to produce 
sugar, potatoes, nee, and other commodities The 
difficulty has boon met by extending the zone within 
which wheat can be profatably cultivated This 
has been doni jiartly by the development of new 
vaneties of wheat better adapted to difficult con 
ditions than those previously known, partly by 
the better utilisation of moisture reaching the soil, 
and partly also by improved agncultural imple 
ments l^us not only the chemist but also the 
biologist and botanist, the soil physieist and the 
agncultural engineer, have played their part m 
averting the food shortage which Sir WiUiam 
Crookes beheved to be impenibng 
In this ponod agncultural chemists have produced 
no spectacular successes like those obtained with 
artificial fertilisers m the middle of the nineteenth 
century The new methods of crop production 
have been made possible by an immense amount 
of Boiontifio research, the practical importance of 
which was often not apparent at the time For 
this reason, although agnoultuial science stands 
in higher repute with farmers than ever before, the 
contnbution which science has made towards the 
improvement of ognoulture is for from being 
appreciated by the oommumty Lord Melchett 
was undoubtedly right when he asserted recently 
that the importance of the chemist as a pnme con 
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txibutor to the progress of civilisation is not yet 
reahsed and this is notably true in the matter of 
food supply 

hven those who are aware of the part the 
chemist has played in developing the supply of 
artificial fertilisers by the fixation of atmospbcno 
mtrogen for example or of his work as an anal3rst 
m detecting and preventing adulteration and in 
securing the punty of all kinds of foodstuffs are 
unaware of the contribution of the biochemist and 
the important results of hu study of the soil baetena 
In recent years the contnbution of the chemist in 
the sphere of insecticides and fungicides has become 
as important as in the provision of fertihsers At 
the last Imperial Agricultural Research Conference 
the need for a greatly extended chemical investiga 
tion of possible insecticides and fungicides for the 
control of diseases and pests was realised and a 
resolution of the Conference recommended that an 
investigation of the whole chemical field should be 
undertaken by chemists working in collaboration 
with entomologists and plant pathologists With 
the growth of intensive cultivation the control of 
plant posts assumes great importance and the con 
tmuance of civilisation s power to feed the growing 
population of the world is largely dependtnt on 
the abihty of the chemist and his fellow workers to 
protect our crops from such p« sts 

In a country such as Great Bntam the adoquaey 
of a food supply involves not only questions of pro 
duction and protection of fcxidstuffs but also their 
storage and transport often for considerable periods 
tor the past ten years the Department of Scientific 
and Industrial Research has directed a numbei of 
investigations into the changes which occur m food 
stuffs during cold storage These investigations 
have already been of practical valui in improving 
conditions of transport and storage of fruit and in 
chocking wastage durmg long voyages from over 
seas Success in the storage of fruit is now known 
to depend upon a close knowledge of chemical 
changes which follow severance from the tree and 
the effect upon them of temperature humidity age 
when gathered soil cbmate etc A relationship 
has been established between the chemical com 
position of an apple and its susoeptibihty to disease 
and the first step has thereby been taken towards 
enabhng the grower to control soil conditions so 
that the fruit possesses both better storage prop 
erties and greater resistance to disease 

Similarly investigations at the Low Temperature 
Research Station at Cambridge have upset the 
accepted view that chemical reaction m tissues is 
almost completely inhibited in freezing and m 
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dicated the existence of a definite temperature zone 
wittun which the hving muscle may be frozen and 
revert to its ongmal condition on thawing Other 
work on the conditioning of meat has indicated that 
the prejudice against frozen beef may be due to the 
use of inferior beef rather than to the effects of 
freezing and reecarchos earned out at sea m special 
trawlers have demonstrated the possibihty of so 
improving the handhng and transport of white fish 
that a higher proportion of the total catch can be 
handled in a fresh and marketable condition 
after 10 11 days storage than was possible after 
6 7 days by the old methods 

In such investigations not only the chemist but 
also other scientific workers have played them 
part The majonty of important advances in 
apphed science under modem industry are the 
result of team work in which all kmds of scientific 
workers have co operated and equally with the 
chemist other classes of scientific workers are 
overlooked by the commumty Thus scientific 
workers have alreaily quietly avertui a world 
shortage of foodstuffs which appeared to thnaten 
us a generation ago Until however the im 
portanoe of their contnbiitiona are fully realised 
the business or government of a country is 
unhkely to take the long range or scientific views 
of agricultural pohey which Dr Levinstein outhned 
For this position scientific workers are them 
selves at least in part to blame With a wealth of 
material at their disposal — to take the report of 
the I* mpire Marketing Board as one example — ^they 
have done little to educate the community os to the 
contnbution that science makes to the food supplies 
of the world or to remove some of the pressing 
problems of food production out of the arena of 
pohtical piejudices and debate into an atmosphere 
of impartial and scientific examination hcientifac 
workers must assume to a much greater extent the 
responsibihty of leadership which them knowledge 
thrusts upon them if mistakes of pobey aro to be 
avoided which prejudice the well being of future 
generations While there may be different opimons 
as to the precise manner in which science should 
exert a full and nght influence on pubbe affairs, 
there is little doubt that the recently revived 
Parliamentary Science Committee offers a valuable 
line of advance Support of that Committee may 
not only provide a form for the expression of 
scientific opinion upon public affairs but may also 
promote the participation of men of science in 
pubbe life and their representation m Parliament, 
and even lead to the creation of the Ministry of 
Science which we have often advocated 
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Natural History of New England 
The Boston Soctety of Natural Htstory, 1830-1930 
Edited by Capt Percy R Greed Pp xu + 117 
(Boston, Mass Printed for the Society, 1930 ) 

F ew societies of natural history can boast 
such a fine record of achievement both m 
the encouragement of research and in public 
education as that of Boston, which recently hai 
celebrated its hundredth anniversary j^ton 
m 1830 was the centre of a populous seaboard, 
through which most of the foreign commerce 
entered the Umted btates, while it possessed a large 
fleet of chppen, merchantmen and whalers The 
land behind was settled by an industrious popu 
latioii, who feared only God and the devil The 
Almighty gave such animals and plants as were 
beneficial, while batan was responsible for the 
rest, about which it were safest to be incurious 
The farmers existence was unspeakably hard 
and hiB amusements were few In the ports, 
howe\er, there was great mterest as to foreign 
lands, and skippers took a pndo in bringing 
cunoB to deck such local museums as that of 
New &>akm The museum instmct thus started 
began to spread to Nature m the country behind 
them, from which the Indians had already dis 
appeared, but ideas were chaotic 

It was in these oircumstanoea that about twenty 
Boston men banded themselves together to found 
their Society of Natural History They included 
no one who even know the birds, hshes or mammals 
of their neighbourhood The public w as indifferent 

to their aims and regarded them as bu8> tnflers ’ 
There was no museum that could help them Yet 
they dared to get themselves incorporated by 
the Commonwealth of Massachusetts, thereby 
undertaking the responsibdities of a national 
institution They appomted fifteen office bearers, 
mcludmg eight curators whose duty was to 
collect the ammals and plants of New England 
They induced the legislature to appoint six {lersons 
to survey the natural history of the home State, 
these working largely under their advice A 
small legacy overcame many difliculties and 
enabled their first hall to bo acquired m 1848 
Here they developed their oolleotions, whde they 
gave the only instruction in biology m Boston 
The Society claimed with Louis Agassiz that the 
study of Nature should be made an mdispens- 
able part of all education ”, and its classes were 
expressly designed to help teachers to acquire 
the neoessuy knowledge In 1861 the Common 
wealth recognised its position and gave a noUq 
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m the ‘ west end of Boston, whereon was 
erected a museum and library of natural history 
In 1834 publication of the Boston Journal of 
Natural History was started, and this has been 
added to by Proceedmgs, Memoirs and Bulletins, 
the contributors to which have comprised many of 
the best known naturalists m America Those 
were used largely for exchange purposes, and the 
result IS a library of 100 000 catalogue entries, 
nearly complete in all that concerns North America 

In 1871 practical steps were taken to develop 
New England collections of rocks plants and 
animals, all to be arranged on the logical back 
ground of relationship Later with the founda 
tion and development of the Harvard University 
collections m the Agassiz Museum, these were 
further developed, and afterwards the two 
museums made such an exchange that the local 
collections became concentrated m Boston and 
the exotic in ( ambndge Thus the two museums, 
the world institution of Harvard and that of the 
local scxiicty of New England, have come to bear 
a peculiar relationship to one another, the author 
ities of one being equallj interested m the other 
Pupils from the btato schools visit one and demand 
to bo taken to the other They do not under- 
stand what they see, but they have an insatiable 
curiosity to see — and one visit is not enough 
bunday afternoons with their 2000 visitors to 
these museums is mtcresting, the present writer 
having once been requested to explain exhibits 
to a group of about twenty who had motored in 
thirty miles with the thermometer below 0° F 
expressly for this visit 

To mention the names of the more distinguished 
naturalists of the Boston Society of Natural 
History would recall the story of the development 
of natural history in Amenca, smeo Boston is 
its true metropolis of this study Amongst the 
foundation members are found Amos Binney and 
A A Gould, leading conchologists of their day 
The former gave his collection of plants, and later 
were added the John A Lowell fiowenng plants 
with other collections of lichens and algse, these 
having the sympathetic interest of Asa Gray 
To Jeffnes Wyman and F W Putnam were 
owed the genesis of a fine fish collection, the basis 
of Humphreys Storer’s ‘ Fishes of Massachusetts ”, 
1867 Marine mvertebrates were largely given 
by the elder and younger Agassiz, but this section 
looks for a great development m the new museum 
that IS now imperatively necessary Dr Thaddeus 
W Homs gave lectures m 1831, preaching the 
need of a proper study of insects m connexion 
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with agriculture. In 1841 he puUiahed “The 
Inseota of Maasaohusetta injurioua to Vegetation 
which paaaed through aeveral editiona. Hia oolloo- 
tion of inaecta, made a hundred yeara ago, ia the 
oldeat general collection in Nor^ America, and 
hia 4700 apeciea oompriae about half the preaent 
known apecioa of New England. The foaaila 
are not apootacular aave for reptilian footprinta. 
They are moatly primary invertebratea, eapecially 
trilobites and brachiopoda. Mammala, birds, and 
reptiles are the work of many hands, but Barbour 
and Allen may bo trusted to have made their 
groups as complete as they well can be. 

John James Audubon was a visitor to the 
Society in 1832-33 when preparing hia superb 
“ Birds of America ”, and the great Humboldt 
was a close correspondent, as might be expected, 
since it was his financial loan that enabled Ijouia 
Agassiz to become a biologist. Amongst the 
active workers, sympathisers, and helpers wo find 
the names of practically every one of the older 
families of New England. There are, too, noble 
eulogies of their feUow-membera, who devoted 
their lives to the natural history of their State, by 
Longfellow, Oliver Wendell Holmes, and James 
Kuasoll Lowell, men distinguished by their art 
and ennobled by that love of natural history which 
they deemed to bo a vital factor in the programme 
of all well-educated persons. 

J. Stamlky Gaboinss. 


The Expansion of Consciousness. 

Thf Ascent of Humanity • an Essay on the Evointion 
of Civilization from Oroup Consciousness through 
Individuality to Super-Consciousness. By Gerald 
Heard. Pp. xiv + 332. (London : Jonathan 
Gape, Ltd., 1929.) 15s. net. 

T his remarkable book will attract deep, if not 
wide, attention for several reasons. In the 
first place, it gives an entirely new setting to the 
doctrine of progress which was generally belicvni in 
the last century and has lately fallen into temporary 
disrepute ; the author moves the centre of discussion 
from the external and mechanically organised 
world into the evolution of man’s spirit itself, 
lieoondly, it appeals strongly, and, as we think, too 
exclusively, to the psyohologkial interest of the 
present day , it attempts a psychological explana- 
tion of some of the greatest movements and most 
famous characters m history, and this, even when 
not convincing, is always interesting and suggestive. 
Thirdly, it fits in admirably with the growing 
interest in world organisations and especially with 
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the ideas underlying the League of Nations. It is 
a striking proof of the strictly scientific, or at least 
theoretiotd, point of view of the author that such 
obvious applioations of his theory are not even 
mentioned. It would have made tto book easier to 
read and attracted a wider public had he allowed 
himself more popular and topical illustrations of 
this kind. 

The general thesis, however, though difficult and 
at times doubtful in its development, may be quite 
shortly and simply stated : “ Man’s consciousness 
was once pro-individual, a group-consciousness ; it 
is now individual and is becoming super-individual.” 
Combining this main doctrine with the ‘ spiral ’ 
idea of human progress, Mr. Heard has many 
brilliant aperfus m his review of anthropology. As 
we advance in a spiral up the steep ascent, we are 
able at certain points to stand over our pnmitive 
ancestors, and, looking straight down upon thorn, 
understand them better than intermediate genera- 
tions have done, who went off in another direction. 
This, in fact, is the main argument, or at least 
suggestion, in Mr. Heard’s interpretation of the 
primitive mind. The individualist psychologist of 
the eighteenth and nineteenth centuries went astray 
in studying early man by treating him as a small 
and undeveloped example of the same sort of mind 
as he had himself We now, gradually acquiring, 
at a higher lovi'l, a ‘ oo-conscious ’ mind, mom 
similar in that respect to his own, can understand 
him better. 

Itwill be clear from this — a typical and frequently 
repeated argument in the book— that Mr. Heard 
makes no pretence to a final or comprehensive 
judgment on any of the questions he discusses , he 
IS, on the contrary, extremely modest and tentative 
throughout. But the issues involved are of such 
supremo moment, and his goal and the spirit in 
which he approaches it are so fine, that his book 
deserves careful reading and the criticism for which 
he pleads. “ All efforts to interpret human events 
in economic terms have failed to produce a phUo- 
sophy of history. The real advance, consistent but 
elaborate and concealed, is in man’s spirit.” With 
that general doctrine we may heartily agree. 

One or two critioisms may be added, such as the 
author desires. His matter is much more complete 
on the psychological and anthropolc^cal side than 
on that of history or the philosophy of history. 
He has thought deeply and read widely on psyehio 
questions and primitive psychology, but, when he 
comes to a review of theories about progress and 
the evolution of civilisations, Vico, Flinders Petrie, 
Spengler, and Henry Adams are the only authors he 
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names. To mention only one omission, he would 
have found in Comte’s philosophy of history much 
that fits m and fortifies his ou n. To Comte also the 
present age is par fxctllence that of revolution, and 
this rovolutionism is due to the bursting out of a 
growth of ‘ individuals ’ ^vho have not yet learnt 
to subordinate their selfishness to the new form of 
co-consciousness on ^hieh both Mr. Heard and 
Comte substantially agree For what else is the 
new super-eonsoiousnesa except the sense of a 
common humanity of which we are all, indi- 
viduals and nations, only subordiimte and insepar- 
able organs 1 

On one other point, a question of substance and 
vital moment, many readers mil feel that Mr. 
Heard does not do justice to the “ individualism ’ 
which must pass away, if society is to advance 
This cannot be regardeii as a wholly evil thing 
Not only a as it the necessary condition of rising to a 
higher plane at all, but also it must be fulfilled and 
sublimated by the higher consciousness and not 
abolished. If the humanity of the future were to 
consist of a species of higher ants, acting only 
through the group-instmct, however large the group 
may be, all the most valuable achievements of the 
intermediate stage would have been lost. No 
<loubt Mr. Heard would accept this amendment of 
his general argument ; to work it out in detail and 
in practice is the supreme moral task of the future. 
“ Self-knowleiigo is self-creation ” — one of the best 
of his many good sayings — convej's his conscious- 
ness of it and his idea of the right line of approach. 

F. S Marvin. 

A Source Book in Mathematics. 

A Source Book in Mathematics. By Prof. David 
Eugene Smith (Source Books in the History of 
the Sciences, Vol. 2.) Pp. xvii + 701+8 plates 
(New York : McGraw-Hill Book Co., Inc. ; London . 
McGrawHill Publishing Co., Ltd ,1920 ) 25a.net. 

T his is a very entertaining volume, a surpris- 
ingly siioce^ul attempt to do what nearly 
all good judges would have declared to be im- 
jiossible. Its aim is “ to present the most signifi- 
cant passages from the works of the most important 
contributors ” to mathematics " during the last 
three or four centuriee”. 

It is easy to think of a dozen excellent reasons 
why such an attempt is sure to be a failure. 
Any compilation of this kind is bound to be 
scrappy, and in many ways unrepresentative, and 
no two competent mathematicians wiU ever be 
found to agree on principles of selection. The 
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original presentation of an important idea is 
usually by no means the best, cither logically or 
for purposes of instrwtion The passages selected 
must be translated (if the book is to sell in the 
United States), and, however competent the trans- 
lators, a great deal of the savour of the originals 
must be lost in translation In short, it is very 
difficult to imagine any class of students or teachers 
to w'liom the book con possibly appeal except as a 
curiosity, and the time and money spent on its 
jiroduction might be used much more profitably in 
other ways. 

The fact remains that Prof Smith’s volume is a 
very definite success ; it is interesting to read and 
pleasant to possess. The translations are accurate 
and vigorous, the printing and illustrations excel- 
lent, and the general level of scholarship shown by 
the contributors is very much higher than is usual 
in scientific compilations Among them are promi- 
nent researching mathematicians such as Bateman, 
Bell, and Tamarkin, as well as historians like 
Archibald, Cajori, and Smith , and Prof Smith, as 
editor, has combined the activities of his collabo- 
rators with quite remarkable skill 

It IS interesting to see what mathematician 
scores most freely, and no one will be surprised to 
find that it is Gauss, (iauss has five contributions ; 
oil congruences, on the law of quadratic reciprocity, 
on the fundamental theorem of algebra, on regular 
polygons, and on the conformal mapping of sur- 
faces. Three of these at least would probably 
have been unanimous selections of any editorial 
board. Fermat also scores five, but one is merely 
the famous ‘ marginal comment ’ concerning the 
impossibility of Abel and Euler each 

score three. There is little Newton , but the 
volume IS hmited to pure mathematics. It is 
surely a mistake to have omitted Cantor and 
Weierstrass entirely, and Riemann is represented 
only on the geometrical side T should have pre- 
ferred to go without Horner’s method or nomo- 
graphy, but 1 can see that a great many people 
would disagree with me. On the other hand, I was 
particularly pleased to find Tchebichef’s work on 
primes, and the early vrritings on non-Euclidean 
geometry are particularly well represented. 

I may conclude by mentioning a few historical 
cunosities chosen at random. The first use of t 
occurs in “ Synopsis Palmariorum Matheseos : or, a 
New Introduction to the Mathematics ” (1706), by 
William Jones, who seems to have been quite a good 
mathematician (p 340). The addition formulse for 
the sine and cosine seem to be due to Dithmarsus and 
CTavius (CTu-istophorClavius, “ Astrolabium”, 1693); 

Fl 
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Claviuss method of prosthaphteresis u almost 
an anticipation of calculation by logarithms (p 
459) C ontinued fractions are first found in 
Bombelh s L Algebra parte maggiore dell ant 
metira divisa in tre libn (1572 p 80) Cataldi 
(1613) gives what n practically the usual sym 
bolism G H Hahuy 

Welsh Folk lore 

Welsh Folklore awl Jialk Custom By Prof T 
Gw>nn Jones Ppxx+255 (London Methuen 
and Co It<l 1930) 7-f M net 

F lOh aW\NN TOM' bS little book on WeUh 
folk lore is a -at Iconic compamon and sup 
plemont to Miss Hulls hf Ik lore of the Bntish 
Isles in the same senes The author is able to 
deal m greater detail with topics on which Miss 
Hull could do little mere than touch m covermg 
the larger area Here we have presented withm a 
relatively small compass a much fuller statement 
of the chief features f the lore and custom of the 
Welsh people 

Thf eomposito chaiaoter of English folk lore and 
custom has often been pointed out The same 
character is to bo attnbuted to Welsh folk lore m 
even a greater degree where ind< cd it would seem 
probable that more of the earlier phases of pnmitive 
custom and belief have survived Ihis perhaps 
might have be< n expected from the cultural history 
of the pnniipahty Settlers seem to have ab 
sorbed the tradition and culture of the earlier 
population to a greater degree than m hiigland 
It will be nraombered that Giraldus Cambrensis 
noted this as characterising Noiman invaders in 
Ireland who became HibermuresipsisHibermcis 
The survival of very early tradition is exerophhed 
in the stones of the Mabinogion m which elements 
of a most primitive character are to be found side 
by Bide with features characteristic of the chivalrous 
civilisation of Norman times fames and giants 
both fagure prominently As the late Sir John 
Bhvs pomted out the former are often of a pre 
iron or even pre metal age as for oxamide m the 
stones of the fairy wife who vanishos on being 
struck accidentally b} iron 
Prof Gaynu Jones has devoted himself m the 
mam to a record of fact theories as to origins and 
parallels are mostly avoided This is no doubt 
wise m \ lew of the importance of securing a record 
of facts as extended as possible before they vanish 
entirely But m a few cases a consideration of 
parallels found elsewhere would be of assistance to 
the reader who is not a specialist As an example, 
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the Man Ltoyd the custom that at oortam times 
a person known as Man should carry round a 
horse s skull should be compared with the similar 
traditional practice m the Isle of Man and at 
Ramsgate It is suggested here that the custom 
may be connected with marriage but more prob 
ably It is a general fertihty nte which has been 
adapted to special occasions and seasons 
Among the many other topics with which the 
author deals attention may be directed to the 
valuable account of holy and wishmg wells Ihe 
book IS a record of great value which it may be 
hoped will stimulate others to add to the material 
before it is too late 

Our Bookshelf 

Organic kyntheses an Annual Fubltcalton of 
Sattsfactory Methods for the Preparation m 
Organic vhemicais lixlitonal Board Hans T 
f larke Editor m Chief Roger Adams James 
B ( onant Henry Gilman C S Marvi 1 C B 
Nollcr Prank C Whitmore C h H AUen 
Vol 10 Pp vu + 119 (New York John 
Wiley and Sons Inc London Chapman and 
Hall ltd 1910) 8s 6d not 
Amono the more familiar of the thirty one prepara 
tions contained m this volume are benrene 
sulphomc chlonde bcnzophenoneoximo methyl 
oxalate and anhydrous oxalic acid Useful 
practical details will be found under all these 
headings thus benzophenoneoximc is gradually 
convert mto a mixtun of benzophenone and 
mtne acid when kept under ordinary conditions 
and a method of uuubitmg this decomposition is 
mven The less common preparations include 
durene duroqmnone and pyromellitio acid The 
last named compound is made by oxidising finely 
powdered pine or spruce charcoal with sulphuno 
acid m presence of a little mercury and it is ro 
markable that ordinary willow charcoal failed to 
yield this benzene denvativc when treated in a 
similar way A useful apparatus for the apphea 
tion of superheated alcohols in the formation of 
various high boilmg ethyl and methyl esters is 
described under the hesdmg of ethyl fumarate 
Of biochemical interest arc the preparations of 
I casein (from milk) I tryptophane and I tyrosme 
(from casein) taunne (from ethvknc dibromide 
through sodium 2 bromoethanesulphonate) erucio 
acid (from rape seed oil) and lauryl alcohol (from 
cocoanut od) There is also a noteworthy senes of 
preparations departing from acetone and pro 
ceeding through bromoacetone and aoetol to I 
propylene glycol the latter process affords an 
example of we biolcmoal method of ainmunetno 
reduction by means of^ast reductase An appen 
dix contains later references to preparations in 
preceding volumes but the index covers the current 
volume only A revised collection of the contents 
of the first nine volumes is to be issued m due 
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Amenoan Qeograplucal Soctety Speoutl Publication 
No 11 Bntj Htatory of Polar Fxphratton atnee. 
the Iniroductton of Flying By W L O Joerg 
To accompany a Physical Map of the Arctic and 
aBathymetncMap of the Antarctic Pp v + 60 + 
2 maps (New York American Geographical 
bociety 1930 ) 6 dollars 
Both these are la^r coloured hathymetneal maps 
on a scale of 1 iO 000 000 Ihe Arctic map is a 
revised version with insets and names m Jtnglmh 
of the map in Andree s Uandatlas (1024) It 
IS an excellent map with much detail A slight 
misuse 18 made of the name Svalbard It is the 
name for all the islands except Jan Mayen under 
Norwegian sovereignty in the Arctic Sm and not 
a synonym for the island of Spitsbergen itself 
The Antarc tie map is new and gives a new version 
of the bathymetry of the Southern Ocean though 
Mr locrg avoids that name W( note that the 
soundings of the Jhacoiery between Iristan da 
Cunha and South Georgia do not seem to be m 
eluded and of course those of the Dtmmery in her 
present expedition wen not available It was 
perhaps a pity to bnng out a now map of the 
Antarctic at a time when several expeditions are 
at work m the south A delay of a few months 
would have allowed the addition of the important 
discoveries of Sir Douglas Mawson in the Dtacovery 
and Capt Biiser Larsen m the Norvegta m the 
region of Kemp Lndcrbj and Coats Land The 
American work m the Bom be a region is shown 
It IS to bo hoped that the ommbus name of 
Antarctic Archipmago fur all the islands between 
Clarence Island and Charcot Island will bt aban 
doned It is neither expheit nor necessary The 
practice of British cartographers of using ( oats 
Land for all the land on th< < ast of the Weddell Sea 
with differentiation into vanous toasts has not 
been adopted The old tendency on polar maps to 
multiply land reap wars Ihe not(% accompany 
ing the maps are c hiefly useful for their account of 
Admiral Byrd s recent work accounts of which 
have not so far been readilv accessible cxee^ in 
American newspapers B N B B 

The Organtzatton of KrutwUdge and the System of 
the Sciences By Henry Evelyn Bliss xx + 
433 (New York Henry Holt and Co 1929 ) 
6 dollars 

Dr Buss s book makes a twofold appeal It is 
written by a librarian as a guide for hbranans and 
It also has a philosophical purpose It criticises 
m the latter part of the volume all the better 
known systems of classification of knowledge and 
Dr Bhu mamtains that it is necessary for a 
librarian as for anyone else dealing with the 
instruments of knowbdge to have a correct idea 
of its natural articulations m order to serve and 
CO operate to the best advantage with others 
working m vanous parts of the field We are 
therefore molined to turn first to the later chapters 
although the earlier oontam an impressive account 
of the increasing complexity of functional oiganisa 
tion of all kmds m practical life The need of right 
organisation of thought to secure right organisatipn 
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of action 18 the kej noh of the book It is a senuus 
and very suggt stive comwndium 

inming to the later Aiapters which will bo of 
most mtorest to the scientific reader we notice that 
Dr Bliss gives the first place among his almosters 
to Ostwald for his clas^eation of the sciences mto 
three mam groups with three or four main sub 
divisions m each We are mchned t< agree with 
him mainly on the grmnd of ekanicss and 
simplicity The three mam groups ate (1) The 
formal sciences uiidt r the concept ( f order 
(2) the physical sciences under the concept of 
energy (1) the biological under the concept of 
life It proceeds as all these systems do from 
Comte s original but it corrects and completes it 
As knowledge grows the boundaries w ill no doubt 
be a^m corrected in future Dr Bliss deservis 
our thanks for directing attention to the importance 
of the subject and spurring everyone to improving 
it I S M 

Sleep and the Treatment of its Ihiorders By Dr 
R D Gillespie (Minor Monograph Sc ru 8 ) Pp 
IX +267 (tondon Bailliere Tindall and ( ox 
1929 ) 7s 6rf net 

Dr Gillespii. who is a member of the younger 
school of British psychiatrists is to bee ngratulat^ 
on producing a most readable and at the same time 
stimulating l^k on w hat is one of the most mter 
esting problems of modern phvsiology sleep The 
author provides us with a wealth of clmic il material 
and discussion He wisely points out that the 
effects of loss of sleep are by no moans so serious aa 
are generally presumed at the same timi there » 
no question that in the mentally disordered loss of 
sleep is a serious question Fxx»enenco in a mental 
hospital soon provides confirmation of this His 
discussion of the thee nes of sleep is well balanced 
and well set out In discussing the treatment of 
the psychoses ba means of prolonged sleep wo 
should prefer to see somnifcn desenbra as a mixture 
of the diethylamm salts of diethylbarbiturie acid 
and allyluopropal barbituric acid and not as a 
single substance 

Inlermedtale Dynamus and Properties of Matter 
By Dr E A Houstoun I^ ix tl39 (London 
Now lork and Toronto Longmans Green and 
Co Ltd 1929) is 01 

Ihts book which is of intermediate examination 
standard deals verv ablv with those branches of 
physics that border on applied mathematics and 
which present considerable difficulty to elementary 
students The subject offers little scope for 
novelty of treatment b it has nevertheless been 

K nted m an interesting manner whilst the 
also mcludes sections on various important 
branches such as rotational motion and gravitation, 
which are often omitted although with httle justi 
fication The chapter on pumm has good accounts 
of the modern Hyvac pump and the McLeod gauge, 
and the chapter on the properties of matter a few 
paragraphs on diffusion osmosis and absorption 
of gases One wishes that there were more equally 
go^ elementary texts m existence 
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Letters to the Editor 

[The Fdttor does not hold himtelf responeMe for 
oinntoM fxpreaaed by h\a corrtepondenta Netther 
can he undertake to return, nor to correepond with 
the %cr\Ura of rejected manuaeripta entended lor th%a 
or any other part of Natire No notice te taken 
of anonymoua eommunicattone ] 

Coiutltiitlon of Chromium 
Tkk hmt mass apoctra of diiuimum wore obtained 
by meann of accelerateil anode lays Thi reaulta ■won* 
very feelile and only ahoa ixl one luie of mow number 
62 (Natx r» Stpt 22 1923 p 449) I have now biou 
able to make exponmenta with a volatile cumiiound 
of this metal the aolid carbonyl Ci(CO), kindly 
prepared for me by Dr A ^ (;iroi«e of Uerlin The 
vapiour prceiure of thia la low but luflicient for uae 
m tlie Canary diacharKe tube when Huitablo anaufte 
tnonta are made The mtensity of the beam of maiw 
rays has been so increased that not only lias it been 
possible by the use of fane slits to obtain a value 
for the packing fraction of Cr‘^ but also by the use 
of coarse slits and long ex]x)sur(S to leveal no less 
than throe new isotopes and to determine their 
relative abundance photometrically as follows 
Mass number SO 62 S3 64 

Percentage abimdanco 4 9 81 6 10 4 3 1 

The {lacking fraction of C r‘> is I (I with 
|>oBsible uncertainty of ± 3 (pta 
per 10 000 Qt* 0) a large nega 
tive value as was ex{)ecttsl fioin 
the curve ( orrectmg for this 
and for the change to the chemi 
cal scale we get 
Atomic weight of Ci 

62 01 1 0 (H)6 

a value identic al with that m use 
It will be noticed tliat the 
lightest isotope is isobanc with 
the doubtful Ti*s and the heat leet 
with Fe»« 

1 IV Astok 
C atondish T Ahniatoi> 

( ainbridge July 26 


pnxluced having a hnnlneeH about the same as that of 
annealed copjier 

These results have been obtained m cylindrical 
specimens of Armco uoii one inch in outside dia 
motei } mch in inside diametei and J moh high heat 
treated in moist hydrogen at between 1400° C and 
1600° t for 12 hours Ihe specimens are then c noled 
to 880 C oi to room temiwrature after which they are 
aiuiealed at 880 ( for 2 hours As a result of this 
treatment the sjiecimons are etched as if by evapora 
tion and have a grey colour probably duo to a thin 
film of oxide Ihe gram diameter ranges from 0 1 to 
2 mm Ihomagnetii pioj erties aie quite sonsitne to 
mechanic al stiam but it has been foiiiui that deleteiious 
effects due to overstrain occurring at any time after 
the high tempeiatiue treatment may bo wiped out by 
a subsequent annoahng at 880 ( Tins fact has been 
used to advantage where mechanical ojierations are 
desirable in the jireparation of the specimens the low 
temiierature anneahng being given after severe hard 
wuikiug of the material already treated at the high 
temperature Pxjieriments have also shown that the 
hydrogcsiising {irocess may be applied m the molt 

I aiious oxjienmenters have reported improvements 
in the magnetic Troperties of iron bv heat tieatmonts 
111 hjdrogen " ‘ ’ but the results obtained have not 
been so gocxl as for specimens treated m vacuum • • >® 
or nitrogen • or slightly oxidismg atmospheres “ Such 
imj roveinents as have been obtained have usually 


Hydrogenised Iron of High 
Magnetic Permeability 

SiNC Lh. crystals of non ] ic 
duced some time ago in tins 
laboratory by high temjieiaturo 
treatments in hydrogen * wen* 
found to have higher jiermeabili 
ties than crystals grown by other 
methods ^ ^ Experiments soon 

showed that these high permoa 
bilities were not the result of the 
large crystal eite but of the 
hydrogen tieatment at the high 
temiierature As a result ot 
further expenments groat im 
Iirovements m tlie iieimeability 
of iron have been obtamed b> 
heat treatments in hydrogen not 



values of untia 


1 maximum {lermeabilitiee now 


repeatedly obtainable are 6000 and 130 000 respec 
tively Poi such specimens the coercive force w 0 06 
gauss and the hysteresis loss for Bm 14 000 is 300 
ergs/c c /cycle Tlieinagnetisationcurves and hysteresis 
loop are shown m i^igs 1 and 2 For coraiianscm, 
similar curves for oidmarv annealed iron ate al« « 
shown Mechanically this is the softcet iron >et 
No 3l71, Voi, 120] 


been ssciibed to the removal of absorbed gases, re 
duction of the oxides or deoarburisation Recently 
\ensen reported high permeability m a specimen of 
carefully punfaed and vacuum treated iron More 
recently Fei^ler reported similar results for a speoi 
men consisting of several larro crystals from wrhich 
he concludes that high permeability m iron is obtamed 
only m single ( rystalsjiecimenB Rogers has obtamed 
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higher permeability than Yonseu oi Zeigler by molting 
iron ui a low preesuie oarbunaing atmoapheie, Wt 
makes no mention of the crystal gram size i* 

It IS believed that the high permeabilities uhtainod 
with hydrogenisod iron are at leaht ]>artlv duo to the 
absoib^ hyilrogen This w shown by the tact that 
hydrogen treateil non of high (lenneability when re 
treated at a high temperature and in a guial vacuum 
(about 10 ‘mm ) assumes the {leiineability of oidinaiy 
iron tieated in the high vai uum only Pho diup in 
permeability of the hydrogenweil s{)oiunen w prosum 
ably duo to the loss of atisorboil h>dnigcn In othi r 
experiments the gas given off hy the hydmgonised 
s|)eoimen was collected and analyst d and found to bo 



rio 1 

jirincipally hydrogen Deteiiniiiations ot the dtgiti 
of ileoxidatiun and (its uibunsatioii in hydingonisixl 
iron are as yet inoomiilete 

Phofactoiswliulidoteiminethi usultsaiotimi eia 
till e and time ol treatment pressure of h>diogen and 
thii knees of the metal These are the fat tois wliu li 
tnter into Kiehanison s equation foi diffusion and 
ubsoiption of hydrogen by metals '» If the largo 
magnetic iinpiovoments are dtjaiident upon the 
absoi]itiou of an optimum (|uantitv of hydiogeii it 
should lie ]K>ssible to obtain the same results by any 
suitable combination of the factors satisfying Bit hartl 
son 8 equation Bxiienmonts indicate that this is so 
P P ClOKH 

ikll lolephone Laboratories New oik June 18 
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Change of Wave-length of Light due to Elastic 
Heat Waves at Scattering In Liquids 

Soon after the dis(.ovi,iv of the Raman «ffe(t I 
attempted to find out wheth( r in light scattered in 
various otganit. hituids the Kainan lines due to 
trojueiifies of the rotation siicctium mo present 
Tlitsc linos should be sitiiatisi veiy close (piolmbly 
within Hunio fiaction ot an angstrom) to the incident 
lino 111 the (oiirso of thiso e'cixriments a veiy 
mteiesting phenominon was observed 

When the light XlS'lS A ofamircurv lamp scatti rtd 
at an angle of 90 bv the lir|iiids w ts examined bvmcniirt 
of a highly n solving instrument (30 stt|w echelon 
giiiting) It was obscived 
that Insidrs the ladiution 
with a wavt length cx^ual 
t > till imidint one there 
were also olhii radiations 
of luaily the same intcn 
sitv the wave lengths of 
which arc svinnntrically 
(lisplaCLd II lativclv to tlie 
incident wave towards 
gi I liter as will as smallei 
wave li ngtiis b\ i viihio 
h iioniling upon the kind 
if liquid but n it differing 
gieally turn OOi \ foi 
all the li(|ui Is studied 
Iho simtiograrn it the 
sr attired light has thus 
thesha)>eot a tri]ilit with 
a distance bitwccn the 
( oinpoiiints ol about 
0 O’! A In th( case of 
highly MUttiiing liquids 
sill h as t ilueni and lien 
zone I obsi rvi d also some 
lines displaced by a mul 
tiple of till value Tii 
till last tmiiiid IkiuuIs 
up t) thiee displaied 
lines on eaih side of the 
iiuncMlihml liiu that is 7 
( mpi nents in all ('ould 
bi discerned si that the 
laithest ot them wiie at a tuple distance namely, 
c 0 15 A (Tin cvposiiios could lie so ihisen that 
the loiniHinints of hyf cifiiii structiue of lint 43j» V 
did not lundei tin ( liscivations ) 

These icsults wile obtairnd lost summei but their 
inteipretati in nmnined toi somi time not tliar 
Some lonsideratiuns and turthei e\[M iiiiii nts (which 
will be jiiiblished elsowhm ) have kd me to the con 
(lusioii that it IS siiucily possilile to ngurd the dia 
plat cm] components as Bairian lints duo to the rota 
tional ciuanta 

Nnotlici explanation of the obsoivid splitting of 
the scattered light is that this s{ litting is due to 
Hioustic OHOillations hki those uaed by P Debye 
(4nn d Ph ji 8®i P 789 1012) for explaining the 

variation of the sjiec iRc hi at ot hoIicIh at lower temiiera 
tiires Jlioao elastic heat waves ))ropagate in the 
medium with the volia it> of sound and produce 

i criodioal vanation of the amplitude ol the scattered 
ight thu8 giving rise to two now frequencies 

- r, 2r,\m; (1) 

Here la the fre<iuoncv of the incident light, i is 
velPcity of lound and e that of light in the medium and 
» IS the angle between me ident and the scattered rays 
This equation was given by BriUomn (Ann ds 
Phy» , 17, p 88 , 1022) and also bv Mandelstam 
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{Jour Bum Phys Chrm Aoc , 6t, p 831 , 1920), 
who haH denvod it from aomewbat different con 
Hiderations The poMibility of a change in light 
frequency aooordu^ to equation (1) wae also pointed 
out by Hogroa and Bocard (Jour de Phya etleRadtum, 
10, p 72, 1929) Howeier, their conclusion as to 
the absence of the phenomenon referred to seems to 
be erroneous 

The observed and talculatod values of the splitting 
of two adjacent components aie given in Table 1 
Tablk 1 



AX.,b. in 4 

AAwM In A 

Aniline 

00501:0 006 

0 066 

loluene 

0 047 ± 0003 

0 030 

Bonzenu 

0047 x 0003 

0 036 

Water 

0046 X 0004 

0040 

Fthyl alcohol 

0039 x 0004 

0 033 

Ltb>l elher 

0 035 0 004 

0 027 J 


The agreement between and is sur 

pnsingly good, and it remained to \ enfy tbe existence 
of the connexion between angle fl and » predutcsl by 
the theory Surh an expenment was necessary 
because the present e of undisplated and multiple 
tomiiononts seemed to onntnubct tht above mtor 
pretatinn (Ihe liquids used in the mvestigation 
were from the fliin of Kuhlbatim and I have not 
jiunbod or dutillod tht in 1 think, nevertheless 
that the occurrence of tht uudis|ilaotd component 
cannot lie aseiibed exdusiieh to c ontaromation 
dust, or stray light fiom the air ) 

Jhc cx|>erimtnts with tivstnllme quart? (to be 
described in a separate coinTnunication) liave shown 
that a tiystnl, m wUuh the splitting according to 
mpiation (1) is mostly piobablc gives a splitting of 
the frequency of soBtttnd light similar to that of 
liquiiU 

It was found also that the scattoriiig of a radiation 
of a mercury lamp X4047 A m benzene gives the 
same splitting as XAS^K V ihe de|>endence of r 
on 9 was choc ked with bonztnt Light rays sc attered 
at the angles 9 46° and 9 1J6 wore investigated 

With 9 40 the displocetl cnmiKinents wore cxjiected 
to apjiTOHt h the undis|ilaLcd luio so < losely that under 
actual exjiorimeiital conditions they could not bo 
resolved Iheipw tiogiam showed only a broodemiig 
of the undisplaced hue But with 9 1J6' not only 

could the coinponoiits )>i(diitecl by o<|uation (1) he 
oliserved but also those displaced at multiple dia 
tancos All the components (the undisplaced one 
included) aio cxjuidiHtant and mute separated one 
fiom another than at the angle 00° The position 
of the uiidisplacod line remamed unulteied at 9 4 #° 

(the middle of the bioadenod line) and at 9 135° 

Table 2 gives averaged experimental values of 
^itt° “•xil those calculated by ccjuation (1), as well as 
raticH AX^o observed anil calculated 
rABtr 2 




AA«U oi 


rA*l»l _«ln67«) 

L AX« -Um dn 46* 

SO* 

138* 

0 047±0 0Ud 

0063-1:0 002 

0089 

00,0 j 

i,r' 

1 

181 


Ihe agreement betueen observed and calculated 
values 18 quite satisfoc tory 

It may be concluded fnun the above that a close 
connexion between the splitting of wave lengths of 
the scattered light and the elastic heat waves in the 
given medium does exist Tlieee lesults may be 
regarded as a demonstration of the reality of Deoye s 
waves and at the same time suggest a new ‘ spectro 
No 3171, VoL, 120] 
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soopio ’ method for the detemunation of the velocity 
of sound m hcpiids and solids 

Equation ( 1 ) m the case of light soattenng in liquids 
18 to M replacM by the equation 

i'=i',(l±2n^Bm*), where n -0, 1, 2, 3, . 

and the theory of light scattering by elastic waves u 
to be mcxlifieci aoeoi^ngly 

The number of components I could observe with 
my apparatus corresponded to 3, yet it is probable 
that components correspondmg to n>8 are also 
present The broadening of the scattered Ime 
observed by C abannes, Daure et Ralvoire (O B 180 , 
p 1533 , 1928 , 188 , p 907 , 1929), Qerlaoh (Ann 
a Phya , 5 , p 301 , 1029) and Raman (Proc Boy 
Soc , 188 , p 23 , 1929) can be explain^, I think, 
at least partly by this phenomenon 

Iho existence of an undisplaced component (n— 0) 
IS piobahly not connected with acoustic osoillations, 
that IS, It IS nut due to rapid fluctuation of density 
caused by the propagation of elastic waves, but more 
likely to some comparatively slow fluctuation, maybe 
to the orientation fluctuations, the rfile of which 
in light Bcattonng m hquids has already been dis 
cussed (fur example Raman and Krishnon Phtl 
Mag 6, p 498 1928) On the other hand, the 

ncuirreiice of the undisplaced component may be due 
to the aascxiation of molecules in liciuid In this 
connoxtun it is interesting to note that when scattering 
IS pioducod bv a crystal (quartz), where such slow 
fluctuations laimot take place an undisjilaced com 
ponent is as it seems absent or at least very weak 
The existence of multiple components (n 2, 3 ) 

may perhaiw be ascribed to the scattenng flora 
elastic gratings of harmonic s 
Tlie phenomenon dosciibed, as it seems may prove 
of imjKirtance for the theory of light scattering as well 
as for the theory of sjiecific heat of liquids and solids 
It may also play an important i51e m Raman effect 
and probably give as I believe some explanation 
of the obsorveil consideiable hroadenmg of Raman 
lines (Wood Phil Mag , 9, p 1282 1928, Langor 

and Meggers Phya Be, 33, p 115 1929) 

In conclusion I wish to jsiint out that the above 
expenmonts may bo regarded os an illuotration of the 
change of wavelength of light produccxl by the 
modulation of the oinphtudo of use illations— a proh 
lorn which has attracted attention of Tihysieists 
for a long time (Wood Physical Optics \ p 407 , 
1905, ruttoii Le Badxum 8, p 404 1911, Rupp, 

Zext J Phya 47, p 72, 1928) F (.boss 

Ojitical Institute 

Leuiugrad luiie 20 

Tercentesimal Temperature and the Kelvfn 
Absolute Scale 

In Naturf of July 19 a review entitled Discursive 
Meteorology moamng as 1 think discursive physios', 
asks a question to whic h I ought if possible to find 
an answer The leviewer wntes ' Some of his own 
usages aiouse cnticism in particular, that of « to 
denote absolute temperature (not only in the form 
300° It but also m formiilio) , why should not 
meteoiologiMts adopt the now growing physical 
practice of writing K to denote the Kelvnn absolute 
scale, just as ' C ’ and F are used for the Contigmde 
and Fahrenlieit scales f ’ 

To begm with, the answer is oategonoally in the 
negative 

(1) I have nevei used it to denote absolute tempera 
tote (2) So far as I know I have never used Uie form 
300° tt and never shall , if it is m any one of my volumes 
It IS a mispimt , it shocks my nsthetio sense to see 
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it printed in Xatubk. (3) 1 have never known a 
meteorologist use the Kelvin absolute scale to express 
the temperature of the air numerically. 

What meuiy of us use is the temperature as read 
on an ordinary tliermometer with 273 added, either 
by the instrument maker, the observer, or the com- 
puter. The result is often loosely called absolute 
temperature, and may be so called anywhere except at 
onei writ^-table. With rather surprising emphasis, 
the most incisive of ray scientific friends insist upon 
drawing a very marked distinction between it and 
the absolute scale, a distinction which I find it im- 
possible to rraudiate or ignore though numerically 
(about a tenth of a degree) it is of no importance. 

Equally I find it impossible to regard the so-called 
absofuto temperature as something of the same order 
as a scale, be it ‘C’ or ‘F* with an arbitrary zero. 
The one connotes energy ; tlie others cuanote only 
the reading on a scale and have no dimension. To 
my mind there is the same difference betwen the two 
aa there is between volts, amperes, or microfarads 
and the number of degrees of (leflection of a spot of 
light on the screen of a galvanometer. 

1 have called the measure of energy by C l 273 the 
‘ tercentesimal temperature ’. To-day, for the at- 
mosphere, I would prefer to call it the thermancy and 
leave temperature to retain its popular usage ; but, 
so far aa 1 am concerned, the opiiortuiiity for that 
has been allowed to go by. 

While I was wnting' ilisi-uisivo meteorology or 
discursive physics, I came upon a jiaiagraph m a 
prefa<>e by Prof. Ernest Barker of a book on national 
character which appealed to me so strongly that I 
may ho excused for ({uoting it. 

‘‘ It IS irti|XJHSible to think clearly with Protean 
terms ; and the first necessity of argument is the use 
of clean woiils which are always used to denote the 
same things and connote the same attributes. To use 
a single wonl when thiee or fiiiir different ideas are 
m ipiestion and to use it now for one and now for 
another of the ideas, is a confusion of ideas and of 
aigument,” From that point of view I was quite 
pleascfl with ‘ tercentesimal tcmjToraturo ’ os dis- 
tinguishing what I was using from veiitabic absolute 
temiierature as well as from ‘ ’ or ‘ F ’. 1 thought 

it a clean, crisp note liirect from tlie International 
Bank of Scientific Intelligence, Ltd., which still keeps 
my small accoiuit. It never occurreil to me to regaid 
it as a bit of old newspaper picked up from the scrap- 
heap of abortive science, and cnticism notwithstand- 
ing, 1 flo not so reganl it even now. 

As to for a symbol of quantity, I have only to say 
foi that, that it is now and cngji and quite useful. 
So is another piece of ap]>arent ihiplicity, namely, 
66 for pressure-gradient in absolute units. Any other 
symbol that is used for either has lieen overworked 
for years If the reviewer or any other of my scientific 
friends who have to face the terrible ' 

of the physics of the atmosphere will gi’ 

double letters a trial, with the understanding that 
always and everywhere they will carry exactly the 
same meaning, he will find them, as I have done, 
oxtraor^narily oonveniont. Nafidtr Sha^ 

July 21. 

Isotope Effect In the Spectrum of Boron Monoxide : 
Intensity Measurements and Structure of the 
p-Bande. 

of the intensities of the lines ir 

four bands in the p system of boron monoxide excited 
by active nitrogen have enabled the intensity ratios 
of the B^K) mid bands to be deteimmed. Each 
bond has been measured on two plates, and the in 
tensities of the oorresponding lines in the two isotopic 
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bands compared. The followmg table rives the mean 
ratio uf the lines for each of the bands, for each of 
the two plates : 


Bund 


l!->5 

2->6 

8->-7. 

Intensity 1 

3-36 

3-34 

360 

4-30 1 

B‘»0/B>»0 i . 

3 46 

3 22 

3-17 

4-38 1 

1 Mean ... 

3 41 

3 28 

334 

4-34 I 


The first three agree ipiite well, but differ from the 
result for .3 — >-7 by an amount considerably greater 
than the probable error , it is most unlikely tliat the 
discrepancy is due to ‘ blending ’ with linos of other 
bands The result apjioars to show a real difference 
m the intensity ratios of the isotopic bonds for 
different vibration tranhitions. It is possible that 
the difference is due to some selectisc excitation pro- 
perties of active nitrogen. 

These results may be com)iareii with the isotoiie 
ratio calculated from the atomic weight of boron. 
Taking 11 0110 and 10 0136 foi the atomic mosses 
of and Bi* resiioottvoly (F. W. Aston, Proc. Roy. 
Soe , 115, 487 ; 1027), and 10 82 for the atomic weight 
of boron (Uennan Atomic Weights for 1027), the 
calculated abundance ratio of the isotopes is 4 22 : I . 
There apiiears to be a ^xissibility that the atomic 
weight of boron vanes according to the source from 
which It IS obtained (H V. A. Briscoe anil P. L. 
Kobmson Jotir. Chein. «S'or., 127, 000 ; 1926), and 
since the atomic weight of the Iniron used m the in- 
tensity measurements has not boon dotomunod, the 
calculated isotope ratio must be reganled as uneortuin. 

It appears from the above moasuroments that, in 
tins ease at least, the mtensity ratios of isotopio bands 
do not give a true measure of the relative abundance 
of the isotopes as they occur in nature. 

STEUtrrXTBB 0» THE /S-BaKHS OF BoEON MoMOXIDK. 

It has been known for some time that only one 
senes of lines occurs in the p bands of boron monoxide 
excited by active mtrogen, whereas m the same bands 
excited in .the are, a second scries of approximately 
equal strength apiiears (B >S. Mulliken, Phy». Rev., 
25, 260 ; 102.6). It was suggested by Mulliken (loo. 
oit ) that the P branch was missing m both cases, tliat 
the two senes in the arc were olectromo doublets con- 
stituting an R brunch, and that only one member of 
the R branch doublet was excited in active nitrogen. 

The are bands have been examinesl with a Hilger El 
quartz spectrograph, and it was found that the Imea 
in both series are very close doublets, the doublet 
8e}iaration inereaamg with ilistanee from the head. 
The frequonoioe of tno linos in the 0— >-1 and 0— ►O 
bands have been measiiretl (neglootmg the fine 
stroctore), and good agreement of the combmation 
differences for the excited state uf the two bands is 
found, if the two senes are assumed to be P and R 
branches, the P branch being the w es which aptiears 
only in the are. The lower state i mbination differ- 
ences for the 0 — >-2 band then agree very well with 
those for the 0— >2 band in the a system (W. Soheib, 
Zett. f. Phynk, 60, 74 ; 1930), which has the same 
final state as the p bands. 

From these considerations, it aptiears practically 
certain that doublet P and R branohes of approxim- 
ately equal strength occur in the are p bands, whereas 
(see Mulliken, above reference, for possible exertions) 
only the R branch ooours in the bands excited in eM>tive 
nitrogen; it is not known whether this branch is 
double or not, os the rotation structure is not suf- 
ficiently develop^ in this ease to enable the doublets 
to be reeolved with the mstrument employed. 
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ii rom tho abovn meaHureiueiits a piehminaiy \ aliie 
of B , 1 63 cm > iH obtained The valuer of B aro 

alroluly known from the work of Scheib (lot cit ), 
since the a and ft bands have the same final state 
A ] 1 1 iiin 

Phvsical Laboratory, 

I nivoiHity of Utiecht 

Sputtered Nickel Fllme and the Syntheaia of 
Ammonia 

I HAVi:. recently found tliat whin a film which has 
boon sputterpil from anii kel rathude in an atmosphere 
of nitrogen is afterwards heated to 150° C oi mote 
in hydiogen ammonia is pioduced Ihe pioctss un 
doubteiUy consists in tho loduction of a nitn le of 
nickel formed in spiittt iing the quantity of ammonia 
— 10 20mgm for a film ot }>trhaps 200 sij tm ~i.htiks 
reasonably well with the amount of nitiogcn absorlnd 
in sputtering Htatiiig in a large f xr i ss of hyilrogen 
with added nitiugeii has not as jet bien found to 
incioaso apprtciably the yield of ammonia, so the 
process does not appt ai to ^ catalytic in the oidinait 
sense— foi the jiicssuna and tim|Kmtui<s find so 
fai 

Ut course thi pi ( h I uc turn of ammonia fiom nitiidis 
IS common (cf tlic 'vijak piotess) and th« nitiide 
of nickil iH not unknowm (see for example Bcilb> 
and Henderson Joiur Chtm Soc 79 1251 1001 

Voumasos CR 168 «H9 1919) 1 he chief nov< lt> 

in the pitsent work aside lioin tlu iiuthiMl of pio 
duction of (he nitiide is tho comparatneiv low tern 
piature at whieh tho u action takes platt Hus I 
IS probably duo to the iiitiidi being pioduttd in ' 
sputteiing in a vtiv finily ditnkd form (although 
doubtless still ciystalliui ct Ing* i soil and Hanawalt 
Pfi /a /fet , 34 975 1029) 

It may be |X)iiit( <1 out that tho HpuUtiing pioetsb — 
when used undtr (onditums siiih as tin puMiit of 
nlatitth high gas picssuie and low voltage — offeis 
a method hitherto little used for thi foimation ot 
many unusual compounds oi f|uasi compounds 
55ith the imtal (piobablv) in the taiiotir state and 
the gas largely (xiitid (ombmations ai( ccitainly 
to be expected (et v Hippcl -Inn rf B/iy* , 81 1072 
1020) it they aio at all |Kissib1< (onditions of 
cumnl dtnsity and gas jiicssuio nio likely to bo 
soiiKwbat ciitical In tho piemnt ease nitiogtn is 
most lapidly absorbed in sputteiing when thepiessuic 
18 about 0 6 nun with a i inieiit density anuiiid half 
amilliampore per sq cm of him sui face, at 1600 volts 
Too high a e uin nt oi insnflie lent tooling bleaks down 
the ( ompoimd as fast as formed Heating to JOO C 
deeximiKises this nitiiih driving off the gas and leux mg 
aciystalline him of metallic inrkel Ifpiin comjxninds 
aie to lie foiiucd m this wav tho cathode should bo 
in a thin strip form wbiili can bt given a pie limiiiary 
heating to lodncss foi some time as otherwiso tho 
gas released from the metal in sjuittering forms a 
seiioiis souice ot contamination 

L R IvcrasoTT 

Department of Pliy sic s 
Iniversity of W iseonsin, 

July 0 


Spitsbergen Whale Fishery of the Seventeenth 
Century. 

As 18 well known in the seventeenth centiiiy a 
right whale fialieiv was ]roh(ciited in the inhts of 
West SpiUbergen the whahs be ing caught by boots 
laimched from the shore Were the wh^es caught at 
this fishery Greenland whales as is asserted oi were 
they, as seems more likely, Atlantic whales ! 
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In 1827, on May 14 Party '■ found Mauntius Bay, 
on tho shore of which Smeerenberg, the Dutch whaling 
station, stood, still ftozen over tho edge of the land ice 
or land floe extending acioss its mouth from Hakluyt’s 
Headland to Vogel Song m 1880 on July 20, the 
late Mr Leigh Smith* foimd Fair Haven blocked 
withii>e, onalast vi>arm June actoreliiig to a Danish 
Metooiological Oflicc Kfioit,* I<uieland Sound woa 
still frozen over 

laking the foregoing and certain other facts ton 
nected with the u e into c onsielcration the inshoi ehsheiy 
of the seventeenth c entury must hav c been jiroset utod 
m July and August months in which the inlets of 
West Spitsbergen are usually fiee tiom land ice’, 
that 18 tho ICO that foims in situ in the wmUi months 
Until this kind ot ict hieaks and dntts away the 
hsheiy could not 1 h pioscciited b> boats launched 
fiom the slioiL 

Tho Greenland w halo is a migiatoiy animal keeping 
amongst in in the iicai vicimtv of the jiolai iie and 
m watei having a timi>ciatuic iicvct much above 
its fieczing point According to the logbooks of 
bioicsby scmoi it was only seen neai Spitsbergen 
m Apnl In Mav and June it had to bt looked for 
amongst or near the itt half way between Spitslieigcn 
and (.tnenlaud and i vm this situation it usually 
descitcd in tho lattci month Tn July and August it 
had iiHually to be Inoki d foi m a lowci latitude nc ar 
the tirecnland toast, but in that situation it was 
stlcioin sc*en except m liiiiited numbers and only when 
ihc.it. was plenty of ice 

Tho Atlantic whale is also a mimntoiv animal, 
migiating north m siiminci and south in wintei but 
It prefers ict frte waUrswitb a temi>eratuit well above 
then fieezmg i>oint In icc cut >• ais it has been seen 
so far noitb as Iceland and Beai Island and wtst of 
Spitslioigen wheit the tempciatuie of the watci is 
unusually high it inaj cpiite well have gone still 
faithci noith Robxbt W ( ba\ 

hxmoutb, July 14 



Dlatrlbution of the Pigmy Hippopotamus 

I NUI Mbjoi Hans Sthombiugk s hoaitb iii 1011 12 
for the licHihpiartcrs ol tho pigmv liipfiojjotamiis 
{Chofnpsishbrriensis) little was known of itsdistribii 
tion except that it ImiUd lioin the loiuitiv to whith 
it owes its spcH'ihc iiHint Sohombuigk ioiind that it 
extended from the i oastnl belt of I ibi iin bac k to tho 
boundary of hienrh Sudan but how fai it spread 
along tho coast into Siena Leone and hicncli ivery 
( oast he could not discov or ( Disti ihution and Habits 
ot tho Pigmy Hijipojiotamus in 17tA Ian Rejj Niw 
York 7oo Sue 1012 (piih 1913) pp lU 120) llis 
farthest oast ici old is fiom Du Quean (Dukwia) River, 
on the boundaiy betwocii the Mamba and tho Uassa 
(.ountry about 10 15 W long 

Two akiills, recently presented to tho Royal 
Scottish Museum by Mi J H I Mackav were given 
to him m 1028 hy the chief of Abo Ine animals to 
which these skulls belonged lived in marshy ground of 
limited area not far from the banks ol the Niger and 
wnthin a hundred miles of its mouth moio than a 
thousand milos west of previous records I do not 

r 'lfy tho locality more dofimtely, because although 
animals are suflieiently numerous to warrant tho 
attentions of a profc>ssional native hunter who spends 
most of his time in the diy season hunting them, they 
might readilv be exterminated owmg to the circum 
scribcsl area inhabitcxi, and in spite of tho moderate 
protection granted by law 
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There is a poeubdity of geographiool differentiation 
in such a colony, eepe^ly if it be a very laolated out- 
poet I add, therefore, the chief dimensions of the 
akulls, m mm 

Leimth along face, premaxilla to uonput, 310, 811 , 
condylobosal length, 297, 200 , aygomatio breadth, 
186, 196 6, least mter orltetal br^th, 93 6, 96, 
nasal, 162 6, 147 6 , greatest combmed breadth of 
nasals, 38 6, 40 , occipital d^th (median), 89, 86 , 
mandible, 242 , mandibular tooth row, induding 
canine, 180 6 , ditto excluding oanme 144 , maxillary 
tooth row, mcluding canine, IM, 166 6 , ditto exolud 
mg oanme 136 6, 142 , 3rd upper molar, 21, 22 , 3rd 
lower molar, 27 

In the above list the hist number refers to skull 
1929 176 1, the second to skull 1929 176 2, of which 
the lower jaw IS missmg Javfs Kitghie 

Boyal Scottish Museum, 

Kdinburgh, July 7 


X-Ray Spectra and Chemical Combination. 

Tuk element sulphur offers a very interesting case 
for the effect of chemical oombmation on X ray sper tra 
Lindh has already established remarkable changes m 
the K absorption edges of this clement with varying 
valency (see Siegbahn bpectroscopy of X rays . 
pp 146 147) The h/i lines of this element also show 
peculiar changes, especially regardmg relative mten 
«ty and structure of /!lj and lines in vanous chemical 
oomroimds of sulphur In the course of a study of 
the X ray speotnim of sulphur and it^ compounds, 1 
have made the surjinsmg observation that one line, 
with the wave length 6043 X U (apparently idcntieal 
with the Kp, Ime listed by Hjaln^), is emitted by 
oertom sulphur compound, but not by pure sul 
phur or by certam other chemical compounds of this 
element 

It has been found that sulphates of lithium, sodium, 
potassium, rubidium, owsiura, silver, and merouiy, as 
well as the sulphides of sodium, potassium, strontium, 
banum, and cadnuum, give quite an intense /T/S, Ime, 
whereas m the sulphides of copper, silver magnesium, 
zme, mercury, lead, and molyMenum this Ime is en 
tiiely suppressed b or sulphates of cupper and mag 
nesium and the sulphide of calcium a faint indication 
of this Ime is obtameil In all oases a copper anti 
cathode was used 

The ordinary spectial lines so far known are all of 
atomic character, that is. they are emitted on transi 
tions between levels belonging to the atom of the free 
element In some oases, especially with light elements, 
an influence on the wave length and the structure of 
the Imes by adjacent atoms has been found The ob 
eervations here r^Mrted seem to mdicate the exist 
enoe of a new type of X ray hnes ansmg from transi 
tions within a moUeule 

Details of this commumoation will be published else 
where O B Dkodhab 

Physical Laboratory, 

UmveiBity of Uppsala, July 11 


Mortality amongst Plants and Its Bearing on 
Natural Selection. 

In a commumoation m Natubs of May 31, p 817, 
Prof B J Salisbury describes some exact quantita 
tive observations on tlie mortality which takes place 
m the seedling condition of flowering plants, and he 
pomta out the bearing of these facts upon natural 
selection The sycamore furmshea another good 
instance of this mgb infant mortahty, smoe almost 
every year the tree produces an abundance of viable 
seeds The winged indehisoent frmts provide a 
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efficient means for seed dispersal, and seedliuga bear- 
mg the fliat pair or two of young foliage leaves are 
plentiful m almost every situation throughout the 
summer It is well known from expenoice that only 
a very small fraction of those seedlings will ultimately 
survive, or even pass beyond the two leaved stage, 
and grow mto trees 

home light might be thrown upon the problem as 
to which, if any, characteis jxisseesed by the seedlings 
are of help m brmgmg about this apparent survival 
of the Attest, if observations were made upon the 
causes of this excessive mortahty Is it due, for 
example, to unfavourable olimatic conditions, too 
much or insufficiont light overcrowdmg, insect or 
other animal enemies, fungus jieets, etc ? Informa 
tion upon this pomt, which so far os I am aware has 
not previously received attention, cannot fail to be of 
interest A W Babtlktt 

Armstrong C ollege, 

Newcastle upon Tyne 
July 14 

Simultaneous Electronic Transitions in 
X-Ray Spectra 

In a letter to NATim* of Oct 26, 1 929, by D Coster 
and M Wolf, the results were pAblished of some 
investigations on the Ane Htructuie of X ray aboorp 
tion edges of oopjier and zme 

Whereas with cojiiier a very (ompheated fme 
structure was easily obtained, m the case of zmo, in 
the beginning, no fine structure at all could be observed 
Mr Suekichi, however, recorded a line structure of 
the zme K edge of nnoblende when this crystal was 
used as analysing crystal (Natprb, Mar 29, 1030, 

609) In the meantime, m continued experiments, 

have succeeded at last m observmg also a fme struo 
ture in the ease of rmo, when metalho zme foil was 
used as absorbing screen This hue structure of smo, 
however, seemed to be lees pronounced than that of 
copper 

Experunents are in progress to measure the vana 
tions m the absorption ooemcients m the fine struoture 
range of the K edges of copper and zmo m order to 
draw more defimte conolusions about the probabiUty 
of simultaneous electronic transitionB m both elements 
M Wolf 

Natuurkundig Laboratonum der 
Rijks^versiteit, 

Gronmgen 

The Quantum Theory of Chemical Valence. 

Db 7 C SiATJCB has shown m a most valuable 
paper {Phya Rev , Vol 34, p 1293 , 1929) that one 
can develop the complete theory of atonuo states 
(multiplets) m a simple way without the appboation 
of the methods of the group theory This is of con 
siderable importance , for the diffloulties of these 
methods interfere greatly with the understanding of 
the simple relation^ps which are derived I should 
like to pomt out (no doubt Slater has already done 
so himself) that one can treat the theory of the mter- 
Botion of several atoms m the same sinmle way and 
mdeed more exactly than merely to the urst approxi- 
mation One obtains the residts first obtamed by 
Heitlor and London with help of the methods of the 
ppxiup theory emd, furthermore, the valence foroee 
between atoms m all vanous excited states In the 
mterest of the further propagation of Slater’s ideas, 
I shall m the near future publish these considerations 
m greater detail in the Zntaehnfijttr Pkyttk 

M Bobh 

Institut fur theoretisohe Physik, 

Gdttingen, July 11 
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The Great Barrier Reef of Auitralia * 

By Dr C M Yokob Leader Great Bamer Beef Expedition 


AUSTRALIA poeseeaea m the Great Bamer 
Reef the largeet and moat impreaure aenea 
of coral reefa in the world The reaJiaation of the 
unique opportnnitaes ao presented for aoientifio 
reeearoh — illogical geographical and biological — 
led m 1922 to the formation of 
a Great Bamer Beef Committee 
with headquarters at Bnabane 
Its chief promoters were the 
Right Hon Sir Matthew Nathan 
at that time Governor of Queens 
land and Dr H C Richards 
professor of geology m the Um 
veraity of Queensland Valuable 
work of a geological and geo 
graphical nature was earned out 
and then in 1927 following re 
mesentations by Sir Matthew 
Nathan on his return to Great 
Bntam a British Association 
Committee was formed to organ 
ise an expedition for the bio 
logical mvestigation of the Great 
Bamer To the expedition 
which sailed m May 1928 was 
attached a geographical section 
organised and largely financed 
by the Royal Gwgraphical 
Society 

The position of the coral 
reef controversy at that time 
can best be realised by a study 
of Prof W M Davisa book 

The Coral Reef Problem 
pubhshed in 1928 hrom the 
time of Ihuwin it has been 
regarded as essentially a goo 
graphical problem As a matter 
of common experience it is known 
that reef building corals hve 
only m water 20 fathoms or less 
in depth and in temperatures 
at or above 20° C Although 
Madreporanan corals flourish 
even to the fringe of the polar 
oceans and in the deep seas 
they never form true reefc — 
unless we include the banks of 
Lopkakdui prolifer m the deep waters of the Nor 
wegian fjords— except m the tropics Where m 
th^ regions they occur depends on the presence 
of a smtable sul^ratam namely a platform not 
deeper than 10 fathoms and where there is never 
any senons admixture of fresh water or extremely 
heavy fall of silt C old currents from the poles or 
the upwelling of cold water from the d^ seas 
inhibit their growth and are responsible for the 
absence of coral reefs fiom the western coasts of 
the great continents 
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Darwm divided coral formations mto fringing 
reefa bamer reefs and atolls The first develop 
in the shallow waters round the coasts dt contments 
and oontmental or volcanic islands and their 
ongm 18 olcMor and undisputed The others grow 



up far from land the ugh m the case of the former 
m clear connexion with it and the mystery of the 
ongm of the platform on which they have developed 
xs the coral reef problem Little is known of the 
biology of corals few have been exammed when 
ahve and the long contmued and careful mvestiga 
tions necessary for the full elucidation of tl^ 
life histones growth food and manner (d function 
ing and the numerous factors which control toese, 
have seldom been attempted It was to fill in 
some degree this great gap m scientific knowledge 
that the expedition worked The results it obtained 
from mvestigations mto the nature organisation and 
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life of the unique marine oommunities known as 
coral reefs will constitute its main contribution to 
the science of marine biolo^ 

The senes cl reefs which are grouped together 
as the Great Bamer Beef of Australia run roughly 
parallel to the north-east coast and, in the words 
of Jukes, one of its early mvestigators, may be 
said to commence with Breaksea Spit, in S lat 
24° 30', and extend to Bnstow Island, on the coast 
of New Gmnea in S lat 9° 15' ” Measured in 
a straight hne, this is 1260 statute miles (Fig 1) 
It must clearly be understood that these reefs do 
not form an unbroken chain, like a gigantic break 
water, although they certainly possess the function 
of one by sheltering the coastal waters from the 
Pacific storms The term Bamtr Reef is here one 
of convemence rather than accurate description 
We are dealing with a vast senes of reefs which 
have grown up on a shallow submarine platform 
of immense length and, in its southim portions, 
of great width 

The most southern roofs, immediately north of 


deep enou^ for ocean going vessels to negotiate, 
comprise the southern half ol the Great Bamer 
North of CJairns, about latitude 17°, the reefs 
really do begin to assume the character of a true 
bamrr 'Ihe submanne platform becomes nar- 
rower and the reefs extend to its outermost mar^, 
so that in places depths of 1000 fathoms are reached 
only a ftw miles beyond the roof This was the 
region in which the expedition worked, the head- 
quarters, Low Isles, being some fifty miles north 
Caims Iho lagoon channel narrows from 
twenty miles at Cairns to a httle more than five 
opposite Capo Melville 200 miles farther north, 
beyond which it becomes much wider owing to 
tbo deep inlet of Princess Charlotte Bay The 
reefs, however, contmue to run roughly rarallel to 
the coast for another 1 50 miles, but nor^ of Cape 
Direction the coast runs north north west to Cape 
York, but the reefs almost duo north, so that they 
arc separated by a channe 1 eighty miles wide from 
the far north of f ape York Pomnsula 

Within the Torres Strait, itself a shallow water 



Breaksea Spit, are a senes of isolated islands, first 
Lady Elliot Island and then the Bunker and the 
Capncom Groups, all in the region of the 'Tropic 
of C!spnoom ^e reefs arc oval in outline, each 
with a sand cay covered with dense vegetation 
upon it Although they extend so much as 
60 miles from the coast, none of the islands is on 
the edge of the platform The Capncom Group 
18 separated from the remainder of the Bamer 
benes by the Capncom Channel, which is con 
Biderably deeper than the waters between the 
Bamer and the mainland (which seldom exceeds 
20 fathoms) and through which vessels pw to 
enter the steamer chapel within the Bamer 
which leads to Thursday Island and the ports of 
the Far East 

The Bamer Senes proper may be said to begin 
with Swam Reefs, a confused mass of reefs fifty 
miles wide and sedated by a distance of about 
one hundred miles from the mainland These reefs 
are httlo known, they are separated from one 
another by intnoate channels, stiallow and full of 
coral patches,^ They are m no sense bamer reefs 
Similu re^s, but not extending over such wide 
areas ami coming graduaUy closer to the coast, 
and separated by occasioned channels wide and 
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area, the Bamer forms the outer margin of the 
vast senes of reefs which extend between the 
coasts of Cape York Peninsula and New Gmnea 
Such, then, is the general disposition of the 
Groat Bamer 1 he ongm of the great submanne 
platform on which it stands is, and is likely to 
remain so for many years to come a great geo 
graphical problem Mr J A Steers, the leailer 
of the Geographical section of the expethtion, has 
summarised elsewhere ^ the various opimons that 
have been held Some have thought that it has 
been out by the seas, possibly when the level of 
the sea was lowered ilunng the glacial penods, 
others that it has been formed by a sinking of the 
land Upholders of the latter — and more probable 
— view are divided into those who regard the 
platform as having been built up by corals, that is, 
a fnnging reef which has grown outwards ownng 
to a sinking of the coast, as Darwin postulate 
and others who think that the coral forms only a 
thm vtneei over the surface of a pro existing 
platform formed by the submergence of a coastu 
plain Ihere are various views as to the manner 
in which this submermnee may have taken place, 
but Mr Steers, with the majonty of recent workers 
on the subject, asonbes it to faulting 
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The shallow lagoon channel contains innutnerable 
ulands Many of these are rooW, high, nohly 
vewtated, and of great beauty They show every 
inaction of having originally formed part of the 
land mass near them and constitute important 
evidence in favour of land subsidence Moat of 
them are close to the coast, but Lieard Island 
seventy miles north of Oooktown, is sixteen miles 
from the land These islands, hke the mainland 
coast wherever smtable, are usually bordered with 
Ringing reifs 

In the far north of the Barrier hes a small group 
of extinct volcanic cones, the three Murray Man^ 
and Damley Island They have no connexion 
with the continental mass, and m general character 


Here m time a sand cay is formed which, at first 
entirely at the mercy of any ohanm in winds and 
currents, gradually b^mes oonsohdated by vegeta 
tion and the finrmation around it about low water 
mark of a thick zone of beach rock This is sand 
cemented together by calcium carbonate preoim* 
tatod among it when ram water which has fallen 
on the surface of the cay seeps through it at low 
tide and is eva^rated at its surface 
On the windward side great banks of shingle 
accumulate and frequently form northward pro- 
jecting spits Behind the cover of these shi^le 
banks mangroves have established themselves 
until as on Low Isles an almost impenetrable 
forest of Rhtzophora mueroTtata, fringed at a slightly 



and nchntsH of vegetation resemble much more 
the volcamo islands of the Pacific, such as Samoa, 
Tahiti, or Hawau 

The northern half of the lagoon channel is dotted 
with coral islands, of which Low Isles was a 
typical example Trees are abundant and are 
responsible for the name, Low Wooded Islands, 
which IB gi\cn to them m the " Admiralty Pilot " 
Owing to their protected position and proximity to 
the land, they have many unique features The 
contours of the reefs are influenced by the South 
easterly Trade viind which blows with steady force 
for mne months in the year They are orescent 
shaped with the point of the convexity facing 
south-east, the reef on this side descending quickly 
into deep water On the lee side the water deepens 
much lees quickly As a result of abrasion by 
the waves on the weather side, fragments of coral 
are broken off and earned round the reef to be 
acciunulated in the area of dead ’ water behind it 
No. 8171, Voi. 126] 


higher level with Amcennia offictnaltt, is formed 
Infrequent openings amongst the tangled mass of 
strut roots pve into central lagoons the 

black mud bottoms of which are exposed at low 
tide On the outer side the mangroves are being 
destroyed by the advancing line m shingle, on the 
inner side they are advancing over the reef flat 
towards the sand cay, and in certain islands, 
notably the Turtle Group, the two seem to have 
fused, the mangroves growing round the central 
sand oay 

The shallower water on the lee of the reefs is 
full of coral patches, flat-topped pinnacles of hving 
coral Sudden storms from the north, sometimes 
of oyolonio fury, which ocour during the summer 
months, break away this coral a^ throw great 
boulders high on to the reef surface, forming a 
boulder tract along the northern shores Boulders 
are also earned on to the south easterly side of the 
reef, but not to the same extent ^e genc^ 
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suifftoe of the reef flat, wbioh u some four feet 
above datum hue, is composed for the greatw part 
of dead coral, but thwe is an abundance of animal 
and plant life m the numerous { 
larly m the wide moat which is enclosed by the 
shingle rampart Around the sand cay there arc 
wide sand ^ta, while the mud of the maiumire, 
which supports a fauna and flora totally different 
from that of the reef flat proper, extenik for some 
distance westward of the swamp itself 
The Bamor reefs may be divided, in the northern 
half m particular, mto an inner and an outer senes 
The inner ones are a httle higher than the outer 
reefs and not infrequently have sand cays, smallei 
and seldom vegetated, upon them The vegeta 


descend at a sharp angle to hundreds of fathoms 
The reef crest, never exposed except at the lowest 
spnng tides, is cemented by Ltth<^mnt<m, which 
always, apparently, flourishes best m regions where 
the surf breaks, mto a solid rampart, on which 
only a few stunted corals, sessile molluscs and the 
hko, manage to lead a precanous existence 
Boulders of a gigantic size are occasionally to be 
seen , smaller ones will be rolled over the crest 
into the shallow water m the lee Here, as m the 
let. of all reefs there is a great abundance of coral 
growth, the size of the coral covered boulders m 
creasing as the water deepens 
These outer and inner reefs of the Bamer Senes 
all show the same mouldmg by the South easterly 



tion consists of coarse grass and creeping con 
volvulus, and such cays ore often the haunt 
of vast flocks of sea biida, sooty terns, or wide 
awakes, and noddies predominating Even at 
half-tide the outhne of such reefs is frequently 
mdicated by the great boulders which fnnge them 
These ‘ rugger ’ or ‘ negro heads *' have ^n the 
subject of much controversy, early workers on the 
Bamer considering that they have grown tra ntu 
and were thus ifie evidence of reef elevation 
There can be no doubt, however, that, hke the 
boulders on Low Isles, they have been cost up by 
cyclones Although present on the southern and 
central reefs, they are absent from the reefs about 
Murray Ishu^, which is north of the cyclone belt 
The outer reefs ore exposed to the full force of 
the Pamfio, on which there is usually a great swell 
even in tiie calmest weaflier Their out» slopes, 
clothed with hving coral for the upper 30 fatho^, 
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Trade winds, though m the case of the former it is 
BO apparent , they frequently stretch almost 

north and south along the rage of the sub 

roanne platform, sometimes, as in the case of 
Ribbon Reef, for a length of fourteen miles, with 
only a curlmg back at the ends to show the effect 
of the prevailing wmd The reefs of the Capncom 
Group, south of the Trade wmd belt, are not 
moulded m this way The occasional deep ehannds 
between the outer reefs which give passaw for large 
vessels from the Pacifao into the lagoon channel, are 
kept open by the effect of tidal currents w hich run 
m and out with the flood and ebb tides like a mill- 
raoo, with a speed of not less than 8 knots 
The accompanying section (Fig 2) across the 
platform shows the distribution of the fnngmg 
reefs. Low Woody Islands, rooky islands, and mner 
and outer ‘ Bamer ’ reefs, and the sudden descent 
mto deep water off the edge of the platform 
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Between thirty end forty geoem of oorsle and 
well over one hundred species are oonoemed with 
the formation of these ntSa Probably no r^on 
in the world is so noh in coral specieB They are 
aeaieted m their building action by coralline aJgs, 
IMluithamn%a, and by the minute calcareous 
skeletons of foramiiuferana, and also to a smaller 
extent by the dead shells of molluscs— foremost 
amongst which is the giant clam, Tndama giffcu, 
which may attam a lei^^th of four and a half feet 
and a weight of four or five hundredweight The 
growth of corals, the study of which formed an 
important part of the i»ogramme of the expodi 
tion, IS mrater than might be expected, certain 
species doubling their sue in six months Such 
powers of growth are necessary, however, if the 
reefs are even to mamtmn themselves They are 
contmually being battered by the seas, they are 
subject to the destructive action of a ho^ of 
moUuscB and worms which bore through their 
skeletons until these are honeycombed with then 
tunnels, and even a]^ play some jiart m this 
destructive process Exposure during low spnng 
tides mvanably kills corals which nave grown 
above a certam height, thus maintaining the level 
surface of the summit of the reefs Near the 
coast the fringing reefs are m constant danger of 
bemg destroyed by great floods of fresh water 
mnnmg off from the land during the summer 
ramy season A striking oxai^le of this was 
furnished m 1918 when Stone Island Reef near 
Bowen was completely destroyed after 36 mches 
of ram had fallen ra eight days 
The nature of commumties known as coral reefs 
18 too great a subject to discuss here , a detailed 
census of the population of different reefs and 
different zones of them was undertaken by the 
expedition Corals themselves, it was found after 
oaraul studios, hve on the mmute floating animal 
life of the seas — ^the zooplankton — iot the capture 
and digestion of which they are admirably equipped 
They contain withm then tissues vast numbers of 
mmute sign, zooxanthellm, which dispose of the 


I waste products of coral metabolism, and provide, 
as a i^t of their photosynthetio activities, 
abundant supphes of oxygen (possibly of vital 
importance m view of the density of the population 
on a typical reef), but do not, as has been thought, 
play any great part — ^if any at all, the matter is 
still avb judxce — m the nutrition of the coral 
The conditions m the seas which bathe the reefs 
are of primary importance , they control the food 
supply and the ‘ climate ’ The changes m the 
phjrsical condition and m the pnncipal oheimoal 
constituents — notably those which can be utilised 
as food by plant life — are far smaller than occur 
in temperate seas The plant and animal plankton 
IS also much poorer and shows fewer fluctuations, 
but there is no reason to doubt that the latter 
provide all the food required by the corals, which, 
in spite of their apparent bulk, are really thm 
sheets of hving matter spread over a great surface 
of calcareous skeleton Life on the sea bottom, 
as revealed by dredging and trawling, is abundant 
where the bottom is roeW or sandy, out very poor 
in the inner parts of the platform where it is covered 
with a soft mud Fish, not unnaturally, are abun- 
dant in the former regions and scaree in the latter 
The reefs are a source of both profit and loss to 
Austraha They are nch in a number of com 
mercially valuable animals, notably pearl shell — 
the smaller black - hp (F%wtada marganUtfmt) 
everywhere and the large gold hp (P maxtma) in 
the Torres Strait and farther west — the large 
Troehua shell from which pearl buttons are made, 
edible oysters of various lands, bflohe de mer 
(Holothunans), both edible and tortoise shell 
turtles, dugong, many lands of fish, while sponges 
of some commercial value are present In its 
capacity as a breakwater the Barrier Beef has 
gained for the wMlbsed steamer channel the title 
of Austraha s <%^d Canal, but it is a canal full 
of dangers from reefs and, m the summer, from 
cyclones, and loss from shipwreck forms a very 
senous item in the debit account 

> Otcenpaieal JourmU toI 74 Xot Sand 4, 1929 


The Discovery of a Second Braincase of SInantbropus. 
By Prof G Elliot Smith, F R 8 


A t a meeting of the Geological Society of China 
- in the last week of July, Prof Davidson 
Black announced the discovery of another skuU of 
Peking man 

In Natchx of Mar 22, 1930 (p 448), an account 
was given of the discovery of a senes of remains of 
SttMtUhrojma culminating in the recovery of an 
almost complete bramoase by Mr W C Pei on 
Deo 2, 1020, while oleanim a sheltered recess ot 
the mam deposit at Chou Kou Tien Some days 
(Oct 28) before this skull was found, five human 
teeth were recovered from a spot higW up m the 
shaft (locus D of the excavators’ report), where they 
were associated with the skull of a large deer and 
some peoes of fossilised bone and bloclu of stone, 
which were brought to the laboratory m Peking for 
examination 

This material was ' developed ’ during the third 
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week in June by the techmcal assistants workmg 
under Prof Davidson Black’s supervision, and he 
found that there were enough fragments, which 
fitted together, to form the greater jpart of another 
uncrush^ skull of Stnanthro^ He waited until 
the return to Peking of Dr Wong (Wong Wen Hao), 
the Director of the Survey, before making the 
pubhe announcement of hu important discovery 
For reasons which are not yet clear to those who 
have not seen the actual specimens. Prof Davidson 
Black regards the skull found on Deo 2, 1929, as that 
of a young woman, and the oalvana the discovery 
of which IS now reported is m his opmion that of a 
young adult male It conforms to tne same genend 
type as the skull previously found, and its propor- 
tions are similar But the bramoase is not so 
thick and the frontal emmenoes not so pronounced 
The most mteresting new fact revetded m this 
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dnooTBiy u the natore of the root of the nose, i 
which IB broad and flat cmd quite ucdike that of 
Ptltdown man 

The newly discovered skull was found m assoma 
tion with a number of teeth which can be im«niTw»>H 
to have belonged to the same individual This 
fact adds to the interest of two mandibles found in 
1928 in association with the crushed parts of the 
respective bramcases 

The remains of four skulls of Stnanihropus and 
teeth of at least six other individuals have so far 
been found Thus there is available for study m 
China a much ncher material of early Pleistocene 
man than the fragments of the individual specimens 
of Ptthecanihropua and EoarUhrov^ provide 
Moreover, the geological age of the Chinese fossils 
can bi establisnod with more certamty than that 
of the other two nnmitive genera, which are 
assumed to be roughly contemporaneous 

The fossils from Java and Sussex wore found in 
gravels, where they had been deposited by running 
water Although there is little doubt which of the 
heterogeneous f^ls found in these gravels were 
contemporaneous with the human remains, m the 
case of the men of Peking, who left their bones in 
the caie where they hvra, there is less room for 
doubt that the bones of ammals deposited alongside 
them provide more certain data for the estimation 
of their geological age Thus the claim made by 


P6re Teilhard de Chardm and Dr C C Young that 
Sinanthropus hved m Lower Pleistocene tunes rests 
upon a surer foundation than the similar claims 
that have been made in the oases of PtlhecatUhroput 
and Eoanthropua 

Further, the conditions under which the dis 
covenes are being made at Chou Kou Tien hold out 
a greater promise of further evidence than m the 
cases where the fossils have been scattered by 
running water Thus a senes of fragments have 
already been recovered every autumn smee the 
type tooth was recovered in 1927, and it is not un 
reasonable to expect that much more still remains 
to be found in this cave, and possibly in other fossil 
beds in the neighbourhood So far no worked tools 
have been found m the cave , but if such should be 
recovered, their association with the human re 
mains will be less uncertam than m the case of the 
other Pleistocene men’s implements 

For these reasons, in addition to the intnnsie 
interest and morphological significance of the 
skulls of StnatUhropua, the di^venes in China 
have an importance which is unique It is a 
matter fur congratulation that the investigation, 
of this Bite should have fallen into such com 
potent hands and that ample facihties and skilled 
assistance should be available for the work, which 
18 being conducted with groat thoroughness and 
insight 


News and Views. 


Paor FiLiOT Smiths announiemont m another 
column of this issue that Dr Davidson Black has re 
constnicted still another skull of Peking man from 
mateiial obtained from the now famous cave of Chou 
Kou Tien is assurodly welcome though perhaps not 
entuely surprising hour skulls and teeth belonging 
to probably six individuals have now been obtauied 
from this soun e, and it is therefore evident that the 
fortimate explorers have lighted upon what must have 
been the hnal restmg place and peiha|i8 the home of 
a family group or horde of this type of early man f»o 
far, no implements haye been foimd which would 
determine the cultural horizon of Peking rami, but 
the conditions of discoyery are such as to afford 
grounds for hope It is at any rate fortunate that the 
association of the remains with fossilised bones of 
animals assigned with some confidence to the Lower 
Pleistocene appears to pUce the date beyond question 
Dr Davidson Black has pronounced hia latest skull 
to be that of a young adult male, while that foimd m 
December last is said to be that of a 3 roung woman 
Comparative study of the two will no doubt be fruitful 
of results A first inspection of the new skull has 
already yielded a new character of the nose m wluoh 
It presents a marked difference from the Filtdown 
skull A more detailed examination of the two skulls 
than 18 yet possible will be necessary before it can be 
determmed what are the precise relationships of 
Peking man and other early types It is already 
clear, however, that these remains will make poesible 
a further advance m the reconstruction of man's 
anoestnd forms Prof Elhot Smith is saihng far 
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Chma on Aug 14, and in this connexion the results of 
his personal examination of tho material will bo 
awaited with the keenest interest 

Im the intereetmg little church at Longfleld, Kent, 
close to Fawkham Station, is to be seen the memorial 
window erected by some members of tho University 
of Cambridge to the memory of Dr Thomas Plume, 
the founder of tlie Pliunian professorship of 
astronomy, of which Sir A S Eildmg^n is the 
present holder Though never rector of Longfleld, 
Plume for many years hved at Longfleld Court, just 
behmd the church, and he died there on Nov 24, 
1704 At his death Flume was sevMity four years of 
age, having been bom just three hundred years ago, 
m the Bummer of 1630 The exact date of bis birth 
does not appecur to bo known but he was baptised 
on Aug 18, 1630, m All Samts* Church, Malden, 
Essex, of which place his father was an alderman 
Educated first at Chelmsford Qrsmi^ bohool, 
Plume entered Christ’s College, Cambridge, and at 
the age of mneteen took the degree of M A Entermg 
the Chunib, in 1658 he was made vioar of Greenwich, 
a living then in the gift of Richard Cromwell, and 
both Pepys and Evelyn speak of his exoellent 
preaobmg This important Itvmg he hrid for the 
remamder of hia life, but from 1670 onwud was also 
Archdeacon of Rochester 

Luo Lucas and Lowndes, the founders of two other 
famous professorsbipe at Cambridge, Plume did not 
add to mathecuatioal or astronomioal knowledge, but 
be lived m an age when among men of eduoation 
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■ome aoquauitance with acunoB waa ctmsidered « deur> 
ableaoqumtion Moreover, a* vioar of Ore«nwioh when 
the Boyel Obeervatoiy was built, be became known 
to Flamsteed, and it u said that on Flamsteed’s 
recommendation he read^Huygens’ “ Cosmotheoros ” 
It IB also said it was the perusal of this work which 
induced him to leave a part of his fortune to found 
a profeesonhip and erect an observatory at Cam 
bridge Newton and Flamsteed were both connected 
with the arrangements made to carry out Flumes 
wishes, and when Roger Cotes was appomted to the 
Plumian professorship m 1707, the King’s gate of 
Trmity College was appropriated to his use, wlule the 
observatory erected over the gateway was desonbod 
by Bentley as “ the oommodiousest buildmg for that 
use m Christendom ” In spite of the provision of 
the observatory, httle was acoomphshed m the 
eighteenth century, and a report of 1702 said that 
*' the profoBsor had neither occupied the said rooms 
and leads nor fulfilled the conditions for at least fifty 
years” Instruments and observatory alike had 
fallen into disrepair, and a few yeais later the observa 
tory was demolished A new observatory was built 
m 1822 , with the appomtment of Airy as Plumian 
professor in 1828, astronomical studies at Cambridge 
were pursued with greater energy, and under his 
successors much has bMO done to odd prestige to the 
chair which perpetuates the name of its generous and 
enlightened founder 

Thk Earl of Harewooil performed a useful eervice to 
the ognoultural community by mitiatmg the discussion 
m the House of Lords on July 22 on the position of the 
Royal Vetormaiy College, Camden Town He pomted 
out that the position of the College was so desperate 
that unless further substantial guarantees of capital 
and mcome from Government and private sources 
were immediately forthcoming, the governors would 
have no alternative but to give notice of their mtention 
to close and to refuse to accept any new students Tlie 
annual deficit of the College is a diminishing one owmg 
to the fact that students fees ore mcreasing year by 
year and private subscriptions are also bnnging m a 
larger yearly mcome , but the College buildmgs are 
m an irreparable state of disrepair and their entire 
reconstruction is an imperative necessity An appeal 
for the necessary funds to make the College worthy of 
Its cause was made three years ago, but of the £3S0,000 
needed only £30,000 had been laised from those who 
have most to gam from the mamtenanoe of the supply 
of adequately trained veterinarians, namely, the great 
breeders of pedigree cattle, small farmers, sportsmen, 
and animal lovers generally The governors of the 
College had asked the Hmistry of Agriculture and 
Fisheries for advice and a Departmental Committee 
was appomted This Committee reported a year ago 
and recommended that the governors should purchase 
for £20,000 the freehold of the land in Camden Town 
from the Ecclesiastical Commissioners, spend £280,000 
on new buildmgs, provide £26,000 for a research 
laboratory outside London and afilhated to the 
Collage, and guarantee an mcome of £21,000 No 
reference was made in this report to the financial help 
the Government mi^t be expected to give, although 
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the offer of £100,000 made by the Government m 1918 
presumably still held good, although this offer had 
been contingent ujxm the College removing to Cmn> 
bridge 

A TUBTHKB apiieal for financial assistance was 
recently made to the Government by the governors of 
the College, whereupon a further Departmental Com* 
mittee was appomted which modified the above pro- 
posals by suggesting that the purchaser of the freehold 
was unnecessary, that £260,000 mstead of £280,000 
be spent on new buildings, towards which the Govern- 
ment would be prepared to contribute £70,000 m 
addition to pound for pound of the subscnptiona 
laised from private sources Further, the Govern- 
ment was prepared to make a final grant of £60,000 
when the sum collected by tlie governors from all 
sources had reached £200,000 This offer Lord Hare 
wood. Lord Ernie, and others charaotenaed as nob 
Buflioient to justify the governors committing them- 
selves to ke^ the College open Lord Ernie sug- 
gestod that the British Government lagged behmd 
those of other countnos m its encouragement of 
votennary education, oitmg the case of Germany, 
which provides £280,000 a year for this purpose 
After Lord Philhmoie had pomtod out that he bad 
been asked os the chairman of a veterinary sub- 
committee on tht pig , to emphasise the need for 
mure attention to be given by pig breeders to research, 
but that It was useless for him to do so unless there 
wore enough vetermary experts adequately trained to 
make use of the renults of such research. Lord Do La 
Warr, on behalf of the Government, mvited to a oon 
ference those mterested m vetennaiy education and 
the future of the Royal Vetermary College, m order 
that the governors of that mstitution might recon- 
sider the i> 08 ition Smoe then, a further powerfully 
worded appeal has been made to the Government by 
Sir Memk Burrell, thairman of the governors of the 
t ollege, m a letter to the Txmes Apparently these 
appeals have not been frmtless, for Lord Harewood. 
m his address to the eleventh International Veterinary 
Congiess, which he opened on Aug 4, expressed the 
hope that the jiosition of the Royal Vetermary College 
would soon bo remedied 

A BBLKKT Ordei in Council directs that the Lord 
President uf the ( oimcil (Lord Parmooi ), the Minister 
of Agriculture and Fisheiics (Dr Addison), the Home 
Becietaiy (Mi Cl>nes), the Secretaiy of State foi 
Scotland (Mr W Ailamwn), and the President of the 
Board of Education (Sir Charles Trevelyan) shall bo a 
f ommittoe of the Privy Council for the organisation 
and development of agiicultural research It is also 
ordered that during His Majesty s pleasure the Lord 
President of the Council shall be the ohairman, and 
the Minister of Agnoulture and fisheries vice chair- 
man of the Committee No information is vouch- 
safed regaidmg the relationships between this new 
body and the Develoinnent Commission, the Agnoul- 
tural Reseaich Council, and the Empiie Marketing 
Board, all of which aie concerned with the promotion 
of agncultural and fisheries research Presumably 
this new oommittee, the personnel of which is ex- 
clusively political, will undertake the task of oo- 
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ordmating the eSorta of tium other inaportant bodiee, 
although the further anaouaoeiiieiit mewle m the 
House of Coxnznona on Aug 1 by the Chancellor of the 
Exchequer (Hr Snowden) creates the impreemon that 
it will be oonoemed mainly with the appomtment of 
ad hoc oonmuttees for advuang the Qoverament on 
echemcs for the prosecution of research on urgent 
problems confronting the agricultural commumty It 
IS to be hoped that the Government will make a 
further announcement or issue an explanatory memo 
randum defining more precisely the functions of this 
new Committee of the Pnvy Council and why it 
differs so radically in constitution from those already 
in existence foi the prosecution of medical reseaich 
and scientific and mdustnal research 

The visit of H R H the Duke of York on July SO 
to the works of the British Alummium Company at 
Port William N B , may be said to mark m a quasi 
formal \»ay the inauguration of the very notable 
hydroelectric undertaking known as tlia Ijochaber 
Power Scheme which has been promoted by the 
company for the purjiose of siipfilying power to its 
factory for the proiluction of alumimimi T he portion 
of the undertaking which is so far rompleted has been 
in operation for the past few months but the plant 
at present installed with a capacity of SO 000 horse 
power reprcMHita only about half the energy available 
when the sources of supply are develo^ied to their full 
extent As it^stands however the installation is of a 
remarkable character being the most im[x>rtant of 
Its kmd in (<roat Britain and rankmg high among 
smnlar undertakings throughout the world The 
eoheme is designed to utilise the impounded water 
oontauied m Loch Laggan and Loch Treig, at a height 
of about 800 ft above sea level, to drive turbmee m 
the power house at Fort William a few feet above the 
same datum In order to connect the two lochs euid 
convey the water therefrom to Fort William, tunnel 
ling through the mtervenmg mountain rock is neces 
sary for an aggregate distance of 19 miles, and of this, 
a length of 15 miles, constitutmg the portion con 
neotmg Loch Treig with the Power House has been 
oompleted The Looliaber Tunnel as it is designated, 
IS one of the longest tunnels m the world, and far 
longer than any other m Great Bntam Its nearest 
rival on the Continent is the Simplon Tunnel between 
Switzerland and Italy, which is 18^ miles m length 
The Shandaken Tunnel for the water supply of Now 
York 18 slightly raoro than 18 miles long, but m cross 
seotioual area it is less than the Loohaber Tunnel, 
which IS approxunately circular and 15 ft m diameter 
The Power House at Fort William contains at present, 
five mam turbo generator units each of 10,000 horse 
power The inception of the Loohaber scheme is due 
to Mr Murray Momson, director and general manager 
of the Bntish Alunumum Company, which m 1981 
obtmned powers under the Loohal^r Water Power 
Act for Its realisation The engineers are Messrs 
Metk and Halcrow of Westminster 

A OBBBHOinr of striking ^propnatmess took place 
at Inohnadamph, m the wilds of the north western 
highlsnda of Scotland, on July 85, when a memorial 
to Dra B M Peach a;^ Jolm Home was unveiled by 
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Sir John Fiett Mi H M Cadell of Grange, who 
presided over a oompany which moluded many well 
known Soottish scientiflo workers, recalled the days 
when with Peach and Home he oommenoed the final 
survey of the much discussed stmoture of the Western 
Highlands, and gave a su mm a r y of the dispute which 
had centred upon that oomplicated region, and had 
at iMigth been settled through the labours of his 
former colleagues In dedioatmg the memorial Sir 
John tlett described its site as properly selected m 
the centre of a remarkable area to which the clis 
eovenes and mtei^retations of Peach and Horae had 
given world wide fame a temple of geology to which 
geologists from all parts of the earth made pilgrimage 
He paid a warm tnbute to the work of his fnends to 
their spirit of co operation and goodwill and to the 
single raindedness of thoir soientilic endeavouis The 
memorial a massive pillar of stone set on a height 
overlookmg Loch Assynt carries a bronze tablet with 
the inscription To Bon N Poach and John Home, 
who played the foremost part m unravelhng the 
geological Btructun, of the North est Highlands, 
1888-1897 An international tnbute Erected 1930 ’ 

UmiER the title of The Organisation of Mosquito 
Control Work Mr JohnF Marshall, Director of the 
Bntish Mosquito Control Institute Hayling Island, 
Hants has issued a useful practical pamphlet Its 
contents formed luw prasidmtial aildress m the 
Zoology Section of the bouth eastern Union of 
Scientific Societies at the Portsmouth ( ongress held m 
May last The object of this pamphlet is to describe, 
m simple language, the beet methods of suppression of 
mosqiutoes m England It is pointed out that these 
insects must be dealt with during the larval or pupal 
stages of their existence and that the most satisfactory 
method is to do away with the water m which such 
stages are passed This may be a simple matter in so 
far as water butts or small ponds are oonoemed With 
ditches, large pools, or marshes, drainage is required, 
but this procedure, for various reasons, is often quite 
impracticable , m such cases the problem is best dealt 
with by oovenng the surface of the water with oil or 
by mixing chemicals with the water so as to poison 
the larva In the cose of ornamental ponds or lakes, 
fish water bugs, and various other creatures which 
devour the eggs or larva are to be encouraged, emd 
the addition of oil or chemicals to the water is then 
undeeirable or harmful 

Mb Mabshau. gives a list of the Bntish mosqmtoes 
grouped aeooidmg to their habitats or, m other words, 
aocordmg to the nature of the environment m which 
each species lays its eggs and where, m consequence. 
Its larva are to be found The first step to be taken 
u to find out what speoiee are present, and whm thu 
has been done the anti larval campaign u simplified 
It then beoomes possible to seek out their breeding 
places and take necessary measures at the right time 
Induonnunate oihng of all and sundry ooUeotiona of 
water u wasteful and of httle use As an example it is 
mentioned that at a children s hospital where sleeping 
out of doors sms part of the treatment, mosquitoes 
rendered this procedure impossible at oertam times of 
the year All tanks and butts were regularly sprayed 
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with paM£Bn in th« hoi^ital ground*, without result. 
Afterwards speoimens of the offrading insects were 
sent to the Mosquito Institute, and the species was 
found to be Aede* ptmetor, which breeds chi^y in 
pine woods. A niunber of small pools occurred in 
the neighbouring woods, and since these have been 
abolished further annoyance from mosquitoes has been 
avoided. Methods of identifying mosquitoes either 
from the larvw or adults are briefly described. It is 
further pointed out that adequate control work needs 
the services of an inspector who, after identifying the 
species concerned, examines their breeding places and 
advises whether the ooilections of infested water shall 
be oiled, poisoned, or abolished. The pamphlet, it may 
be added, can be obtained at the British Mosquito 
Control Institute, price W. 

Il is now generally admitted that the radiation of 
the sim varies when periods of a month or more are 
considered, and the comparison of data from different 
stations is justifying Dr. C. O. Abbot’s view that there 
also exist variations from day to day. In a paper 
entitled “ The Atmosphere and the Sun ", published 
as No. 7 of vol. 82 of the Smithsonian Misoellanoons 
Collections, Mr. Clayton sets out his grounds for 
adopting two further conclusions, namely, that these 
solar vanations are periodic, and that they provoke 
definite reactions in terreetnal weather, which be- 
have in a complicated but still predictable manner. 
The first element of weather to bo affected is naturally 
temperature, but this w comphoatoil by changes of 
cloudiness, and for the most part the author deals 
with waves of preasure. As a result of a somewhat 
superficial discussion, ho concludes that tliere arc 
systematic differences between the pressure distribu- 
tion over the northern hemisphere associated with 
high solar radiation and that associated with low 
radiation, the effects changing from one latitude to 
another, from season to season, and from land to sea. 
Tlio differences found are small, however, and as no 
criteria of reahty are given, it is impossible to tell to 
what extent tliey are accidental. The disturbances 
once set up travel like onlinaiy baromotne systems, 
and smee the solar changes which cause them are 
periodic, the results are senes of supposedly regular 
waves of pressure in all parts of the world. Mr. 
Clayton thinks that when the sudden changes of 
phase and amplitudo which mar these ‘ cycles ' are 
understood their use will supplant all other methods 
of forecasting, but one fears that this day is very 
distant. Nevertheless, this is on interesting study, 
which opens out a distmctly promising line of mvesti- 
gation. 

Fubthkh light has been thrown on the ilovelopment 
of the circle iii Britain by leeeiit exeavations earned 
out by Captain and Mrs. ('unnmgton on a site known 
as "The Sanctuary”, on Ovoiton Hill, between Mail- 
borough and Devizes. Stukely leeonls that the 
double <‘m'le on Overton Hill was ilestmyeil in 1724 j 
but nothing was known of it beyond the fact that it 
had consisted of two curies of sarceiis, until Captain 
and Mrs. Cunningtun huccccileil in locating its fiosi- 
tion by ingeniously making use of a elue afforded by 
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Stukely's theoiy that Avebuiy and “ The Sanctuary ’* 
were oonneoted with serpent worship, and that Ave- 
bury was the body and Overbury the head of the 
serpent. An account of their excavations was pre- 
sented at the annual meeting of the Wiltshire Atehieo- 
logical Society, of whioh a rei>ort appeared in the 
Tunts of Aug. 1. The excavations revealed not only 
the position of the stones of the double circle, but also 
holes in wliich had stood wooden posts forming six 
rings concentric with the stone circles. This site, 
being so closely connected with Avebury, thus links up 
the latter with “ Wixslhenge ” (Dumngton Walls), 
the forerunner of Stonehenge, One burial only waa 
found. With this was associated a smcdl vessel of 
‘ beaker ’ tyjie. It is, therefore, suggested that the 
original const ruction took place in theearly Bronze Age, 
and that when later —still in the early Bronze Ago — 
Avebury was constmi-teil and the two sites connected 
by an avenue of standing stones, the wooden posts of 
“The Sanotiiaiy ’’ wore leplaced by two circles of 
standing stones. Captain and Mrs. Cunnington have 
lulderl fuithcr to their groat services to British archceo- 
logy by purchasing the site on Overton Hill, and they 
now propose to leconstruct the wooden and stone 
circles by electing concrete pillars as they have already 
done on then pievioiisly purchased site of Wowlhenge. 

In an article publisheil in the Tnnra tor July 31, 
Dr C. Davison gives a now estimate of the average 
annual loss of life by earthquakes, During the last 
centuiy eoveieil by Milne’s great catalogue of destruc- 
tive earthquakes (1800-99), there are recorded by 
him 3S4 earthquakes of the liighest degree of intensity 
and 010 of the second degree — those of the lowest 
degree <lo not contribute sensibly to the loss of life. 
From 1601 to 1000, the number of persons killed by 
the most dehtnietive eartliquakes iii Italy was 4222 
per earth({uake, and by those of the second degree 
H-3, so that, if the same rates governed all earthquakes, 
the mean atuiual loss for the whole world would be 
15,410. The stronger Jaiianeee earthquakes of the 
oighteenth and nineteenth centuries give an average 
of 3892 deaths per earthipiake or of 14,100 every year 
for the whole world. Dr. Davison thus concludes 
that, on an average, fourteen or fifteen thousand 
jiersons are killeil by earthquakes every year, a 
number that is much less than the number killed by 
motors annually m the Uruteii States, and not much 
more tlian twice the number killed m Groat Bntam. 

The three exjieditions which Dr. Jobs. Schmidt 
desonbos m the “ Introduction to the Ooeanographioal 
Reports ” (Danish Dana Expeditions, 1020-22, 
Copenhagen, 1920) were the post-War continuation 
of tho rosearohes on the development and breedmg 
of tho European eel in 1903 with the Thor and 

Margrethe. As soon as possible after the War, three 
cruises were made to the tlaigaaso Sea, two of whioli 
were undertaken in the auxiliary schooner Dana 1., 
and were confincfl mainly to the study of pelogio 
fauna. Tho tliinl and most extensive voyage was 
made with tho Royal Danish R.S. Dana, a steam 
trawler of the Lord Mersey class, adapted for marine 
research, Tlio programme on this occasion woe 
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•ugtnentod by phymoai obaervfttiona, not*bly hydro 
graphic seotiona aoroaa the North Equatorial Current 
and the Qulf Stream Some of the reeulte then 
obtamed m the Gibraltar atraite were publtehed m 
Naxuss of Jan 12, 1922 A wasonal peno<hoity m 
the biologioal phenomena of the Sargaeao and Cuib 
bean Seas was demonatrated, and a number of very 
young larvB of the European eel (and poaaibly the 
ova also) were taken m the Sargasso Sea at between 
200 and 600 m depth, thus completing the senea of 
developraoital stages Dr Schtnidt and hia eol 
leagues have now returned from a two years* ex 
pedition, the most ambitious ao far undertaken with 
the Dana, to the Paoifio Ocean, where the breeding 
habits of the eels common to those waters have been 
found similar, though with less extensive nugrations, 
to those of the Atlantic forms 

The announcement has ]ust been made that the 
whole human population of St Kilda is to be evacu 
ated from the island m September next, 27 to Mull, 8 
to Skye, 1 each to Glasgow and Inverness , and theie 
after St Kilda will take its place with North Roma 
and others of the Scottish isles, which, once inhabited, 
have become derelict In this connexion a shoit 
article in the Seotttah Naturahsl (p 69), by Dr James 
Ritchie, discusses some of the unique features of the 
fauna of St Kilda its indigenous wren held mouse, 
and house mouse, and its Soay sheep, the most primi 
tive of surviving races of domesticated sheep Ho 
also endeavours to show how the change m the feeding 
habits of the human population when it was brought 
ui regular contact with mainland civilisation, first 
III 1877, affected the numbers of fulmar petiole breed 
ing on the islands This was ultimately responsible 
to a great extent for the extraordmary exodus of 
fulmars whicli has resulted m the (olonising of many 
of the islands and of the mainland chffs so far south 
as h lamborough Hoad 

bSARCHuaHTS are usually associated with naval and 
military operations It is nut generally realised that 
there is a great demand for them for commercial pur 
{xises. such as canal lighting, the flood lighting of build 
mgs, and omema studios There are manufacturmg 
Arms which aie mamly if not solely engaged m mokmg 
searohhghts and projeotors of all types and sizes In 
the Bntxah EnqvMen Honu and Export Journal for 
July, a description is given of very largo searchlights 
manufactured by the London Eleotno Firm, Croydon, 
for a oontmental government The candle power of 
each searchlight was rated by the National Physical 
Laboratory as 3600 milbon This moans that if the 
horizon were sufficiently far away and meteorological 
conditions were suitable, the lights would bo visible 
for hundreds of miles These hghts ore to be used 
for frontier defence, and although they are seven 
feet m diameter can easily be controlled eleotnoally 
by an operator at any distance away By means 
of a signallmg shutter mechanism, mono signals ean 
be sent by the beam The same firm has also made 
searohhghts for use m navigatmg the Suez Canal at 
night They send out a divided beam illununatmg 
each side of the canal and leavmg a dark patch ul 
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the centre so as to avoid dazzling the eyes of tlie 
pUot of a ship ooramg m the opposite direction The 
eleotno oarbms burn for 6^ hours, thus obviating the 
necessity of tnmimng the lamp when m the canal 
'Die lamps used m cmema studios give either ' spot * 
or wide angle lightmg Searchlights are also usM m 
aerodromes for fog [lenetrstion and for wiiting on 
the clouds 

Thb ‘ Bulletm de 1 Union des Soci^tos Savantes 
Polonaises de Ldopol (Lwow) ’ for 1927-1028 records 
the successful attempt of a local bureau to bring to- 
gether the work of the local branches of Polish learned 
societies It has been edited by Prof Sigmond 
Czerny, (16 rue Tamowskiegu) of the Univeisity of 
Ldopol One hundred ]>ages compnse reports from 
some throe dozen societies Contacts are mam 
tamed with a wider world through Pans and Amenoa, 
by exchanges of penodicals and by represcntstiies to 
international congresses Tho mtcrests of tlie bureau 
include much recording of unliuppy histones, some 
care of orphans and widows cemotei les ancient 
and modem, excursions to histone monuments, tho 
ccilloction of books and archives mto museums and 
libraries, archaeology, jubilees and centenaries of 
brighter moments, folklore, regional survev, heraldry, 
classical studies, school geography local natural 
history, Slavonic philology and ethnology tho glacial 
ejioch, reorganisation of hneuices, economic disc ussiuns 
in collaboration with the ministry publications m 
Polish with abstracts ui hieiich, 1 nglwh, Latin or 
(lorman international law in relation to Choizuu and 
Dantzig e< hoes of western sc lonce, some medical and 
mathematical lesearch Ihegeneral pic ture prosentod 
by those rejrorts is that of a stmggle out of confusion 
and towaids the light The irarticular device of a local 
bureau of local branches of national societies is one 
that might bo useful elsewheie, if only as a clearing- 
house for harmonising time tables 

Ir 18 aiinoimced m tlio Journal of the Society for the 
Preeertation of the Fauna of the Empire for 1930 that 
m future the Journal will be issued moie frecjuently, 
and an appeal is made to members foi articles on 
any matter relative to the conservation of wild life 
Tlie present number, apart from recording the 
activities of the Society during the past y eai, contains 
some mterestmg extracts from faunal rpjxirts deahng 
with various parts of the Empire In Uganda the 

astonishingly small number of young gonllas m 
the troops " is attributed to tho attacks of leopards , 
in Victona it has been found that the complaints of 
fishermen regarding the senous menace of seals to 
flshenea have not been substantiated , and the suc- 
cess of the moculation of domsstio stock m Southern 
Rhodesia against trypanosomiasis is a mattwr of 
first rate importance to the wild life of the country, 
as well as to the farmer 

Tnr Arctic archipelago of Franz Josef Land, now 
withm the realm of Soviet junsdicrtion, is seldom 
visited except by Norwegian walrus and bear hunters, 
although the scimtihc knowledge of the group is due 
chiefly to Bntisli, Austrian. Italian, and American 
. expeditions It is useful to have a summary of what 
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u known This has been ptepared by Dr Q Horn 
and appears as No 29 of Sknfitr om Svdtbatd og 
Jahavet (Oslo, 1029) The paper meludea a fairly com 
plete bibliography and a sketch map showmg the 
routes of the chief expeditions Dr Horn antedates 
the discovery which la generally attributed to J 
Payer m 1873 to two Norwegian sealers in 186S He 
cannot, however, adduce any written evidence of the 
discovery of North East Spitsbergen m that year or 
proof that the land called by this name was hranz 
Joaef Lund, although the identity m not impossible 

The Medical Research ( oiincil has apixuiited Major 
A G C hurch M P , C ol 1 T Fremantle M P , and 
bir John H Parsons to be membeis of its Industrial 
Health Research Hoard 

Sir Chari ks Martim, who will shortly retire from 
the directorship of the Lister Institute, has accepted a 
pressing invitation from the Commonwealth Council 
for Scientific and Industiial Research to take charge 
of Its Division of Animal Nutrition for at least two 
years Ihus Division was established m 1927 under 
the late Prot T Brailsford Robertson, nnil has been 
eoneomeil mainly with problems of wool production 
The central laboratory is in the grounils of the Uni 
vemty of Adelaide, while there ate eight held stations 
scattered over the more important pastoial areas 
Sir CharloH Martin will probably leave England 
towards the end of December and will break his 
journey at South Africa m onler to visit the vetennary 
research station at Onderstopooit 

The thirty sixth annual report of the governing 
body of the Lister Institute of Preventive Medicine 
has recently been issued It contams a brief but 
useful and interesting survey of the roseuiches which 
are, or have he«i, in progress durmg the year m the 
vaiious departments of the Institute Sir Chatles 
Martm, the Director, and Prof Arthur Harden will be 
retirmg under the ago liimt towards the end of this 
year, and the governing body has apiiointed Prof J 
C a Ledingham and Dr R Robison to fill the 
vacancies thus created, the appomtments to date from 
Jan 1 next 

The fact that cancer occurs with some frequency m 
human beings, for example, mule spinner operatives, 
as a result of contact with lubricating mmeral oils, has 
caused some alarm among those taking mineral oils 
for medicinal purposes We learn from a recent 
Science Neva Bulletin (Science Service, Washington, 
DC ) that Dr hranois Wood of the Institute for 
Cancel Research, Columbia University, has tested 
several makes of medical mineral oil for the presence 
of oaremogeme properties upon nuoe, of a stram 
known to bo liable to the development of oanoer, 
by pamtmg the skm and by mtemal administration 
Tlie results were negative, so tbat mmeral oils of 
the type iib< d for medical treatment may be regarded 
as being free fmm any risk of producing cancer 

Catalogue No 13 of second band books (543 in 
nnmbfr). on mammals, birds, insects, shells, etc , 
geology, fossil plants, botany, and horticulture, has 
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just bem issued by Mr J H Knowles, 92 Solon 
Road,SW2 

The Cambridge Umversity Preea onnounoee the 
publication m September of vol 3, m 2 parts, of Prof 
Karl Peanon’s “ Life, Letters and Labours of Francis 
Qidton ” , HIa will deal witii “ Correlation, Personal 
IdontiSoation and Eugemes ”, and HIb with 
* Charactensation, especially by Letters ” 

The latest catalogue (No 528) of Messrs Francis 
Edwards, Ltd , 83 High Street, Marylebone, W 1, deals 
with books, pamphlets, engravmgs, maps, and ongmid 
drawings relatmg to I^atin America, the British oolomes 
of the Falkland Isluids, Honduias, and Qiuana offered 
for sale by the firm The catalogue, which is an 
interestmg one, contains upwards of a thousand items 

Under the title of Principles and Practice of 
(leophysical Proepooting ”, and edited by Mr A 
Broughton Edge and Prof T H Laby, the Report of 
the Imperial neophjmical Experimental Survey will 
be published by the Cambridge Umversity Press in 
December The work is m two parts, one deahng 
with the actual fleld results obtamed m Australia, and 
the other giving a more theoretical discussion of the 
subject, which, is is hoped, will be of servioa to 
students of practical geophysics m English speaking 
countnos 

Apptk ATiONb are invited for the followmg appomt 
ments, on or before the dates mentioned — An 
assistant at the Road Experimental Station of the 
Mmistry of Transport Roads Dejiartment at Har 
mondsworth, near Colnbrook, Middlesex- The Estab 
lishment Officer, Mmistry of Transport Whitehall 
Uardens, S W 1 (Aug 1 1 ) An engmeor in the 
Midland Division of the Mmistry of Transport Roads 
Department — The Establishment Officer Ministry of 
Transport, Whitehall Gardena, 8 W 1 (Aug 11) An 
assistant lecturer m agricultural biology (bacteriology, 
botany and Eoology), at the East Anglian Institute 
of Agriculture. Chelmsford — ^The Clerk of the County 
Council, Shire Hall, Chelmsford (Aug 12) A lecturer 
in engmeonng at the Plymouth and Devonport 
Techmcal College — ^The Secretary for Education, 
Rowe Street, Plymouth (Aug 16) Four technical 
assistants (either sex) at the Manoheeter Royal 
Inhrmaiy, for clmical laboratory work — ^The Chair- 
man of the Medical Board, Royal Inflrmary, Man- 
chester (Aug 10) A horticultural instructor for 
Norfolk County Council — ^The Horticultural Super- 
intendent, SO Cattle Market Street, Norwich (Aug 21). 
A professor of physios, and head of the department 
m the Muslim Umvemty, Aligarh, U P , India — 
Vice Chancellor S R Masood, Box 24, o/o Natubb 
O ffice (Aug, 28) A general seoretoiy of the 
Eugemes Society — ^The Honorary Secretary, Bugemos 
Society, 20 Orosvenor Gardens, S W 1 (Sept 15) A 
Norwegian professor of marine engineenng m the 
Techmcal Umversity of Norway — Kirke og Under- 
vumingsdepartementet, Oslo, Norway (Oct 1) A 
medico physicist to organise and take charge of the 
Sheffield National Radium Centre — ^The Secretary, 
Royal Inhnmuy, Sheffield 
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CompoMtion of Ancient GlaMware Mout {toople 
are familiar with PImy h story of the ciiscoviry of 
((lass, but modem resoaiches ha\e shown tliat it must 
be regarded as apocryphal, for fdass making has been 
found to antedate the PhcBnic'ians by many lentiiiies 
(tlass beads, for example are plentiful in the exrava 
tions ot a cemetery of the I bird Dynasty of I r 
(24^0 B r ) In a discussion of ancient gfasswatc 
<» W Morey shows that the oldest analysed glosses 
including s^iecimens from the tombs at Ihebcrs datuig 
from loot) B c have much the same composition as 
the common glass of to day {Art and Archtrologi/ 
Dec 192<)) All have silica lime and soda as then 
tsHontial ingredients and the coin{ioaitinn lango is 
Toinarkably narrow Only three tyjss of mixtures 
ai© known which possess the glass making proi>erty 
of jiasHing through their fieizuig }K>iiits without 
transfoimation to ciystalhne solids those are char 
actonsod by the presence of phosphates iKirates or 
sihcetcH Moreovci only tho latter can lesist such css 
fully the attack of atniosplu ric age non s 1 he reason 
for the lestiictcd < om|Kisition range is that, cf nil 
jKismblo mixtures only those ncai tlio composition 

reprtsented by Xa,0 3CaO hSiO, can gi\c a glass 
with the desued piojKifips With vaiiatioii iii silica 
cither wa\ tho melting tem(x.ratuie rises and the 
resulting gloss is upar|ue Too much lime also 
gi\cs opaepK material too little makes a roadiK 
weathered glass With tc o much scsla the icsulting 
glass IS not durable In iirimitivc glass making a low 
melting tc in|>eraturo was on important feature and iii 
conscrpienc e the older glasses cany inoie alkali than 
would to day be considciecl gocsl piactice 

Ttantformahye Protectire Coloration < oinplaint 
has often lieen made of t he ossumpt ions on which ciascs 
of protective coloration aio iouncled and this com 
plaint would apis at to he based on gocsl grounds m 
the case ot the so called traiisfoiinative protcotiec 
colorat ion dose ribecl by Kai ny by wluc h he moans the 
ca]iarity of an insect or other animal to traimforiii its 
jiuenileprotc ctive coloration to a fuithoi and cliffoioiit 
protective coloration in adult life A seaiching criti 
cisni IS made hy r He ikei tinge r (i7t»f Aintralbl v I 
fiO p 193, 1030) of tho work ot Kainy on tiansfonna 
tivo protective coloration in tho nomtan sjsxus of 
AnthalM, one of the Loiigicoiii hoc ties Kamy he 
says founds his woik on tho iinciitical and hy|M> 
thoticnl work of Shclford cuiatnr of the Sarawak 
Museum on tho mimetic msec ts ot Homeo Tlio latter 
icgards the case of the Asthates os typical protective 
coloiation, the models belonging to tho sub family 
Oaloiiicmae Sholford writes with no {losiine know 
ledge as to whether Asthates is tasteful or ropiil 
sive to its enemies, ignonng the modem biolo(pcal 
lequirements eesential to a discussion of tho ciuoation 
namely, a really exact knowledge of the perceptions 
tastes, and food of the onemion against which tho 
animals are sup}x>aed to be pi otoctM On tho other 
hand, Hoikortuimr now coiitnbutc» practical or 
positive data relatuig to tho food of local birds, 
whence it appears that both mcxlels and mimics are 
devoured with equal impartiality Kamy a new case 
of ‘ transformative coloration has therefore no 
scientihe ground, and tho author pleads for a more 
cntioal treatment of the whole ecnilngioal problem 
of so called mimicry 

Arctic Birds of Historic Interest — ^Tn the last two 
numbers of the fseottish Naturalttt, Admiral J H 
btenhouse cxintmues his accounts of the birds of 
histone mterest m the Royal Scottish Museum In 
the second paper of the senes he duousses the birds 
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of Parry s voyages fiointhosccond voyage (1821 23) 
thirty hve specimens ropresentmg nmetten Hi)ecic*s, 
survive from the third voyage (1824 2o) ten and 
from tho fourth voyage (1827) twelve liie thinl 
paper deals with the buds of Ifranklin s Oveiland Fx 
peditions of which the second is best icpu stilted by 
fifty eight binls snnu being type sihc miens di seiibcd 
by bwainstoii and Sii John Ru nanlsoii and the ictroo 
Jrankhntt of Douglas 

Chromosome Cycle in the Actinomyxidis In tho 
epithelium of the intestine of 1 ubife r luhtft i Nav die 
(Quart Jour Virro Sci May 1930) discovered 
a now species and genus ot an A< tiiiomyxidian which 
he han named Quyituifui gphtrulona It is chaiactcr 
ised titter oltci hy the possession of a spin roidal 
spoio with throe suture lines lit)® apait three 
polar capsules and tliiee digitifoim apiandagcs 
I ho female germ Ime shows a marked meuitic ineitia 
os compiuod with the male Hach shows thiec sue 
cossive divisions in tho fonnation of the gamete tho 
first IS homotypii with four diploid c hromosomes , 
the second m lioteiotypu icdiicuig the four to two 
diploid cliiomoHomes , and tho thiid again hoinoty pic 
hertiliaation is accompanied by a restoriitiori of tho 
diploid number 1ho formation of the s{>ciie nuclei 
IS somewhat like that in Tnai tuwmyj. 0 H leqeti but 
residual iiui loi aio not fmnn d It is rlaiiiud that tho 
results obtained aio liomi logous with those ti uiid by 
the authoi in tho Myxospondia Sex diffcientiation 
IS more procociuus m the Xctinomyxnlia and leails to 
the immediate formation of male and teninlo germ 
lines It has been shown in the Mvxos]>oiidia that 
incieasuig pierocity m sex diffeiintiation giadtially 
leads to a inoecinns condition although this does not 
aecm to have oci uted in tho AclmonivMdia 

History of the Rhdne Delta Iii the Qumt Jour 
Orol Soc vol 86 pp (>4 '»3 1910 Mr B D Ohlham 
presents the results ot his nseaichcsi into the histone 
changes ot level in the delta of the Rhone At tho 
opening of tin Pliistocenc pericNl tin wliolt aiea 
was covcied by a deposit ot giavcl and vmII luiinded 
boiiklers A poiiiMl of siihsidcini then set in and an 
alluvial delta was built up the lowci |>ait being 
nrcnncoous and the iq |k.i of finci sand and silt -V 
}H*riod of uplift followed and the lanil ros* not hsa 
than 14 metres above the livcl to which it had ) ii 
vionaly sunk Jlie settlements and stiintiiies of the 
Romans were i recti d on the woatheicxl suifaie ot 
oiosion then developied but before the Rf man < ccujwi 
tion a poricwl of mtciinittent siibsidotne ha I nhoa ly 
begun One ot the episcsles ot niovoinent piobahly 
occurred between the voais H)t)0 anil 15l«) n c Tho 
next change took place m the oigtith and ninth 
centuries a n and involved a ilownwanl ihsjilac cment 
of % metros I astlv there was a ficsh inuvcnient of 
subsidcaue of about a metre which was ]>ractnal1y 
completed diuing the latte i half ot the cightooiith 
century Thua at the present time the total amoiuit 
of subsidence haa ntwhed some 10 me ties ho that 
tho land still stands about 4 meties above the lowest 
level reached before the peiiod of 14 mctios uplift 
set m (see also Natuek, Apiil 19 p 601) 

River Flow Records — Iwo Reports on River Flow 
in tho nveiM Gany and Afoniston, in tho Ness Basin, 
Inverness shire which have been received from tho 
ofbees of River How Records (Parliament Mansions, 
ViotoiiA Street, 8 W I), contmue for a further period 
of three montlis (that u. from October to December 
4029) the observations which were imtiatcxl as a 
private enterprise by Capt W N. MoClean ui the 
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earlier part of the year. The first instalment of data 
for the i>etio(l July to Sejitember 1929 was the mibjeot 
of notice in Natctrk of Mar. 1 last ; and while this 
second senes is imqneetionably helpful in extending 
the record of exact measurement, and will on that 
account be cordially welcomed hy all who are interested 
in nver development work, it suffers from the dis- 
abihty of its predecessor in that obviously the 
observations have not vet been carried sufficiently 
far to render them useful to a higher degree than that 
of assisting to arrive at aimroximationa of flow of a 
very general character. Tune and oontmuity will, 
of course, remedy this deficiency. The fresli records 
during the throe closing months of 1929 are confined 
to ramfall gauge and water level readings, with 
calculated d^uctions therefrom, and no further actiial 
measurements of river flow wore maile, the hope being 
expresseil in the reports that these may be resumed 
during the year 1030. The two pamphlets will be 
valuable for filing and reference. They are further 
of serviceable mtorest in indicating how records of 
river flow may be computed and compiled m on 
organiscxl manner under soiiio general auporvisinn by 
a staff of local hel(>crH, aided by occasional expert 
survey work. 

Changes of Rock Temperature, in the Proceedings 
of the Koval Society of Kdiiihurgli, vol ftO, pp 
153-166. K.‘ W. Wrigloy wiites • On ('lianges of Rock 
Temneraturob and Iiicgularitics of the Kaith’s Rota- 
tion*' The work w baned on the long and unique 
senes of rock tcmiicrntim's at depths of about 0, 12, 
and 26 feet made at Calton Hill, Tikhnburgh, 1 83K-1876, 
1886-I92U. llioso were used by Forbes and Kelvin 
for the diHcu>.sion of the downward conduction of heat 
frtim the euith’s surfiu-e , they aro here usod in a 
search for any indication of variability in the supply 
of heat to the earth’s ciust from lielow Tt is con- 
cluded that, when freed from the influence of surface 
changes, the thermometers show real and ihstuict 
fliictiiatioiis, accordant with one another, and attn- 
biitablo to dceii-seateil causes j coofirmation of this 
view IS obtaiuod from (Srei'iiwioh measures of the 
temjieratureat 26 Oft.depth.forthejieiiod 1808 1910. 
The course of these tcmiKuntiiro changos is then coin- 
jiareil with the ‘minor’ lluctuations of the moon’s 
motion, acconlmg to K W Brown , the coirelalion 
is thought to be “ tisi close to ho the result of mere 
comculence", and it is sought to relate Inith pheno- 
mena to crustal niovenients. 

Infra-Red Radiation. — A good survey of the pro- 
perties anti applications of near infra-red radiation, 
based on tw-o lectures by H. D Babcock, of the Mt. 
Wilson Obscivatory, is given in a Neii<s Service 
Bulletin recently issueil by the Campgie Institution of 
Washington. It appeals that the recent developments 
in tho technique of infra-reii photography, which have 
already been of the greatest value m sjioctrosoopy, 
have come lai>foly from the needs of the motion- 
picture mdustry , a daylight photograph taken by 
infra-red light appears not unlike a night scene, as is 
shown veiy well by two mountain photographs in 
the Bulletin. The present limit of sensitivity is put 
at 1 1 600 A. A I emarkable infra-red photograph taken 
from an aeroplane at an altitude of 17,000 ft,, which 
is also reproaucoil, shows distinctly the peak of Mt. 
Rainier (14,400 ft ) at a distance of 227 miles. 

Spectroscopy of Soft X-rays. — A spectrograph for 
the analysis of soft X-rays is described hy Prof, M. 
Siegbahii and T. Magnusson m the ZeUschnft fur 
Physik for June 18 It employs a plane grating, 
ruled with about the same spacing as for optiou 
work, but used at almost grazing inoidenoe. The 
grating itself, which w ruled only for a wulth of 
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from one to three millimetres, replaces one slit m 
the collimating system for the inoident beam. The 
spectra are recorded photographically on ordinary 
plates. The preparation of the grating is carried out 
with a new machine, in which the ruling pomt is 
brought down so gently at the beginnmg of each line 
that the usual pitting of the blank at this point is 
completely eliminated, and speoial care is also taken 
to avoid irreiplarities elsewhere on tho prepared 
surface The instrument is designed for use in the 
difficult K^on between about 10 A. and 100 A., where 
neither crystal spectrometers nor the new concave 
imting vacuum spectrograph — also elaborated at 
Uppsala — can be applied satisfactorily, so that mstru- 
ments of good resolvuig power are now available 
for tho whole of the far ultra-violet and soft X-ray 
sections of tho spectrum. 

Tests of Creep Stress.— The June issue of tho Trans- 
actions of the Institute of Marine Engineers contains a 
reprint of the paper read to the Institute by Mr. 
S. L Archbutt, of the National Physical Laboratory, 
on recent metallurgical research m relation to marine 
mgineering. The reprint is aecompsmied by a report 
of the discussion which followed. Restricting his 
review to work done durmg the last ten years, Mr. 
Arohbutt dealt m turn with materials for use at high 
tcmiteraturea ; light alloys, corrosion; nitrogen case- 
hardening, and a new cutting tool material. In tho 
design of turbines, boilers, and mtomal combustion en- 
gmes there is an ovor-mcreasing demand for materials 
which wiU not deteriorate at high temperatures, and 
one of the most imiiortant requirements in this con- 
nexion IS ability to withstand prolonged loading ; as 
foi exainplo in the walls of a steam superheater tube 
or drum. Extraordinary interest had been aroused 
by the phenomenon of creep which can occur when 
uiatorial is stressed for a long time at high temperature, 
the study of which led to the introduction of tho 
term limiting creep stress, which is the upper limit of 
stress which a material lidll withstand without ulti- 
mate failure. To investigate creep under load, test 
pieces are hung vertically between shackles and sur- 
rounded by on eleetncolly heated furnace. The iin- 
jmrtance of this study of creep is shown by the fact 
that, startmg m 1921 with four creep furnaces, tho 
number at the National Physical Laboratory haa now 
been increased to twenty-five or more to cope with 
demands for tests. The report of Mr Arohbutt’s 
paper is accompanied by many illustrations, among 
which 18 a view of the creep stress laboratory at 
Toddington. 

Damage by Lightning to Telephone Cables. — In the 
March number of the Europatseher Femsprechdienst, 
a journal for European mtemational oommumoatioii, 
published m Berlin, there is an mteresting aoooimt 
by R. Wicar of damage done by lightning to a tele- 
phone cable connected with the Budapest-Vienna 
line. The lightning struck a large and flourishing 
acacia tree and severed the trunk completely m a 
transverse direction. The photograph givm shows 
that the upper portion was partwly buried in the 
groimd and was left standing vertically beside the 
stump of the tree, giving the impression that two 
trees had been mvolved. From the trunk the light- 
ning made its way at a depth of about a yard under 
tho surface to the long-distance telephone cable. The 
path of the lightning was plainly marked by a channel 
about two square centimetres in cross section and six 
yards long. Notwithstaiulmg the heavy rain, the 
earth round the tree was almost as dry as dust. The 
cable was bent and flattmied for a len^h of about two 
foot where the lightning entered it. About two yards 
farther on, the cable sheath had betm opened up and 
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partially deflagrated During the reiwir work it wae 
noticed that the lightning liad travelled along the 
load aheath for aevoal nmles It la mstnictive to 
learn that the inaulation of the tele|>hono conductors 
nearest to the sheath was damaged and even at a 
iliatanoe of mure than a mile from the point of entry 
many broken wires were located Photographs are 
shown of the damage done to the cable Within 
forty eight liours of the occunenoe the table was 
aMin worlung satiafactonly In 1929 southern 
Kurope hail umisiially violent thunderstoims 

Efficiency of Telephone Transmitters The effl 
cieni^ of a telephone transmitter vanes largely with 
the distance of the mouth fiom it and also with the 
angle at which the air waves impinge on the dia 
phramn It is not generally realised however that 
the loss in output for mcreamng distance between 
mouth and moiithpiooe is greater than that due to 
the reduction in the air pressure This is due to the 
fact that the sensitivity of the larbon granules 
diminishes rapidly as the amplitude of the vibrations 
ditnmishi s In Mrctncal ( ommutiuation for April 
L C Pooock gives an interesting account of pi ogress 
in subscribers transmission ajiparatiis He points out 
that transnutters used m handsets are like other 
traiiHRutleis spoken into from various distances but 
are unlike fixed transmitters as this variation is im 
avoidable Tlie poison using tho telephone places 
the leeoiver cn his oar and the transmitter is then 
automatically lointod at some distance from the 
mouth which defends on the shape and size of the 
user s head If the handset is made rather small 
people with uither largo heads are not able to get the 
mouthpiico oj fiosite their mouths at all anil so 
generally flaco it nght imdimeath then chin where 
It gives very bail transmission On tho othir hand 
if tho handset is made laigcr the tiansmission will bo 
poor excel t foi tho small numix r of outsize typo of 
Hsois who owing to the increased kngth can oring 
the transmitter opp wits the mouth To get ovi r this 
rlifliculty the Tinll Tilephoue I aboratoms maile 
measurements on tho heads of more than four 
thousand people Tho result enabled them to con 
stiuct a handset which the gieat majority of people 
will bo able to use with tho transmitter m tho proper 
position with ngard to the mouth A description is 
given ui detail of tlie niw moilem heailset for auto 
matie toleiihonv devolmied bj the Iiiteniational Tele 
phone and Tolograph Coiimratioii Tho articulation 
gam with this instrument uvir the oidinary fixed set 
IS alxiut fifteen jier cent 

Measurement of Interfacial Tension llie previous 
measurements of surfaie tension by determining tho 
pull necessary to detach a ring fiom the surface of a 
Tiqmd hayo given results 30 per cent too high or too 
low m many lases and m a paper in tho May number 
of the Journal of thf Ameruan Chemical Sonety 
Harkins and Jordan show that this was due to the 
use of an inaccurate eg^tion The correct theory is 
given m a parwr tw Freud and breud m the same 
journal m which Laplace s differential equation is 
used to calculate tho shapes of tho surfaces upheld by 
rings It IS shown that the nng process could give 
results of the degree of accuracy of atxiut 0 25 per cent, 
and IS now an absolute method since the surface 
tension can be determmed by it without reference to 
any other method 

Dutillation Products of Peat — ^Tlie oommeroial ox 
ploitation of peat apart from its use as a crude fuel, 
remains as one of the challenging pioblems of applied 
ohsanistry of special mterest to Ireland J T Donnelly 
and J BMlly have exammetl the carbonisation of peat , 
at low temperatures (550°) (Proc Roy Dutixn hoc , 
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bebruary, 365 1030) By carrymg out the distillation 

in an atmosphere of coal gas unusually high yields of 
tar (16 6 per cent) and ammonia (17 4 lb per ton) 
wore obtamed fhe peat itself contained 10 per cent 
of soluble wax and bitumen Unfortunately tars of 
all kinds are at a discount just now, and as these tars 
have the low temperature character their value at 
present is prublomatical In the April number of the 
same publication C O Sullivan ami J Keilly have 
recorded investigations showing that the ^olds of tar 
are increased by distilling sejiaiately the wax ex 
tractable tram the peat 

Low Temperature Carbonisation Tests In accord 
ance with the scheme m vogm whereby the Depart 
ment of Sciantiflo and Industrial Rcwearch makes 
official tests of plants for tho low temperature car 
Ixmisation of coal the staff of tho buel Researcli 
Boanl has earned out a 6 days fiial of tho Babi ock 
plant installed at tho Dunston station of the New 
castle Electno bupply Cxi Tins plant is unusual in 
that It 18 specially designed for the pre carhonisation 
of boiler fuel ami worte in cumunotion with a power 
station steam raising unit Tho letoit tested was 
worked at its rated cajiiwity 30 t ns pei day of 
Northumberland coal slack hung treated The coal 
IS first pre dried by products of i ombuation and then 
carl oniscd hv internal heat by a mixUue of steam 
with flue gases containing some oxygen Ihe coke 
produc ed ( 14 6 cwt per ton c { c al) is Itsl straight on to 
the chain grate of thi lioiler st iker while tho gas of 
leiy low caloiific value is also consumed under the 
Ixilei Of liquid products the yields weic 16 4 gal 
of tar and 2 1 gal of spirit these being tho only 
by pnxiucts Some of the i oko was largo enough for 
use on the domestic grate for winch it was veiy 
suitable The test showed that tho plant was tcx'hni 
cally successful and woul 1 ohmuiatc tho production 
of unuke in power station pun tico It should be rc 
mombeiecl that the low value of the main product, 
coko which must lie produced in competition with 
cheap boilei slai ks makes tho economic problem very 
difficult 

Ekatantalum 1 ho May niiinlier of the J mmol of 
tie Itntnran Lhemiml Socteti/ contains a paper by 
A \ ( rosse on element 91 oi ekatantalum Ihe 
existence of such a metal between thonmn and 
urwiiim was predicted by MendoliSoff m 1 87 1 and at 
present three isotopes of it are known all radioactue 
namely brovium protoac tinium anil uranium Z Of 
these protoactimum is most important ft was dis 
covered by Scaldy and mdependontly by Hahn and 
Meitner in 1917 and is as its name mdioatcs tho 
parent of the actinium senes It occurs in Nature in 
considerable quantities uranium ore containing about 
0 8 gm per gm of radium I p to tho piesent all 
attempts to concentrate and isolate protoactimum 
have been unsuccessful and this has bem due accord 
ing to ( roHse to a mistaken assumption that there 
would be a similanty in properties between tho new 
element and tantalum He amvod at the conclusion 
that It would be more basic than tantalum, and more 
analogous to thonum and uranium This prediction 
has been verified and Crosse has sucoeocled in ex 
tracting about 40 mgm of the element The expert 
m«its on its chemical properties were earned out by 
ordinary chemical roetnocis using 10 mgm or more 
of matenal The oxides of ekatontedum and tantalum 
have only one reaction m common tho aolubihty m 
hydrofluoric acid Attempts by previous expeii 
inenters to concMitrate protoactimum in tantmum 
are now known to have had the effect of removing 
from the tantalum preparations tlie last traces of 
protoaotuuum which they may have adsorbed 
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Deep Sea Investigations by Submarine Observation Chamber 


pvN luiio 11. 1030, 111 lat 32° 16 N long 64° 30 W , 
m the Atlantic Ocean off Boimucla Dr 'Uilliam 
Beebe acoompaniod by Mr Otia Barton descendod to 
a depth of 1426 feet below the aurfneo of the sea c 

This announcement mark's a now eia in the explora 
tion of tho Boa All jireviouH diving reconU shrink 
into inHignlfu ance iuni|>ared with this df pth it 
was with no wish for reconl making achievements that 
the descent was undertaktn but a real exploiei s 
desire to see the ammaln beneath tlio waters as thej 
live and not at second hand fiom the coIlLitions of 
deep sea nets 

The construction of the chamber was finanred by 
Ml Baitou, and ho and ])i Beelie woi king from the 
^ew ^ork /oologiral Society h Occanogtaphic bx 
|>edition s headc[iinrterh at Nonsiit h Island have now 
made several descents of which throe witc to a depth 
of 800 feet and one to 1426 feet The chamber is a 
Bteel sphere IV 3 in in outside diameter and IJ m 
thick Obset vations cculd he made thiough a 6 m 
chameter ]>nrt fitted with a cpiartz window Outside 
tho window was hung a bag of decaved fish and some 
baited hooks and a stiong electric searchlight could 
bo used to illumuio tho siinoimdmg watei lolo 
phonic communication was maintained with the ship 
above and a supply of oxygen cnnicd 

One of the moat striking phenomena was tho blue 
brilliance ot the watiiy light to tho naked eye long 
altfi cveiv (laiticle ot colour had btc-n diuiucd fiom 
tho spcctnim Ihe visual degeneration of tho 
apecti um was obsnrx ed me onne xion with an intensity 
motic In Dr Btebes own woicls Tlio icd had 
gone completely a tew text down oiaiigc had 


been absorbed at sixtv feet below the surface and 
yellow at less than 400 At our depth (800 feet) 
lavender too was non existent, together with tlio two 
oppoHite ends of the spectiuro infia tcsl and ultra 
violet, while green still persisted but greatly diluted 
All that remained to out straining eyes w ore violet and 
blue but blue sue h as no living man had ever seen ’ 
It pioved quite iwssible to obseive pelagic animals 
diifting and swimming past tho window, such us 
medusa shrini|H and tish and about a dozen true 
bathypolagic tish were identified A very interest mg 
result of the se observations w as tho piesence of certain 

r MMi ol hsh and in\ eitebiates in water layers well 
VO the depth at which their ooriuience is hrst 
indicated by net catches in the daytime 

hour descents have also been made in water up to 
350 feet 111 depth along the shelving bottom of the 
Beimudian insular shelf as the vessel diiftcd seawards 
Such exploration rev oalcd a new fish taima at these 
offshote depths, tho rcsognisable shoio tisli also being 
of groat size 

Tim olisei vations will Im (ciiituiuixl anothei yeai, 
and It IS to be Iwuxsl that this now wcsiiou of marine 
reseaich has come to stay and that siiuilai submaiine 
obseivation chamlH is may be built m time loi a study 
of the floor of shallow ei seas and the habits of focal 
tishc~i Aheady shallow wafer diving has proved its 
scieulific value \\e shall await Di Bex be s and Mi 
Uaitnii s full iii>oits with gient interest 
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The Leakey-Harper Drawing Machine 


IN mam bianehes cf science and inoie Ch|x«iaUy 
•I- in 7ool igy pal i 1 iiluingv antliiui>c logy and 
anatoniv it is often ncccssaiy to luskc illustialions 
of iiiegiilar and mtiuute objects which must be tuic 
to scale and acciuatc m detail It has been found 
that photogiapby does not fiiird the le |uiiemcnts 
Hud the ilhistiations Imvi in the |Mist Imiii made by 
areiiratc freehand diawings 'viiili diawings n |Utic 
a laige iiiimbii of measuii.nients to bo made and it 
a high degree ot oeeuiacy is mpnie I the woik en 
tailexl is vciy coiisidiiable If the spec mien lieing 
drawn is of a fiogilc imtiiic consideiable risks aie 
imolvesl because ot tlie amount of liandimg eiitaile I 

The diawing machine illustiated in big Ihaslmn 
escpcciallv designed bv the Cainbiicigc Instiiinunt Co 
Ltel 4fi (imsvenoi Place T oiiclon SMI ti enable 
true to sire diawings to l>e niacle r|iiiekl\ ■snd con 
veniently, with the mmimiiin aiiicnint of handling 
It fuithei makes it jMissihlc fcii diawings to be made 
of any of the six different views which icpiewnt wx 
piojectiona on to the sides of a cube suiioundmg the 
object without nn ving the sjics imeri after it has been 
once put into posit leii 

This fact IS ot s|it<iHl imjioitanci in that bieuich 
of work for which the uistiument was oiigmally 
suggested by L S fenkev namely making diawings 
of human skulls, win le it is often iietessaiv to make 
drawings of the piofilt full face base etc , with the 
skull orientated on the biankfurt plane Tlie in 
•trument is veiy easy to use and enmbmes berth 
greater aoeur^ and gieater sjxed in the diawing of 
any objemt The outline, diawing of a skull that is 
illustiated m Fig 2 me hiding the teeth hutiiies and 
onflees took forty five inimitcH A similar drawing 
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done by the oidinaiv ineasineme nt aiiel tieehand 
method would have taken ap))ioxiinately twelve 
hoiiis whilst the elcgice of aecuiacy obtained ein a 
eoiiijilete set ot fieeliaud diawmgs eoiilel not eepial 
that obtaiucsl by the eliuwing niailinic 

Ihe pimeiple of oisiation rt the be akey Harjiei 
machine (big 1 ) is as leillows ‘V telesec>|)P A, htted 
with eiemlmes and with a iioiizontal line of sight is 
fixed iipidly to a esiinagc that is cajinble of hunzontal 
and vcitical inovciiient in a plane noiinal to its axis 
but so that the line of sight icmaiiis aeciuately 
paiallcl to Its oiiginal direction Ihe horizontal 
anel veitical movements if the teleseoiie aie obtained 
hv rotating two liand wheels one on t lie left hniicl, B, 
effecting the hoiizontal adjustment ami one on tho 
light ( the veitical adjustment Kigidlv attached 
to tho hand wheels aiicI at right angle s to one anothc r, 
uic two long scicws one on the left hand canying 
the telescojjo caiiiage so that anv lotation of the 
wheel moves the teleseojH* in a horizontal ciiiection 
Rotation of the wheel on the light moves the telescope 
veitiially Attached to the base of the telescope 
carnage is a pencil 1) that insciibes in one jilane on a 
sheet of i>ajK.i the horizontal and veitical movements 
of the telescope 

Attachexl to the pencil is a eircnilar sott iron plate 
that IS support* il abov e a solenoid by a helir al spring , 
the iKneil itaelf m fed through the solenoid so that 
tho point IS supported immediately above tho paper , 
when a ounent is passed through the solenoid the 
soft iron plate is magnetic ally attracted and the i>encil 
pulled down until it is in contact with the papei 
When the eircuit is broken the pencil is automatically 
rauced fiom the uamr 
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The object to be drawn » mounted on a square 
glas4 plate on which have been inscribed croaslinob 
luteiset tins m the centre at angles of 90" to one 
another thiH plate la then placed upon a glaaa ahelf, 

E, Bunilarly rule<l, that la fttted in an open frame in 
a position opposite to the line of sight of the telem ope 
To obtam an alternative view of the objc>ct to the 
lino of sight it IS only necessaiy to lotate the subsidiary 
glass plate thiough an angle of 00°, as indicated by 
the riUod lines, and by rotating the plate in this way 
through a succession of right angles thi four different 
views necessart foi a (uinplete set of drawings mav 
be obtained Tlie jilan views of the top and bottom 
of the object are obtained by two large plane miriois, 

F, hxed to the f 1 ame at an angle of 45° to the hoi irontal, 
one above and the other below the specimen to bo 
diawn TTiese miriois ii fleet the desiiod images and 
it is only necessary to laise oi lowei the frame < arrving 



ne 1 


he object until the roflected image is in the line of 
eight of the telescope Ihe fi woik cat lying the 
specimt n is ojien, but a auitablv coloiiren cut tarn may 
always be hung behind the object to give contrast 
when drawing edges of white or black objects 

To make a drawing of a skull the specimen is set 
up on the glass plate on the Frankfurt or any other 
desired plane the skull may be supported by a block 
and held in position by small jiioces of plasticine 
Fragile fra^entary spec linens may bo supported by 
a moulded block of plasticine, but it will be recognised 
that this will prevent a detailed drawing of the base 
view being made without resetting the specimen 
The observer sets the telescope so that the mter 
section of the crosslines in the telescoiie ooinoides 
with the outer extrenuty of the skull , the right hand 
wheel controlling the vertical motion should then be 
rotated throuj^ the whole length of adjustment , 
this will cause a strai^t hne to bo diawn by the penoil 
on a sheet of paper ^at has been previously fixed to 
the drawing board By suitably dividing this line m 
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scale IS nbtameil on which vcitical measurements inav 
be made Siinilailv, the lowest extremity of the 
skull may be taken and a line diawn by means of the 
hoiizoiital adjustment to proiidc the hoiirontal scale 
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The tcles(o]x> is then focused and the crossline 
intersection made coincident with a point on the 
main outline of the skull bv rotating the hand wheels 



complete outline, and m this wav make the pencil 
diaw out the piojertion of the complete akull m this 
plane bimilarly the sutures, oibits teeth, etc can 
bo drawn m detail 

A furthei attachment has been devised by Mr E 
bmith to enable the depths and of onfi 

oavities in the speeimens to be drawn Tim 
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great service in (onnexion with diawmss of skulls, ing the movements of the anteiior pomter with the 
an It 18 often dmiiable to show on piohle dravungs the teli^ope an outline of the cavity may be drawn 
depth and the shape of the orbit jialate, etc Tht It will be appieriatod that all subsequent measure- 
attachment foi this work consists of a U shaped inetal inents can be maile on the drawings instead of on the 

t tointtr with parallel piongs, O, that is capable of object This is of gieat convenience, as it enables 

loii^ontal and vertical adjiistnuut and which is drawings to bi submitted for examination rather 
cained on an arm that is fixed in a ruiinei at the side than the actual object , in adilition, any number of 
of the frame supjioitiug the specimen , this iimnet precisely similar diaaings may be made 
IS also callable of voitical adjustment Tlit width Although the machme was primarily designed for 
between the jirongs is such that it is lathci laigcr drawing skulls it can be used to advantawin making 
than half the maximum width of an av« lago skull a senes of tiiu to size drawings of any object m any 
and the length of each of the piongs is prec i8ol> c cjual plane wheie accuracy of detail combined with speed 
HO that the iwmtod tips ore exactly in the same line aie a consideration 

of sight when Mowed b> theteliscope It follows The illustrations show the complete apparatus 

that if the posterior pinng is placed within a cavity with a skull mounted in position foi clrawmg,and also 

and thcieby hidden fioin view then the ante nor will two drawings one of a skull (Fig i) and the other 
mdic ate the actual dt [dh of the cav it\ and bv follow of a jmlate (Fig 3) -obtained with the instrument 


Recent Work on Vitamin D. 


tMEUISTB^ 

T7AKTOUS coloui tests have been jiioposod tea the 
' detection of vitamin D 1 ut uoim of those yet 
dosciibed is specific Ihiis W A Sexton (UtoehtM 
J , vol 22, p 1133 1928) has investigated the re 

action ohtainod by heating a source of vitamin D 
wutli amlino hydrochloride ui excess of aniline when 
a red colour is produced it was fuiuid that iii 
addition to crxl liver oil and irradiated eigusterol, a 
similar c olour was given also by unsaturatod ketones, 
such as choleatenone oxycholestenono, oxychole 
steiylenc and carvune with saturated ketones, such 
as onolestano 4 one or camphoi only slight darkening 
of the mixture was observed Tho results suggest, 
howovei that the vitamm, or an accompanymg 
irradiation product of ergosterol, is ketonic in char 
ac ter 1 ho phosphomolybdotungstic acid tost is 
even loss chai act eristic though ccxl liver ml gives a 
positive reaction irradiated ergosterol is negative 
Ergosterol itself however, shows ceitain coloiu le 
actions which not only arc useful foi detecting its 
jiiesenco in mixtures, but also throw light u{K>n its 
chemical stnictuie as well as that of someothei sterols 

0 Bosenheun (%bvl , vol 23, p 47 1929) has 

found tliat when it is warmed with chloial hydiate or 
its chJoroformic solution treated with a concentrated 
aqueous solution of tncbloroacotic acid, an immediate 
red colour is produced which soon changes to a deep 
blue ({lasHing through a green m the csmj of chloral 
hydrate) ^ little as 0 006 mgm can bo detected 
The red colour is also given by cholostorvleno ^ 
cholestene, allocholesterof, and sUositostero), and is 
therefore dependent upon the presence of the A' * 
(or A’ *’) ethenoid linkage it is probable that a 
coloured carbonium salt is formed The colour is 
disoharged by water or alcohol The hnal blue stage 
observed in the cose of ergosterol is presumubly duo 
to the picsenoe of the third double bond Oxychole 
sterol gives a gentian blue colour with the reagents, 
which, howevei, shows only the absoiptioii band of 
oxycholesterol and not those of the ergosterol blue 

1 M Heilbron and F 8 Spring (tmei . vol 24, p 

133 1930) in further studies of the structure of 

sterols, have mvestigstod the reaction with bromme 
enfosterol and certain hydiogenated derivatives of 
this substance which do not give the rod colour with 
trichloroacetic acid, when dissolved m glacial acetic 
acid show a green c olour on addition of a solution of 
bromme m chloroform It appears that thw re 
action depends ujion the « (or A” “) ethenoid 
linkam, which is ineit to hydrogenation all chole 
stOTOl denvatives for example, are easily hydro 
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genated completely , they fail to give the hiuinuie test 
Ueilbrun and Sprmg also direct attention to the fact 
that only those st< rul c umpounds show selective ubsort > 
tion which contam the “ (or ■*) ethenoid link 
age as one of two winch are present m the molecule 

bmee the discov cry that ergosterol shows the highest 
antiraolutio potonc> of any substance on irradiation 
with ultra violet rays search has been made for nthei 
substances winch could be activated to a similai 
degiee, but without success Thus O Kosonheim and 
T A Webstei {Btoehim J vol 22, p 762, 1928) 
found that naturally cKcuiimg saturated sterols ancl 
artihoially reduced sterols, oholosteml and sitosterol 
with one double bond, stiginasterol and choleeterylene 
with two wore not activated on iiradiation ^am, 
other unsatuiated compoimds containing three oi 
mote double bonds such as squaleno cortam torpones, 
sphingosine, and phronosme weie unable to replace 
ergosterol as precursors of vitomm D Isomeis of 
ergosterol, fungistcrol from ergot and zymosterol 
from yeast, iso and neo ergosteiul a ere equ^ly 
imjiotent The work on zymosterol was earned out 
by hj M Hume, H H bmith, and I Smedley Maclean 
{%but , vol 22, p 980 , 1928) and was compbeated 
by the fact that the sterol still oontamod, after pun 
hoation, as much as 6 por cent ergostenil, the impimty 
being detected by spectroscopic examination, smee 
neither zymosterol nor fun^terol possesses any 
selective ultra violet absorption However, the bio 
logical test on lats showed that dail> Eulministra- 
tion of iirirsD mgm irradiated ergosterol prevented 
rickets almost entirely, wlnlst the same slight activity 
was shown bv doses of Tto'aDt irradiated 

ergosterol and r,'tD mgm imuliated zymoaterol 
heme the efieot produced by the latter can be asonbed 
to Its ergosterol content 

In a furthei oommunioation, Rosenheim and 
Webster {%bul , vol 22, p 1426 , 1928) give details of 
their examination of irradiated fungisterol for anti- 
rachitic potency as well as results obtained wnth two 
other sterols isolated from etgot The fungisterol and 
one of the others c ontamed small amounts of ergosterol 
as shown by spectrosoopio examination and tfaair 
biologiool activity after irradiation was low and oer 
tainly due to the presence of irradiated ergosterol. 
The thud sterol showed no absorption bands, gave a 
negative colour test for ergosterol and was oompletely 
inaotivs after irradiation All the evidence so far 
obtamed, therefore, suggests that ergosterol » the 
onl^ naturally oceumng precursor of vitamm D 

In following the course of the reaction ergosterol— > 
vitamm D, it has been found that other products be- 
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udMthevitaaunarefonned mfaot under oonditions 
of irradiation such aa are frequently employed the 
latter forms only a small proportion of these products 
Observation of the changes m the absorption bands of 
ergosterol forms a convenient metliod of followmg the 
course of the reaction, but poteni y testa are necessary 
before any particular band can bo assigned to vitamin 
D, more especially since the changes vary to some 
extent according to tlie conditions of irradiation By 
following tliese changes Heilbron and his co workers 
were first led to suspect that pure cholesterol con 
tamed a oontammating provitamm and finally to 
suggest that vitamin D was characterised by a band 
at 2470 A , the ergosterol bands are at 2035 A , 
2816 A and 2700 A Irradiation was earned out in 
alcoholic solution for 60 mm (I M Heilbron F D 
Kanun and R A Morton Bwehetn 1 vol 21 pp 78 
and 1279 1027 J Chrm l>oe ii 2000. 1027) 

1 A Webster anil R B BourdiUon (Btoehfm Jour , 
vol 22 p 1223 1028) found that irradiation with 

rays of wave length longci than 2700 A by the use 
of a filter of aloohoho i obalt chloiide which cuts off the 
shorter ra3rs diil not edter tho oquilibniun reached and 
that exposure of the solution of ergosterol during 
irradiation to temperatures langing from 18” to 
77 8“ did not alter the potency of the final proiluct 
although at temperatures of 183 and tOS the 
preparations wete markedly loss active these results 
siigji^t tliat tho tom[)orature ooefhcicnts of tho changt s 
causing production and destruction of the vitamm aie 
similar and small and that both reactions are directly 
photochemical m Nature A highly active prepara 
tion was obtamed by a short inflation follow^ bv 
removal of tho bulk of the unchanged eigostorol with 
digitonin evaiioration to diyness and extraction in 
ether to remove tracoe of digitonm and ergosterol digi 
tomde The product was a glassy solid melting at 
about 30'’ and much more soluble than the origmal 
ergosterol in organic solvents When the absorption 
spectra of the inWiation produc ts were studied it was 
found that the first change was a marked increase m 
the absorjition below 3000 A ispec lally in the regions 
3200 2900 A 2660 2600 A and 2000 2700 A More 
prolonged irradiatiim decreased the absorption anti 
at the same time the activity 1 he authors conclude 
that vitamin D probably lias an absoiption rocucimum 
at 2800 or 2000 A and from it is formed a secondary 
product with an absoriition maximum at about 2300 A 
btill longer uradiotion of tho products first obtained 
leads to complete disappearance of both absorption 
and activity They pomt out that the presence of a 
band together with some activity in a prejiaration does 
not indicate that the bond is to be attributed to the 
vitamm, unless a i^juantitative relation between such 
absoiption and activity can be demonstrated 

BourdiUon and Werater and their co workers con 
sider the sbeorption spectrum of vitamm O also in a 
later paper (Proc Roy 6oc B vol 104 p 661 , 1929) 
Their evidence suggests that three substances are 
formed m succession by the irradiation of ergosterol 
the first (which in vitamin D) shown increased abeorp 
tion aa compared with ergosterol m the region 2600 
3100 A with maxuna at about 2800 A and 2700 A 
More prolonged irradiation results m deoresse m the 
absorption m this region with a concomitant increase 
m that between 2300 and 2600 A and finally m almost 
complete disappearance of any absorption m the ultra 
violet region Quantitative comparisons of absorption 
spectra and antiraohitio activity showed a lowhiy 
Imear relation betwem intMisity of absorption at 2700 
8100 A and potency, so that presumably the substance 
first formed is the vitamin The other two substances 
are inaotive When a filter cnittmg off all radiation 
below 8060 A was used, there was a marked decrease 
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m the formation of \ itainin D, suggesting that shorter 
wave lengths favour its production rathei than its 
destruction 

The irradiation was carried out usually in alcoholic 
soluticm m tho absence of oxygen vitamin D was 
not easily oxidiscsl m al(^ohollL solution but very 
readily when exposed diy to oxygen at 100“ By 
calculations depending on the rate of listiuction of 
ergosterol (detcnniiioa gravimctrically) and tho lato 
of piodiiotion of absorption due to vilainm D it was 
found that the purest | ropaiations cbtainctl piobahly 
oontamod about 69 per cent of the vitaima The 
minimum dose detectable biolo(,i< ally was about 
2 6 X 10 ■ gm or in 14 days 3 5 x 10 • gm If only 
half this was vitamm D tho smallc st detoc table dose of 
the pure vitamin would bo 1 9 x 10 'gin atigutcwhich 
agrees closely with Stccnlxck sandCowar 1 scstiiiiatcs 

1. H Rowmk and A van Wijk (Wioc/iw J vol 
23 p 1204, 1020) iriadiatod eigostcicl in s lution 
III hexane exjiosmg it to wnvefrngths longci than 
2790 A and to tho wa VO length 2640 A bv int q osmg 
between tho mercury are and tho soliilion tilfirs of 
benrone solutii n or chloime gas and potassium nitiate 
solution respoctivolj Oxygen was iigidly excluded 
With the long wave iiiadiation it was found that the 
absorption moitasexl at first ovci tlu while langc 
dmuiiishing as iiiailiation proceeded in tho long wave 
range At 2820 A abst rption ilec rcased from the 
beginning but at 2715 A it at fiist increased It was 
po^blo to calculate that foi the lust 16 niiii the 
conveision of ergcmtciol into vitamm V was tho only 
reaction taking place and that in this time about half 
the ergosterol was convcited More piolonged irradi 
ation resulted m slow destruction of the v itaniin and 
disappearance of the above bands with tho develop 
ment of an lU defined band at 2400 2900 A Tho pio 
duet of a short iriadiati m was highly active and was 
obtamed m the ciystallme state free from eigosttrol 
ptovided that oxjgon was ngi(ll> excluded diinng all 
manipulations tho ciystals had a mcltuig iiomt 
below 0 

Irradiation at 2640 A icsulted m an mcieoMi m 
abiiorption over the whole range including 2800 A 
the mciease being much more marked than with the 
long wave inadiation the al soiption at 2030 A and 
2820 A mcroased much rauic than that at 2715 A 
further irradiation resulted in almost lomphte disap 
pcarance of the absorption Ihc vitamm was fomuxl 
only during the first few minutes and was then rapidly 
destroyed the most potent preiiaratiou had mi activ 
ity of only about a tenth of that of the mateiial 
obtained by long wave iriachatiun In certain resjiocts 
these results do not agree with those obtained by 
BourdiUon and 'W ehster et of and it is obv lous that 
further work is reqmred before agieement is reached 
on the absorption spectium of vitamui D but the 
preparation of pure specimens apjiears now to be 
assured * 


It may be pointed out that the stability if the vita 
mm may be mflucnceil by the presence of accompany 
mg compounds m a similar manner to the parent sub 
stance ergosterol H King O Rosenbf im, and T A 
Webster (Bwchtm Jour vol 23 p 166 1929) pomt 

out that althou^ ergosterol iteelt is labile as a cem 
tommant of cholesterol it appears stable they have, 
m fact, found it present m tne cholosteiol esters iso 
latod from the brain of a mummy 1400 years old, both 
by colour test and also by obtaining an antirachitic 
product of the same order of potency as irradiated 
'cholesterol , by its irradiation 


jr coiumni (Katdu vet 126 p SS5 1030) 

BourdiUon JMilclM and Wulater itete that they have now eoma to 
the caaolualxi that the aoeoratloB band at 2800 A ta sot that ol 
vitanln D bat o( a daMogoaltioa prodnet the vHamin tbova low 
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Unirersity and Educational Intelligence. 

Cambbidub.— The electors to the Wooilwardian 
professorHhip of Keolofiy have elected Prof. O. T. 
Jones, profemor of gMiofiy and mmeralofty at the 
University of Manchenter, to succeed Prof. J. E. 
Marr, who will vacate the post on Sept. 30 next 
Prof. Jones, who was educated at Pencadcr Grammar 
School and the University College of Wales, Aberyst- 
wyth, took first class honours in both parts of the 
Xatiiral Sciencee Tripos at C'amhndgc, where ho also 
gained the Wiltshire piue, the Harkneas prize, and 
the iSedgwick essay prize. He has been professor of 
geology at Manchester since 1910 

The Vice-Chancellor announces that the annual 
Treasury grant payable to the University as from 
the beginning of tlie academic year 1030-31 will bo 
£107,300, an moreaso of £14.<M)0. 

Dr. G. H. F. Nuttall has been re-olectml into the 
Quick professorship of biology. 

The Appointments Committee of the Faculty of 
Amculture and Forestry has appointed H. E. 
Wcsxlward to bo University lecturer m agricultural 
chemi‘itry, W. K. Hubble to bo University demon- 
strator in agriculture, and Dr. Marshall to be director 
of the Animal Nutrition institute. This Committee 
will shortly proeecid to ap]Miint a TTiiiversity lecturer m 
agricultural chemistry to give mstruction in soil si'ience. 
Partleiilan as to stipend and duties may be obtamed 
from the Secretary, Appointments Committee, Depart- 
ment of Agriculture, University of f'ambridge. 

The Vice-Chancellor has appointed Sir Arthur 
Evans to the Frazer lectureship m social anthro|iology 
fur the aceslomical year 1S30-31. The Managers of 
the Benn W. Levy Robearch Studentship in Bio- 
chemistry have electeil L. H. Strickland, Christ’s 
College, to the studentship. 

Lonouk Dt. J. M. W. Monsoii, lecturer in ra<li- 
ology at the Umversity of Edinburgh, has been 
ap|K>inted to the University chair of radiology tenable 
at the Cancer Hospital (Free). Dr. H D. K. Drew, 
lecturer m the Department of Cliemistry at the Uni- 
versity of Birmingham, has been appointed to the 
University readership in organic chemistry tenable 
at East I.ondon College 

Tlie following aiipointmeiits have been made to the 
staff of Birkheck College . Mr H. C. K. Henderson 
to be lecturer in geography j Mr. C. E M. Juail to be 
lecturer m philosophy and psychology, and Mrs. M. E. 
Robinson to be lecturer in economics. 

At a meeting of the Court of the University held on 
July 30, It was announced that the London County 
Council will, subject to certain conditions, make a 
total capital grant of £860,000 towards the erection 
and equipment of buildings on the Bloomsbury site, 
and a capital grant for the ouinquennium 1030-36 of 
£160,000 towards the capital retpiiremcnts of schools 
not connected with the Bloomsbury site. 

Manchestkr. — The Council, at a recent meeting, 
unanimously adopted a resolution expressing to 
Prof. F E. Woiss its very deep regret on his retire- 
ment from the George Hamson chair of botany, 
which he has held since 1802. “ During his tenure 

of the Chair, he has built up a great School of Botany, 
which bears a distinguished name both at home and 
abroad. It is renowned for the researches which have 
been earned out by the members of the lichool and for 
the unusually large number of men and womoi it has 
trained who now occupy positions of influence in many 
spheres of botanical work. . . . Tlis singleness of pur- 
pose, inspiration, and exceptional abilities as a leader 
and admmistrator have been a constant source of 
strength, and have done much to place the University 
of Manchester m the position it now occupies.” 
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Historic Natural Events. 

Aug. zo, 1591 . Atlantic Gales. — A fleet of 77 sail, 
which left Havana for Spain on July 17, encountered 
a terrible gale on Aug. 10. and the commander of the 
fleet with 600 men jierished. Throe or four days later, 
in another gale, flve or six of the largest ships with all 
their crews and the vice-admiral were lost. About the 
end of August, in lat. 38° N., they exmnenced a third 
gale m which 22 sail perish^. Finally, within sight 
of Flores, the survivors were scatterM hy a fourth 
gale on Sept. 0 ; very few reached Spain 

Aug. 10 , 1893 . Heavy Rain at Preston. — At Preston, 
Lancashire, 2'09 m. of rain fell in 35 minutes, but 
the ob<ier\’er was of opinion that 1‘26 in. of ram 
and hail fell m flve minutes. This storm did a great 
amount of damage 

Aug. 10 , 1901 . Hailstorm. — A senes of very violent 
thunderstorms brought temfio falls of hail durmg the 
morning in Derbyshire. Yorkshire, and the south-east 
of Scotland Groat damage was caused to crops, 
esiiecially near Galashiels, and thousands of panes 
of glass were broken. The violent storm was very 
brief, but the hail blocked up the drams and caused 
flooding. 

Aug. 10 - 16 , 1934 . Aberrant Typhoon in the Paeifle. 
—A typhoon which origmatcd in the western Paciflc, 
near the Marianna Islands, on Aug. 6 . followed a 
most unusual track. The majority of these dis- 
turbances either travel steadily towanls the west 
or north-west until they strike the mainland of Asia, 
when they fill up, or else follow a simple jiarabolic 
fiath, travellmg first towards the west -north -west, 
then turning north and finally north-east. This par- 
ticular example, however, a well-developed, violent 
typhoon, follow^ a loojieil track south-west of Japan, 
travolhng south-west on Aug. 10, south and south- 
east on Aug. II, and very slowly eastwards on Aug. 
12-16, Fmally on Aug. 17 it resumed its normal 
tiack and continued acniss the dea of Japan. So 
unusual was the looped track that a steamer was 
wrecked because its captain believed that a typhoon 
could not jiosHibly advance towards the south- 
west, and noglectM to take the necessary precau- 
tioic*. 

Aug. I a, 158 a. Storm in Norfolk. — There was a 
groat thunderstorm and whiilwind, with hailstones 
shaped like rowels of spurs, two or three inches in 
circumference. On the some night arose the greatest 
storm since the ” Calais ” storm on Jan. 7, 1668. 
Many houses, bams, and gates were blown liown, and 
many vessels were lost. 

Aug. la, 1 B 9 X. Record Rainfall.- At Campo, San 
Diego, Calif., on Aug. 12, 1891, a total of 11-60 in. of 
rain fell m one hour. This is the world’s record for 
one hour's precipitation. 

Aug. 13 , 1868 . Peruvian Earthquake Sea- waves. — 
Tlie epicentre of the earthquake was near Anca on 
the coast of Peru. The resulting sea-waves were 
observed along the South Amencan coast from the 
Uhmeha Islands on the north to near Valdivia on the 
south, places that are 2000 miles apart. They were 
also recorded m the Hawaiian Islands (6218 imles), 
Samoa (6633 miles). New Zealand (7047 miles), and 
New South Wales (8600 miles). 

Aug. 14 - 37 , 1873 . Nova Scotia Cyclone.— A violent 
storm, after traversing the West Indies, travelled 
northwanl off the east coast of the United States, 
causmg an immense amount of damage. It is said 
that 1223 vessels were wrecked, and at least 223 lives 
were lost. The storm played havoc with the fishing 
fleets of Canada and the United States, and was long 
remembered as the ‘ Nova Scotia Cyclone 
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Auk >5i >537 HuUctonM tn Central Europe — At 
Qottmok, Austria, men and beasts were killed by 
hail At Bologna the hailstones were said to have 
weighed 28 pounds As this weight would give them 
a diameter of more than mne mohes, it must be 
regarded as greatly exaggerated 

Auf rj, 1905 Thunderstorm over the West of 
England — A thunderstorm of exceptional violence 
occurred over Devon and Somerset during the evening 
accompanied by heavy rain There was much damage 
by lightning, building being set on fire and many 
cattle killed, but there is no record of the loss of 
human hfe 

Aug 16,1664 Thunderstorm — Pepys wrote under 
this date Wakened about two o clock this morning 
with the sound of thunder, which lasted for an hour 
with such contmued lightnings not flashes but flames 
that all the sky and ayre was bght , and that for a 
great while not a mmute s space between now flames 
all the time such a thing as I never did sec nor 
could have believed had ever been m natuie 
And that accompanied by such a storm of ram as I 
never heard m my hfe it sooms it has been hero 

and all up and down the countne hereabouts the like 
tempest bir W Batten saying much of the greatness 
tliereof at Lpsum 


Societies and Academies 

PXBIS 

Academy of Sciences, June 11 — P Villsrd The 
reduction of soda by hydrogm Caustic soda heated 
m a ouirent of hydrogm at 800° 000° ( , nves 
sufficient sodium vapour to reverse the sodium Imes 
and to cut ofi all the light from a sodium flame This 
result cannot be due to dissociation since at the same 
temperature the replacement of the hydrogen by 
mtrogon causes the sodium vapour to disappear 
Louu Roy The propagation of waves on elastic 
surfaces with three parameters — Paul VuiUsmin A 
new species Oorethropaui Punlomt — O BorArka 
The surfaces represented by sphenoal functions of 
the first species — Ch Sadron The ferromagnetism 
of the alloys of nickel and chromium The study of 
the mapietic properties of mchrome alloys has boon 
made by bafranck On the same spooimons the 
author has studied the saturations at the absolute 
zero and the ferromagnetic Cuiie {lomts — Ldon 
Bertrand Ihe Tnas of the neighbourhood of Betchat 
and of babes du Salat 

June 10 — Ldon Lacornu Funicular surfaces — 
V Grignard and J Colonge The condensation 
of ketones Extension of the classical method 
The substitution of hydroohlono acid by hydro 
bromic and h3r^iodio acids gives higher yields 
and some ketones which resist the condensing action 
of hydrochloric acid suffer condensation m the 
presence of hydrobtomio acid — Ldon GuiUet and 
Marcel Ballay The influence of tempering on the 
eleotnoal resistance and resistance to shearing of the 
sthoon alunumum alloys Ihe electrical resistance of 
pure alunumum — ^Jean Rey was elected a member of 
the division of the applications of science to mdustry 
— L Abdlds The nomogratduo represratation of 
analytical functions Ap^oation to oonqilex tingo 
nometry — Mme Julie RdsaAtka The oontinu^ 
decompositions of surfaces into Cantonan curves — 
Andrd Roussel Functions the inflmteaunal morease 
of which has a given expreeaon — Marcel Winents 
Linear differential equation of the third order and 
the mtegral curve paseing tiirough three given pomts 
— M Fekete The ohan^ of sign of a contmuous 
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function ui an mterved — Vignaux A method of 

summation of divergent mtegrals — H E 
Functions with flmte deviation — P J Myrberg The 
existence of Qroens function for a given iilone 
domam — G Maneff Gravitation and the cmergy at 
the zero — A1 Proca Dirac s ecmation — M Stoyko 
The influence of the terms of the third and fourth 
orders m the use of £ Lsclangon s method for the 
dotermination of the orbit of a star Application to 
the trans Neptunian body Ernest Esclangon Be 
marks on the preceding note — Fernand Baldet Tho 
nucleus of the i^hwassmann Wachmanncomet(1930d) 
The nucleus does not appear to have had a chomoter 
much greater than 400 metres and is at least as small 
as that of the Pons Winneoko comet — L Ddcombe 
ihe undulatory theory of quantic phenomena New 
results — F Holweek and P Lejsy A portable in 
strument for tho rapid determination of gravity — 
H Muraour and G Aunii Tlie agreement between 
calculated explosion pressures and experimental ox 
plosion pressures 1 he calculated explosion pressures 
startuig with the now siieoifie heats of Nemat and 
Wohl for the gaseous rmxtuio obtained m the ox 
penments aie m complete agreement with the 
experimental pressures corrected for cooling — R 
Forrer and J Schneider 1 he prcxiuotion by annealuig 
of two states of pure uon stable at the ordinal y 
temperature — Armsnd de Gramont and George 
Mabboux The comparison of piezoelectric quartz 
oscillating at slightly differmg frequencies — L 
Abonnenc The measurement of the magnetisation 
coefficient of aqueous solutions by the method of 
falling drops The method has bocm applied to 
measure tho diamagnetism of tho halogen ions Tho 
results are m good agreement with the values obtained 
by H<x»rt by a different methcxl — A Turpain ssid 
R de Bony de Lavergne An ultramicroscope per 
mittmg the direct projection of ultranuoioscopio tests 
and the Brownian motion — V Pock The mechames 
of tho photons — F Preset The mode of action of 
bone acid on the phosphoroecenco of si^hides of 
zme prepared by the explosion method Tne use of 
bone ai id m the preparation of phosphorescent zmo 
sulphide IS known to morease the intensity and per 
sistence of the phosphorescence Attempts to replace 
bone acid by other substances have proved un 
successful and it is concluded that the bone anhydndo 
acts by influencing the crystallme medium neceesaiy 
for phosphorebooioe R Coustal Poisons and 
phosphorogens for phosphorescent zmo bulphide — 
B Ettanave Integral photographs obtamed without 
objectives — Hubert Gsrngue Ihe passage of tJie 
continuous current m acetone — Georges Fournier 
A relation between the filiation capacity of radioactive 
atoms and the velocity of the a rays which they 
emit — Augustin Boutanc and Mile Madeleine Roy 
The radioactivity of mateiials arming from old roofs 
Tho radioactivity of substances exposeti to the open 
air is not duo to exposure to sun but to ooiitoct with 
ram water Bom water wob collected on a roof and 
passed mto a oistem containing a fdter of sand and 
charcoal, the flltenng material not bomg exposed to 
the sun both the charcoal and the sand were clearly 
radioactive — W Broniewski and J Strasburger The 
structure of the copper zmo alloys The brasses were 
examined after long periods of annealing at 400° C 
Curves are given showing the electnoal conductivity, 
the temperature coefficient of the eleotnoal resistance 
the tbermoeleotno power with reference to lead and 
other physical properties The oomjiound CuZn 
appears on oU the curves and there are indioations 
of CuZn, and CuZm — H Colin and A Chaudua The 
complex between the mzyme and the products of 
hydrolysis during the diastatio mversion of sugar — 
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Guicbard, CUusmann, BiUen and Lanthony The 
hardness of cold hardened and electrolytic nickel — 
G Dupont and J Allard The meohanutn of the 
antoxynen action — H Forestter The action of the 
magnetic field on the velocity of solution of iron m a 
solution of ciipnc chloride The velocity mcreases 
rapidly with an morease m the strength of the magnetic 
field with fields between 500 gauss and 4000 gauss the 
increase of velocity of solution is proportional to the 
strength of held Above 4800 gauss the velocity of 
solution IB mdependent of the magnetu field Alfred 
Molnar New lesearches on the cold hardening of 
lead tin cadmium and <tmc at different temperatures 
A oompaiison of the hardcnmg effects piwluced by 
slow and rapid extension Iho latter presents all the 
characteristics of a cold hardened metal — ^Jean 
Cournot and J can Bary The treatment of sidenirgii al 
alloys with solutions of some metallic phosphates 
A study of the effects of mixtures of various phosphates 
as regards the protection of mild steel against cor 
rosion Protection by phosphato of min alone was 
unsatisfactory the brat results bemg obtained by 
using solutions of mixed phosphates non and zme 
or zinc and manganese — F Taboury The action of 
sulphuric acid on mercury at the ordinary tempei atiire 
Sulphur dioxide is the only gaseous product and 
crystals of at id mercurous siilphato Hg ^04 H,S 04 — 
Picon Mercury (amphocarlxinate and some derived 
mercurial products — Charles Combaluzier The limits 
of the Burdigalian deposits m Lower Proven! e — H 
Derville Hennette marble a reef constructed by 
cedoaioous Mga: Yves Milon Ihe {iresence of 
Globigerina limestones in the Bartonian of Sarthe — 
E Huguenard A Magnan and A Planiol A method 
of measimng the turbulence of the atmosphere 
GuUliermond Dufrenoy and Labrousse ihe germma 
tion of tobacco seeds in media containing neutial rod 
the c olorutioii of the vaouome duiing the development 
of the seedlings — Mile Eudoxie Bachrach and Mme 
Pillet The micro mcmeration of diatoms without 
carapace — Aug Chevalier The three {leriods of 
renewal of vegetation in Senegal — G Nicolas and 
Mile Aggery A third example of generalibed bat terial 
infection m filants —Marcel Chopin The additive 
mechanical properties of dough made of wheat flour — 
C VaneyandA Bonnet The phenomena of autotomy 
m Sptrogmphia 'ipallamam-i Jean Rdgnier and 
Guillaume Valette A study of the mode of fixation 
of cocaine liydiochlondo on the nerve fibres A 
oompianson of the absorption of cocaine by animal 
charcoal and by neive substance showed a close 
similaiity as legards rajiidity of fixation and shape of 
curves These results indiiate that cocaine is fixed 
on the nerve fibie by a noiinal process of adsorption — 
L Luts ihe soluble ferments secieted by the 
Hymenomytete fungi The degradation of the 
l^eous material — M Lemoigne and P Monguillon 
The presence of aoetylmothylcarbinol and of 2 3 
butylene glycol in the higher plants Formation 
duniig germination — Claude Fromageot and Mile 
M Watremez Comparison between the bufleniig 
powers of glycocoll and glycylglycine — Radu Cod 
reanu Ihe nutrition and actiou on the host of 
Apm/noeladtut rhtthrogenas 

Gen&va 

Society of Physics and Natural History June 18 — 
Leon W Collet Prohminary report on the gwlogical 
expedition of Harvard University in the vanadian 
RMkies (1929) The Canadian Bo^ee, from their 
eastern border to Yellow Head Pass, are made up of 
seven blocks ’ thrust one over the other from west 
to east, and separated by clean cut thrusts of the 
type of the Nortbweet Highlands of Scotland The 
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Athabasca vallev, from the town of Jasper to the 
eastern border of the Rockies, follows an axis depres 
Sion of the thrust masses The quartzites forming 
the mountains to the west of Maligne lake as far as 
the fonkm y alley are of Lower Cunbnan age and 
nut of Mesozoic age Ammomtes found m the Turassio 
black shales show that upper Lias and Bmocian are 
present m the interior of the Canadian Rookies m 
Jasper National Paik — L Revsrdin The neolithic 
fauna of the station of Port Conty (St Aubin, Neu 
chAtel) from material collected from 1928 to 1930 
Two groujis of deposits belonging to the old and 
middle neolithic yielded 273 and 7 3 siiecimens These 
proved from one group to the other, a variation from 
70 to 50 8 per cent for the domestic sjiecies and from 
30 to 49 2 per cent for the wild species — G Tiercy 
The gravitational derivation of tho solar r^s and the 
thermal regime of tho high plateaux Trie author 
proiMism a new theory oarable of explaining the 
thermal advantage enjoyea by the high plateaux 
especially the Asiatic plateau as comi>aj«d with 
other regions of the same latitude The calculation 
allows the estimation of the order of magnitude of the 
age of the Asiatic protuberance or 1400 millions, 
fij^res which agree with those based on radioactivity 
and relative to the time necessary for the terrostri^ 
crust to have aciiuited its present chemical con 
stitution starting with uramum and thoiium — N 
Danoz Ihe free surface of the fluid stars The author 
has applied Wavres method to the study of tho 
internal movements of the fluid stars and has been 
able to establish the followmg if the equator rotates 
more rapidly than tho pole cajis the free surface is an 
olUpsoia compressed between tho pole and the equator 
In the contrary case it will bo an exjianded elhiisoid 

Romk 

Royal National Academy of the Lineei Mar 16 — 
A Angeli Cei tain lelationshqis between constitution 
and ode 111 Lnltke the artificial musks (aromatio 
iiitro compounds) and violet ketones (lonone etc ) 
the cyclic polymethyleno caibonylic compounds 
desciioed by Htizicka although having similar odours, 
are free from methyl mouiis It is suggested that 
tho piescnce in the inoleculos of these ci)m}xnmds of 
a large number of methylene groups may raider 
jiossihle deformations of tho ring so as to picxliice 
lateral ncxles able to act like methyl groups Certam 
evidence in support of this view is advanced A 
Angeh and A Polverini The oxidising power of 
diazohydrates and their analogies with nitrous acid 
Reactions are deecribod which justify the amiment 
that the throe molecules O O (HON) O and 

Vf N|H) O aie analogous ui structure and 
aviour A Terracini The jirojective quasi 
applicability of a surface ou a plane — Luua Pelosi 
Generalisation of a theorem of F Neumann on tho 
calculation of certain integrals — M Calonghi The 
mean curvature of surfaces It is shown how the 
consideiation of geoiuetno elements connected with a 
surface along an infinitesimal cycle leads naturally to 
the notion of mean curvature of the surface itself 
The procedure approximates the mean curvature to 
the total curvature, tho rigid connexion of which 
with the properties of the infimteaimal oyolea traced 
in the Bimac» is rendered evidmt ^ the theory of 
surface paraHelum — G Pfeiffer 1110 int^rals of 
6 Lie — G Krall Fomt loads for rods with moment 
of inertia variable with disoontmmty — W Kusnetsoff 
Tho regulansation of the general problem of three 
bodies — C Bargelhnt and Lydia Monti 2 6 
Dibromopheneticiline and 3 6 dibromophenetidme 
Various denvativea of these two oompoimds have 
been prepared and compared — A Baroni Oiphniyl 
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tmlysulphidea, Milphodisolenide and seloiodiaulphide I 

melting pomte and denntiee (at 20" 4°) of the 
variouaoompoundadeeoribedare (C,H|)(S, 62", 1 353 
(C,H,), S„ 30", 1 418 8^ 59". 1 743 1 

(ClHl)Is,Se 50" 51", 1 593 (C,H,),Se,8 56", 1 873 — 

S Vuco HyatereBis of eleoinou conductivity m col 
loidal solutions The electrical conductivity of solutions I 
of granular gelatine of various concentrations exhibits 
distmct hysteresis — Mario Betti Optical resolution 
of racemio aldehydes (1) By means of p hydroxy 
naphthylphenylammometlian e which oombmes i eadily 
with ^dehydee to form highly stable ciystaUme 
compounds the racemic form of p inethoxyhydra 
tropic aldehyde has been resolved into the two optical 
isomendes Other aldehydes may be similarly 
resolved — G Bini A new mothoil for the identifloa 
tion and determination of nitrates in waters Qmno 
sulphomo acid gives with NOg ions a coloration 
varjnng from pale green to brown according to the 
concentration of the lonx and ^rvea as a satisfactory 
reagent for the detection and determination of 
nitrates in water It is less sensitive than and hence 
preferable to pymgallolsulphonic acid G Checchia 
Kiipoli A case of metamerism ui an exocystic 
ocliinoul Fausts Bsrtolini Regeneration of the 
digestive ap|iaratus in holothurians The omission of 
the whole of the mtestmal tube leavmg m position 
the first tract of the O/Sophagua and the last part of 
the rectiun united by the thin meaentonc lamma 
with subsoquent regeneration of the digestive system 
lias been observed in Stuhopus Tfgalu and appears 
to be rolativoly more frequent with this species than 
with the genus Holothurta G Cannicci Contribu 
tion to thi study of glutathicne m Teloostei (2) Ihe 
proportions and variations of glutathione in various 
species are desenbed G Brunelli and N Apclloni 
( ertam chaiacteristics of Mediterranean lagoon 
associations —V Rivera Iho biological action of 
penetrating radiation (cosmic or ultra y rays) on the 
development of sooils of land vogctables Ponetrat 
mg radiation has not only no ixisitive influence on 
the gemunation of the seeds of land plants but even 
exerts a slight depressive action retarding the onset 
of germination or slow ing the growth of seedluigs 
Silvia Colla Variations in the oxygon content of the 
hydrostatic bladders of ceitam brown algaa The 
results of oxpoiiments on t vrue serratua L show that 
oxygmi IS accumulated m these bleulders on exposuie 
to light and is consumed or oliminsted m the dark 
BO that the accumulation of oxygon is to bo regarded 
as a photosynthetio effect A i>arallel phenomenon 
was noted by Stiles and Langdon with a siiecios of 
Neuroeystta 

Vienna 

Academy of Sciences May 8 — L Haberlaadt 
Researches on the heait hormone in invertebrates 
Experiments were made on the excised hearts of 
snails, of Helix pomatia in Innsbruck of Aplyaia 
m Naples Isolated hearts were ]mt into Rin^s 
solution and kept until spontaneous or mechanically 
excitable pulsations ceased m a tune which vaned 
from some hours to tiiree days Extract of muscle 
from the foot (with Ruiger) produced no pulsa 
tion when added , extract of heart muscle proved a 
stimulant Heart hormone preparaticm from verte 
brates also proved exciting even in extreme dilutions 
Also adrenalm stimulated Aefu; hecu^, and extract of 
heart from cattle stimulated -dpfytm — F Wetsslyand 
G H Moser Synthesis and constitution of soutel 
larme — L Kebsr Structural elements of the Apen 
mnes m Calabria and Sicily and of the Atlas m Algeria 
— H Griven A method for determining uramum, 
thorium and potassium m hand speoimena of mmerak 
and rocks 
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May 15 — W Knapp The action of o phthalyl 
chloride on the methyl ethers of p bromo phenol and 
of p bromo thio phenol — C Mayr and G Burger 
Potentiomotno titration using mercurous mtrate and 
sodium oxalate as titration solutions — P Goldmark 
andP Kammer Methods formeasunngthemobilities 
of ions in gases — H P Cornehu* an<l M Purlani- 
Cornelius Ihe Insubric hue from lessin to the 
Tonale pass — M Radakovic Determmants that can 
bo made symmetrical F Halla and E Meht 
Fibrous structure of plastic sulphur — F Witt The 
distribution of radium emanation between the liqmd 
and sohd phases of water anil of benzol Radium 
emanation is occluded not absorbeil by ice — J Hoff- 
mann Coloration of glasses and some minerals by 
p and y rays Lead glasses arc leoomisable by 
oharactenstio fluorescence m ultra violotlight N cutral 
atoms of the alkalis, also Pb Ba and 7n may be 
oauses of colour — K Marbaeh Ihe disturbance of 
the equihbnum of radium B and radium t in pro 
parations freed from traces of emanation 

Washinc ton, D C 

Mabonal Academy of Sciences (Proc Vol 10 No 4 
April 10) Jen Schilt The velooitieo t f J3 typo stars 
— C R Burnham Genetical and cytologic al studies 
of semistonlity and related phenomena m maize Two 
new types of semisteiile maize have been foimd and 
oxammed H J Muller and L M Mott Smith Evi 
donee that natural radioaotivit> is inadeciiiate to 
axploui the frequency of natural mutations As 
measure of the intensity of radiation the ionisation 
per cubic centimetre jier second in air was used Phe 
mutation rate m imtreated Droaophtla w about 1 150 
of the highest rate artificially mduced whereas the 
intensities of natural and artifitial radiations are in 
the ratio of 1 200 000 Pliiis the natural mutation 
frequency is at least 1300 times as high as it would 
bo if caused by radiation normally received by the 
flics — j H Hildebrand and J M Carter The influ 
once on the ideal solution laws of the distribution of 
jiolanty witbm the molecule Ubmg the data foi 
benzene with nitrobenzene the three dmitrobenfenos 
and 17 5 tnnitrobenieno it appears that it is the 
number and polarity of the substituent groups rather 
than the electric moment of the whole molecule which 
determuie deviations from Kaoult s law — Wilder D 
Bancroft anil C E Barnett Pentavalent nitrogen m 
orgaiiio com{X)unds ihe conditions under which 
orgamo nitrogen will add on hydrogen chloride 
stoichiometrioally are brought together in eight 
generalisations Wilder D Bancroft and Herbert L 
Dan* Iho teutomeno form of malic acid Changes 
m optical rotation and anomalous dispersi m of 
I maho acid m solution aro due to two tautomeno 
forms m dynamic oquilibiium the la vo acid is 
ordmary midic acid and the ilextro acid contains an 
ethylene oxide oxygen linkage and two hydroxyl 
groups attached to the same caibon — J L Walsh 
On tne overoonveigenco of aequoiices of polynomials 
of best approximation — H S Vandiver biunmaiyot 
results and proofs on Fermat s last theorem (fifth 
paper)— G A Miller Groups generated by two given 
groups— A Adrian Albert (I) On the structure of 
pure Riemann matnees with non commutative multi 
plication algebras — (2) On direct products, cyclic 
division algebras, and pure Riemann matrices — 
Joseph W EUts The near mfia red absorption 
spectrum of oaloite Three new bands with wave 
l«igths shorter than 1 7a are reported and doublet 
structure has been observed m most of the bands m 
this region —Richard C Tolman The efleot of the 
annihilation of matter on the wave length of light 
ttom the nebulte It is assumed that there is a general 
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The Impenal Conference and Saence 

TN the House of Commons on July 30 the Pnme 
Minister Mr Ramsay MacDonald stated that 
the Impenal Conference which is to be held m the 
autumn will afford an opportunity for the Home 
Government and representatives from the vanous 
parte of the Bntish Empire to make a general 
survey and discuss all matters both in the pohtical 
and economic spheres of common interest to the 
members of the Bntish Commonwealth These 
matters will be dealt with under three headinp 
(1) inter unpenal relations (2) foreign pohey and 
defence (3) economic questions As ri gards inter 
impenal relations particular questions for con 
sideration will be the recommendations of the 
recent conference on the operation of Domimon 
legislation and other matters of a constitutional 
cluiraeter cognate to and ansing from those dis 
cussed m the Report of the Inter Impenal Relations 
Committee of the Impenal Conference of 1926 

As regards foreign policy and defence the agenda 
will cover the further development of peace and 
arbitration pohey and will moliide the question of 
the reduction and hmitation of arraami nte Obvi 
ously any consideration of the problems ansmg 
out of the effort made by the constituent parte of 
the Bntish Commonwealth to reduce and hmit 
armaments must molude m its scope the beanng of 
scientific research on the matcnals for defence 
But even more obvious is the ultimate connexion 
between science and the economic questions to be 
considered by the Conference These questions 
include the general one of the trade of the h mpuxi 
the effect of successive tanff changes and the 
extent and effect of inter imperial tanff prefer 
tnces bulk purchase and pnee stabilisation 
oversea settlomeut the past and future work of 
the Impenal Foonomio Committee the hrapire 
Marketing Board and the Impenal institute oo 
operation in agnoultural research (including cotton 
growing) forestry and minerals special meetings 
of experts on mdustnal research and standardisa 
tion transport and oommumcations moluding 
review of the work of the Impenal Shipping Com 
I mittee and the Oversea Meohamcal Transport 
Council survey of steamship services and develop 
ment of civil aviation cable radio broadcasting, 
postal and news servioes 

The programme is oertamly comprehensive It 
includes oonsideration of a number of subjects 
around which the fiercest pohtioal controversy has 
raged for mwy years past in every part of the 
tommimwealth The only grave omission is a 
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reference to any diBcnasion on the effect of the 
return to the Gold Standard m 1925 on trade and 
industry a 8ub]eot which has lately become one of 
most senous concern to economists mdustnahsts 
and financiers But the programme will commend 
itself as an honest attempt to project mto the field 
of discussion almost every subject worthy of con 
sideration however unpalatable some of them may 
be to certain membera of His Majtstys Govern 
ment charged as they are with potentiahties for 
exhibiting marked differences of opinion not 
merely between the oversea members of the 
Commonwealth and the Home Government but 
also between those representing the Home Govern 
ment itself It demonstrates moreover that since 
1920 the emphasis of the Conference has been 
shifted from constitutional to economic questions 
the basis of which must in future be free co opera 
tion each Domimon being the sole judge of the 
nature and extent of its co opt ration 
It IS interesting to tompare the subjects for dis 
cussion at the Impenal Conference with those 
which engaged the attention of representatives 
from the non self govermng dependencies of the 
eVown and Mandated lemtones at the recent 
Colonial Office Conference At that conference die 
cussion ranged mainly around the methods by 
which the potential resources of the Colonial 
Empire could best be developed The report of 
that Conference has already been issued • and more 
than half of it is devoted to subjects of direct in 
terost to scientific atrkers It surveys m broad 
outlmo the administration cf the scientific amd 
technical departmi nts of the Colomal Empire with 
special referenu to the possibihties of creating a 
unified agneultural service the Impenal Coll^ of 
Agriculture veterinary services and research the 
organisation of work on animal husbandry medical 
services and research and their beanng on the 
ncent report of the Colonial Development Pubhe 
Health Committee the place of the biologist in the 
edu< ation services and forest services and research 
The work of the Empire Marketing Board m foster 
ing general research and assisting various colomee 
to undertake ad hoc investigations into problems of 
special mtorest was reviewed and consideration 
was given to the development of fisheries the ox 
tensi n cf cable and wireless communications civil 
aviati n transport services and the function of the 
Imperial Institute No questums relating to tariffs 
were discussed with the result that full tame was 
given to m i due emphasis laid on considerations of 
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the place of soienee m the life dt the subject races 
of the British Empire 

Wo do not suggest that consideration of tariffs 
and impenal preferences or what has come to be 
regarded as the alternative bulk purchase and 
stabilisation of pnoee should not be adequately 
discussed by the assembly of impenal statesmen 
Everything is to be gamed by the ventilation of 
these subjects more particularly if the protagonists 
of these economic dogmas will provide the Confer 
enoe with adequate statistical data beanng on their 
convictions But there is a danger that moat of 
the plenary sessions of the Conference may be tcdien 
up by such diBcusBions and those questions deahng 
with the beanng of science and co operation m 
soientifio research upon the development of the 
resources of the Dommions will be rel^ated to sub 
committees consisting solely of experts The m 
evitable consequence will be that the proceedings of 
these sub committees will receive scant attention 
from the popular organs of the Press wedded as 
these are to acutely controversial matter which the 
Conference will provide m abundance and their 
reports will be presented at the end of the Cxin 
ference and humedly adopted without comment or 
discussion 

It may be urged that the prominence given at the 
Impenal Conference m 1926 to the need for the 
encouragement of scientifio research is a guarantee 
that there will be the same mtereet m science at this 
one We trust this may prove to be the case but 
there is reason to doubt it It has to be remem 
bered that the late Ixird Balfour presided over the 
Research Sub Cximmittee appomted by the last 
Impenal Conference He presented its report to a 
plenary session His was a personahty winch com 
manded attention He added to political renown 
an mtimato knowledge of the subject matter he 
presented and an unnvallod capacity in a states 
man for presenting the facts and the outlook of 
soienco to the unimtiated Unfortunately none of 
the statesmen at the forthcoming conference pos 
seeses this umque combination of qualities It does 
not follow of course that the reports of the sub 
committees of experts presented to the Conference 
will not be of the greatest importance or that lack 
of pubhcity in the Press or adequate discussion at a 
plenary session neoessanly means that their reeom 
mendations wiU not eventually be put mto effect 
But it does mean that a restatement of the elauns 
Bcienoe to the attention of the civilised world and Hie 
beanng of science on world progress as well as the 
re emphasis of the place of smenoe meduoation must 
be mads without rather than withm the Coni eretnoe. 
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Wliat u wanted u a mobilisation irf the sap 
porters of science to take part m a preliminary edu 
native campaign Help can be expected from 
certain statesmen no longer m ofbce of whom the 
most prominent m England are Mr Amery Mr 
Ormsby Gore and Major Walter Elliott fhey 
have already done mnoh to awaken their pohtic^ 
colleagues at home and m the Dominions and 
Colomee to the need for more earnest encourage 
ment of soientifio research and they have in their 
recent Empire travels done much also to spread the 
gospel of science among the unofficial classes m the 
various countries which they have visited But 
the task is pnmanly one for scientific woriters them 
selves They should not ignobly depend upon 
others to interpret their work for them It is a 
confession of impotence It is their obvious duty to 
the peoples of the Empire to make unmistakably 
clear the problems which confront them, what new 
problems the apphcation of science has created for 
the civilised world and what hope there is of their 
solution 

The next few weeks will provide scientihc 
workers with their opportumty to take part in this 
useful and necessary form of propaganda A 
splendid lead has been given them by Dr A C D 
Rivett deputy chairman of the Australian Council 
for Scientific and Industrial Besearch In an 
article which appeared in the Ttmea of Aug 7 he 
pomted out that the coming Imperial Conference 
m exploring the possibihtiea of closer economic 
CO operation would do well to realise the fact 

that before political and administrative measures 
can attain full success in dealing with the mter 
change of products it is essential to reach as high 
a degree of efficiency as possible in methods of 
production m both primary and secondary in 
dustnes He adds that it will not be without 
significance pohtically if by improved methods 
Empire goods are able to compete m British markets 
with a smaller measure of artificial aid than is 
deemed by some to be necessary at present 
These improved methods he suggests must be 
based on soientifio experiment and reasoning so 
that it becomes of major importance to ensure 
that the growing soientifio powras of the Empire 
shall be strengthened by umon and made available, 
m the full force so attained, for the solution of 
problems of production and marketing 

Much of Dr Bivetts article is devoted to a 
survey of the problems confronting pastorahsts 
and agnoultuTista m Australia The diseases 
which ravage their sheep blow fly, foot rot braxy 
like diseases, mtemal parasitio troubles, caseous 
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lymphademtis are all preventable he avers The 
beef mdustrv m North and North West Australia is 
threatened by the rapidly spreading buffalo fly 
pest The pnckly pear has more or less ruined 
60 000 000 acres of valuable stock raising land in 
Queensland Ignorance of soil soienco has been 
responsible for the economic rum of many agn 
cultunsts and the failure of settlement schemes 
fortunately Australian statesmen of all parties 
realise that it is wise economy to spend money 
oven at a time of scute hnancial depression on 
those services to which alone they can look for a 
solution of such problems and it is oc[ually ft rtunato 
that those m control of their scientific services 
realise the importance of oo operation and the 
pooling of knowledge through the medium of the 
vanoua imperial bureaux and imperial research 
institutions which now exist in the different 
countries of the Empire What is true of Australia 
IS also true of every Bntish Dominion and Great 
Britsm can be proud to ha\o created the institu 
tiuns which have served as models for them all 
Nevertheless it is not enough to have persuaded 
governments that production and distribution 
are best improved by the assiduous prosecution 
of scientific research and its apphcation Science 
has a greatei and nobler role to play than that m 
world affairs bcience m fact cannot be dis 
sociatod from any aspect of policy which seeks to 
determmo the future course of the form of civihsa 
tion for which science itself is mamly responsible 


The Wider Biochemistry 
ChUlinea of Bxothemtatry the Organic Chemtairy 
and the Phyatco Chemical Recuiuma of Btciogtcally 
Important Compounds and Syatema By Prof 
Ross Aiken Gortnor Pp xv + 791 (New York 
JohnWilej and Sons Inc London Chapman 
and Hall ltd 1929 ) 30f net 
TT will bo generally agreed that up to the present 
-L time the development of biochemistry has 
been most active in those aspects of the science 
which are associated with medicme m general and 
with animal physiology m particular Such ac 
cording to Prof Gortnor has been the case m most 
of the umversities of Amenoa and such, most of 
us will agree has likewise been the case m Great 
Bntam Biochemistry has not on that account 
suffered any undue restriction of its aotivitiee 
The reviewer feels personally that the future 
development of biochemistry can best be secured 
by retauung and even widenuig the administrative 
contacts with physiology and especially with 
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itnimal physiology But such a vieispoint in no 
sense implies a denial of the necessity for develop 
ing biochemistry as an independent science m 
corporating withm its wide bounds the methods 
of any sister science which give promise of oluoi 
dating the mechanisms of the living plant or 
animal 

It 18 clear that dunng the last two decades the 
younger science has found mcreasing utility for 
the techmques of the older physico chemical 
sciences and this ever widemng scope of bio 
chemistry is very a ell brought before iw in Out 
lines of Biochemistry which collates and ampbfies 
the lecture material used in Pre f Gortner s classes 
in agricultural chemistry m the Umvcrsity of 
Minnesota It must be made clear however that 
this IB not a text book of agricultural chemistry in 
the strict sense It is much more Thus it devotes 
ten chapters and 277 pages to a consideration of 
physico chemical problems intimately associated 
with cellular chemistry Some may regard this 
as an undue allowance in a book of this sizi but 
they are adequately answered by the onginahty of 
selection and the freshness of treatment of the 
matter embodied in these chapters much of it 
distinctly unusual in biochemical text books Prof 
Gortner is certainly to be congratulated on his 
breadth of vision in the more physical fields of 
biochemistry The remainder of the book covers 
the proteins mtrogen bases and alkaloids carbo 
hydrates and alhod compounds tannins plant 
pigments lipides essential oils and finally the 
biocatalysts — the vitamins and enzymes 

The proteins are veiy fully treated and special 
mention may be made of Chapter xiv on protein 
structure and isomensm and of Chapter xix on 
the biological reactions of the proteins The latter 
IS perhaps unduly bnei but the matter of both 
chapters is presented in a most stimulating manner 
In the section on mtrogenous bases the newer work 
on thyroxine ergothionome and spermine is m 
eluded but the nferences to glutathiom will 
require alteration m later editions The carbo 
hydrates arc well treated and in all cases the 
pyranoBidc and furanoside formube are used for 
the stable and reactive isomers respectively of the 
monosaccharide components There is a mistake 
in the formula of j^entiobioee on page 541 the re 
ducing glnoosi compenent bemg represented as 
ghiooluranoec instead of glucopyranose Gluco 
fnranose has not ytt been found m any natural j 
source either free tr m combination There is 
some oonfusian on pp o49 and 650 r^arding the 
individual monosaccharide components of some of j 
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the lesser known tn and tetra saccharides More 
over the a configuration is given to the gluoosidio 
linkage in sucrose The reviewer is not aware of 
the evidence upon which this is based All these 
are minor slips and can readily be rectified in a later 
edition In the section dealing with the polyvao 
ehandes there is included the extremely mteresting 
work of Heidelberger and his associates on specific 
immunological carbohydrates whilst the nature 
of the problems to be considered in relation to the 
internal structure of cellulose is well illustrated by 
diagrams from the papers of Sponsler and Dore on 
X ray analysis of ramie fibres — both very welcome 
features in a text book of biochemistry The 
chapters on fats and oils sterols and hpides are 
peihaps less satisfactory than those already re 
viewed the treatment though efficient strikes 
ont, as being somewhat less original and lackmg a 
httle in enthusiasm 

There are certam omissions which are perhaps 
explained by the circumstance that the book is 
based on courses of lectures to students of agn 
cultural chemistry This notwithstanding one 
feels that the important field of biological oxida 
tions and reductions — mcludmg some reference to 
that fundamental plant product cytochrome- 
might well have been mcluded in a comprehensive 
work of this type Moreover although mclamn 
and its formation are referred to m various parts 
of the book no mention is made of the important 
work of Baper in this held The r5Ie of bexose 
phosphates in fermentation is dismissed in two 
Imcs and no reference is made to the parallel 
phenomena of muscle chemistry 

The reviewer is well aware of the impossibihty 
of the author s anticipating all the strictiuts of the 
cntic determmed to be cntical and the above 
remarks are advanced not with the mtention of 
castmg any reflection upon Prof Gortner s note 
worthy contribution to the hterature of bio 
ehemistiy but rather that they may servo as a 
guide to the reader as to what fields he may expect 
to find covered and what omitted m the impressive 
mass of well ordered mformation embraced within 
the covers of this work Textual references to the 
original hterature are ample and are extended m 
a senes of general references at the end of the 
volume Outhnes of Biochemistry will be 
deservedly popular on both sides of the Atlantic, 
and it is the oertamty of the demand for further 
editions that encourages the reviewer to stress his 
personal r^irets regarding what is omitted In no 
sense does it lessen his enthusiasm for what is 
mcluded and treated so admurably J P 
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A Biologist in the New Hebndes. 

Man and Antnuda tn the New Hdtndee By Dr 
John B Baker Fp xir + 200 + 17 platee 
(London Qeor^ge Boutledge and Sons, Ltd , 
1929) 12» 6d net 

O N two ocoamons, in 1022 and 1927, Dr Baker 
spent five and seven months in the New 
Hebndes, bent on acientifio pursuits No one will 
read m his account of these explorations vivid or 
wordy desonptions of tropical scenery and tropical 
mankind , the style is matter of fact, rather 
abrupt, sometimes a httle careless, but no one will 
gainsay the importance of the facta themselves 
or but admire the pains taken by the author to 
make his mvestigations as thorough as difficult 
conditions would allow 

The rapid deimpulation of Melanesia has exercised 
the mmds of many travellers, and vanous recent 
wnters have attnbuted it to a score of different 
causes Dr Baker makes his own oontnbution 
In Espmtu Santo, whore the expedition was based 
relics of villages the inhabitants of which had died 
off were frequent amidst the dense forests of the 
mtenor, and an estimate made by an English 
resident of some twenty five years standing placed 
the population then at ten times its present num 
bers A census of a considerable number of the 
villages brought out the stnking fact that for each 
100 females there were 169 males, the second highest 
male/female ratio recorded of any people in the 
world at the present day While Dr Baker admits 
that mtroduc^ diseases and abortion are the chuf 
causes of depopulation, he agrees with Buxton m 
regarding this abnormal sex ratio as a factor of 
great importance Unless the birth rate were very 
high, and here it is the reverse, no race could fail 
to decline under such conditions 

To our knowledge of the fauna of the islands 
Dr Baker made very considerable additions, as 
witness his list of some 29 new species (mostly 
Arthropoda) Undoubtedly his most mteresting 
faumstio survey was that of the almost hitherto 
unknown “ Steaming Hill Lake m the hollow of 
the ancient crater of Santa Mana Of thirty species, 
ten are probably new to soienoe, a Isuge proportion , 
but we are not prepared to agree with the author 
when he suggests that the specific differences 
cannot possibly be regarded as “ of use " to their 
possessors liie phymcal conditions of the lake 
are so peculiar, its altitude, relatively high tern 
peratnre, and ounous temperature gnKlient, that 
who IB to say what variations they may induce 1 
On the sea-shore of the island of Gaua shme 
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excellent ecological observations were made A 
study of the coral reef m the mass suggested a 
modification of the gradual subsidence theory of 
fnnging reef formation The new idea is that a 
relatively slight sinking, which need not be con 
tmued, may offer conditions smtable for a gradn 
ally broadening fnngo of coral, smee even m the 
presence of the reef the coast lino itself recedes 
before the erosive action of shore breakers Instead, 
therefore, of expanding outwards from the original 
shore line, the reef expands mwards over erosion 
submerged coast Detailed examination of the 
half mile of reef brought to light a fairly defimte 
zomng of coral gem ra and cvi n more dofaiute was 
the zonal arrangement of holothunan genera and 
species revealed by a count of mdividuals from the 
shore to the edge of the reef, an observation which 
fits m with recent work on the zoning of moUusca 
on bcottish shores 

Fmally reference must be made to the scientific 
use to which the extraordinary abundance of mter 
sexual pigs was put The abnormality elsewhere 
18 extremely rare amongst mammals, but in these 
islands where pigs ore the most highly valued of 
possessions, between ten and twenty mtersexes 
occurred to every hundred normal males The 
type 18 quite distmct from those known in Europe, 
and its abundance and vanety have led the natives 
to classify the mtersexes into seven recognisable 
groups Dr Baker traces the probable develop 
ment of these different stages, and suggests a con 
vmcmg theory of thoir origin and of their genetics 
This 18 an mteresting book, because touching 
upon many different subjects, it sees all from the 
point of view of the scientific student J B 

Infra Red Spectroscopy 
Dae uUrarote Spektrum Von Prof Dr Clemens 
behaefer und Dr Frank Matossi (btruktur der 
Matene m Emzeldarstellungen, herausgegeben 
von M Bom und J Franck, Band 10 ) Pp vi + 
400 (Berlm Julius bpnnger, 1930 ) 28 gold 
marks 

T he remark has not infrequently been made 
that progress m scientific knowledge depends 
ultimately upon the discovery of new methods of 
techmque and the perfection of older ones How 
ever much one may wish to uphold the claims of 
pure theory, there remains the conviction that, 
broadly speaking, it is the experimentalists who 
set the pace, either m providing trustworthy data 
or, for various reasons, fading to do so In few 
branches of physios has this been more obvious 
ol 
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than m research upon infra red radiation and its 
reactions with matter As the authors of the book 
now under review remind us, it was Hersohel who 
discovered the existence of these radiations so long 
ago as 1800 , 3 ret other parts of the spectrum — 
X rays, for example — came to light decades later 
and grow in importance far more rapidly The 
reason is to be sought in the exceedingly difficult 
nature of expenmentation m the infra red It is 
not too much to say that the conquests of the last 
few years have reduced many of the teohmoal rebels 
to a satisfactory degree of subordination a few, 
however, still offer stout resistance, and against 
them a war of attrition is probably the only course 
Prof Schaefer is not only a pioneer m infra red 
spectroscopy and the founder of an enthusiastic 
school of duKsiples which includes Dr Matossi but 
it has also come his way to hold chairs of both 
theoretical and experimental physics at vanous 
times The book now before us is the work of 
labourers in a vmeyard who take no delight m 
picking to bareness for the say so of it, but who 
have garnered judiciously, assessing almost to per 
fection the value of the crop It is this that has 
made the laboratories at Marburg and at Breslau 
institutions whereunto seekers may resort and be 
certain that they will come away humbler and wiser 
After a short historical intr^uction the reader 
IS asked to face some seventy pages devoted to 
experimental affairs It is all very valuable and 
the fact that it comes first serves to stress the 
hardly won battle for techmeal supremacy The 
only drawback is that it might give the impression 
that the subject is httlo beyond the sum of its 
inherent difficulties The next chapter is more 
encouraging and deals adequately with the 
questions of heat radiation and their theoretical 
significance A brief but sufficient treatment of 
the general Maxwellian relations follows, together 
with the work of Rubens on optical constants The 
reader may now pause and take breath, for it is 
here that the book changes its outlook 
So for, infra red rays have dime all that electro 
magnetic waves of such a range of frequencies 
should, they have fitted reasonably well into the 
classical scheme and have jwovided a host of traps 
for the unaary obswver The authors, however, 
are not amongst those who ruminate on past 
viotones they are about to show how this region 
of tile spectrum is of the first importance as the 
means whereby the physicist probes mto the nature 
of the molecule Theoretically, m this the chemist 
should rejmoe (though in praotioe he usually does 
no such ^mg), and the X ray worker will benefit 
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from evidence on crystal structure from directions 
whence he least expected it 
Chap IV is devoted to the infra red spectra of 
gases and hquids After a general treatment along 
what must now be called classical quantum lines, 
the authors expound such portions of the new 
meohamos as are directly apphcable One wonders 
whether so much sx>ace need have been given to 
the Hamiltonian and the correspondence principle 
they are discussed at length m countless text books, 
while it seems unhkoly that anybody would embark 
upon such a special study as that of infra rod 
spectra without a working knowledge of such 
matters On the other hand the recent venfacationa 
for polyatomic gases and the finer pomts of molecular 
structure provide very welcome reading they are 
presented with a generosity to workers outside 
Germany which is a pleasure to record 
Solids next receive attention Here too there is 
a good deal that one is accustomed to find else 
where, included no doubt for completeness and the 
reader s convenience, but the story of the gradual 
unravelling of crystal spectra and the fitting 
together of fundamentals overtones, combination 
tones and inactive vibrations mto a consistent 
whole 18 told as only those can tell it who have 
kept many a mght vigil watching the excursions 
of the spot of hght on the scale The value of the 
results IS great, both for crystal dynamics and 
sometimes even for the revelation (from the 
character of the absorption bands) of subtle 
raceties m crystal structure 
In spite of the high price, speotrosoopista and 
physical chemists should stnve to add this volume 
to their hbrary they will find m it not only 
enlightenment but also a certain majesty as of 
those who return from the harvest, bringing them 
sheaves with them F Ian G Bawunb 


The Older Rcxrks and Pbysioffrapby of 
Scotiand 

Chapters on the Otology of Scotkmd By the lato 
Dr BenjammNeeveFietKihandthelateDr John 
Home Pp XVI +232 + 18 plates (London 
Oxford Umveraity Press, 1930 ) 10s fid net 

T he late Dr B N Peach, of the Soottiah Geo- 
logwal Survey, is well known to have advo- 
cated the view that tiie Moine gneiss, the most 
extensive formation m Sootland, is the metantor- 
phosed eastern extension of the Tomdon Sandstone 
His remarkable personal mfluenoe gave that ocm- 
elusion long ounenoy among his ooUeagues and bi- 
spued a senes of ingemous hypotheses to rsoonoile 
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It with the facts This view was however never 
adequately explained in print and remained gener 
ally unintelligible One of its unfortunate oonse 
quenoes was that it prevented the preparation of 
the work on the geology of Scotland which had been 
planned by Peach and Home for Home rejected 
this view of the relation of the Moine and Tomdon 
lan rooks and the two authors could not complete 
their account of the farst section of Scottish geology 

After Peach s death Home resumed work on t^ 
book and prepared five chapters which give a valu 
able account of Scottish physiography and of the 
petrography distribution and history of the mvesti 
gation of the older rocks These chapters contam so 
much moonsistont with Peach s opimons that they 
are clearly the work of Home The sixth and 
seventh chapters with the accompanying illustra 
tions l^ig 27 and Plate XVIII are the work of 
Peach and their pubhcation is of importance as 
they record opimons which have had a great mflu 
enoe on Scottish geology The arguments for 
Peach B conclusion that the Moine gmiss is altered 
Tomdon Sandstone are clearly stated by Home on 
pp 190 200 and they are followed by three objec 
tions which appear unanswerable In the text 
(p 76) reference is made to the occurrence of Home 
pebbles m the Tomdon conglomerates of Loch 
Broom if those pebbles arc Mome they are an abso 
lute objection to the Moine and Torridonian being 
of the same age The text quotes Teall to the effect 
that the five pebbles from the Tomdonian submitted 
to him could all be matched by rocks mapped by 
the Survey as Moine and a footnote adds that Dr 
Home was of the opimon that they are typical 
Moine granulites 

In Peach B chapter on Islay some of the sand 
stones are represented as Tomdonian as if there 
were no doubt of the fact and on the map and the 
section (Plate XVIII f 3) those rocks are marked 
as Tomdonian without the query which Home in 
fflsted on inserting m the Survey maps The note 
of interrogation is retained in the block reproduced 
on p 204 The identification of these rocks as 
Tomdonian is said on p 206 to be oonvincing 
but it has been emphaUcally rejected by Mr J F N 
Green and the reviewer The upper quartates of 
Islay are identified as Cambrian on evidence that 
appears quite inadequate Dr Peach s general 
views are oleaHy shown by the Plate XVin and are 
bewildering The succession includes neither Moine 
iu» Dabadian The Loch Tay Limestone is repre 
sented as the equivalent of the limestone m the 
slates of Toward, of the Margie Lunestone of the 
Highland Border senes and of the fossiliferous Stin 
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char Limestone (Llandeilo or Middle Ordovician) 
near Qirvan The Ben Ledi Gnta are claimed as 
Silurian the bulk of the Dalradian as Cambrian 
and the Islay Lunestone as Tomdonian Dr Peach 
expressed such views m conversation but they ap 
poarod vague and variable and it was difficult to 
SCO how they could be reconciled with the general 
evidence They are now published explicitly in 
Plate XVm 

This dehmte statement of the opimons which 
Peach advocated so persuasively renders the volume 
of histone importance though the sections which 
explain his views will probably be regarded ulti 
matoly as c ne of the cunosities of Scottish geology 
J W G 

Bibliographical Guides 
R^ermce Books a Classtfied and Annotated Guide 
to the Principal Works of Reference Compiled 
by John Mmto Pp vu + 366 (1 ondon The 

library Association 1929 ) 2ls 

T HF need for a new guide to tho literature of 
books of reference compiled from the pomt 
of view of tho requirements of the larger hbranes 
in Great Bntam is undoubted and no better choice 
could have been made m the selection of an editor 
m chu f than Mr Mmto the learned hbranan of the 
Signet Library in Edmburgh Tho Brussels deci 
mal system of classihcation has been adopted as a 
basis for the classihcation of the entnes Stnet 
adherence to any system of classification leads to 
unsatisfactory results for while a work can be 
placed only m one class its contents may justify 
duplication or multiple entry in several For 
example the most complete bibliography of 
American literature is Sabm s Bibhotheca Amen 
cana but it does not appear m this class though 
it does elsewhere under works relating to America 
This 18 a case where repetition is justifiable but 
when need for repetition arises from defects m the 
classification the better course is to modify the 
olassifioation by amending the class dehmtion or 
by transfemiig tiie class elsewhere tor example 
alchemy is treated m the Brussels olassifioatioii as 
a branch of ooonlt {diiloeophy and only one entry 
appears relating to alchemical MSS Thu u a 
case for class transference— for the bibliography 
(ff alchemy and chemistry are often oombined It 
cannot be too strongly stressed Hiat m preparing 
guides of the character of thu work great Heedmn 
18 permissible in amending a classifloation if such 
amendment tends to clarify the results for the users 
of the book 
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The classes most fully dealt with in the guide are 
“ General Beferenoe ”, Social Scienoes ”, and " His- 
tory and Geography ” These classes go to con- 
firm Mr Mmto’s reputation for solid and scholarly 
workmanship , but in the classes ” Natural Science” 
and ” Useful Arts ” Mr Mmto and his coadjutors 
are clearly out of their depth The nature of the 
omissions may be gathered from tiie following 
examples In the class ” Chemistry ” there is no 
reference to any of the chemical abstracts or under 
“ Chemical Technology ’ to the annual reports of 
the Chemical Society Under " Mining Engineer 
mg ” ‘ The Mmeral Industry ” is omitted, and 
there are only two entries under the “ Bibliography 
of Agnoulture ’ — one a 44-page pamphlet which is 
described as representing an important collection < 
The agnciiltunsts Bible, ” The Experiment Station 
Becord ’ , is not recorded In tummg to the list of 
contributors mentioned m the preface we see that 
the advice of Lbranans of scientific institutions was 
not thought worth seonnng It is regrettable that 
the Library Association did not insist upon a proper 
representation of scientiflo bibhographers upon the 
advisory panel The neglect of scientific advice 
has rendered an otherwise valuable work useless for 
scientific and techmcal workers 


Our BooksbelL 

OeoUtgtache KarU der Erdt Von Fronx Beyschlog 
Bearbeitet nut Unterstutzimg durch die Preus 
sisohe Geologische Landesonstalt I 16,000,000 
Lioforung 2, onthaltend die Blatter 6, 6, 0, 10 
(Berlm Gcbnider Bomtraeger, 1929 ) Gesamt 
Subsknptionspreis 160 gold marks 
Thb second section of this map on the scale of 1 to 
16 milhon, which is being issued by the Prusoan 
Geoloucal Institute under the supervision of Prof 
Beysohlag, includes the four sheets of the southern 
part of the New World Two of them were easily 
prepared, for one covers the Central Pacific with 
part of California, and another the south Pacific 
and New Zealand The islands are too small to 
show them composition by colour, but mitials might 
have been used for the purpose As it is, isla^ 
such as Barbados and those off Brocil are left 
without any indication of their geology 
The most impmtant of the new sheets is one 
covering Central and most of South Ammica, and 
another of Patagonia and the South Atlantic 
Idonds These two sheets are especially useful 
It is not easy to read them fully wiwout Uie index 
of oolours, which is to be issued with the lost 
section , but they give a clear view of the general 
strnoture of South Amenca South Geoigia is un- 
fortunately coloured as Archean, and that mistake 
IS the more remarkable since the fossil which most 
oleaijly proves that at least part of the slates m the 
island are MeeosoiO was fou)^ by a German doctor, 
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was determined by Pompechg, and is m the colleo- 
tion of the Umversity of Heidelberg The un- 
certainty as to the geology of South Amenca may 
be realiM by comparison of this miro with that 
compiled by Du Iroit m 1927 Prot Beysohlag 
greatly reduces the area of Lower Mesozoic volcanic 
rooks m the Upper Parana basm and south-western 
Brazd, but moludes m the lavas a large area near 
Ascension which Du Toit marks as Devonian, 
Carboniferous, and Archean The composition of 
the Sierra de Tanjd and range to the south of it 
are also different from Du Toit’s map The maps 
are an example of clear and beautiful colour 
pnntmg 

Im tiapea de la phyatque Far H Volkm^r 
(Enoyclopddie (luthier Villars ) Pp ix-»-217 
(Pans Gauthier Villars et Cie, 1026 ) 20 francs 
This bttle book of 200 pages is such a good example 
of the specially French art of populansation that it 
IS worth examining how the success is obtained 
The first pomt is obvious and clearly attained m the 
case of M VolknnMr the author must be a master 
of his subject \^ercvor he gives details of any 
particular conclusion or expenment, he speaks 
clearly, as one who has been t^ugh that stage and 
knows it In the second place, he must be able to 
select with jud^ent This Ixxik, slight as it is, 
gives some enli^temng illustrations of all the mam 
stages from Archimedes to Planck and Rutherford 
The third pomt is one on which the French are 
nearly always more successful than others, one on 
which the h^lish p^ulanser u apt to feel shy and 
open to comment The suooessful author of such a 
bMk must give a oertam amount of morahsmg and 
what may thought commonplace genereduation 
In this matter M volknngor is particularly good , 
be gives it and it does not appear cheap Not only 
his own remarks but apt quotations from greater 
men punctuate and e^ivon especially the later 
pages “Le sucote est le plus puissant toxique ” 

‘ Le but essentiel de 1 industne est rodaptation des 
nebesses k la satisfaction les besoms huznaina ” 
“ Tout le secret de sa valeur et son influence [that is, 
of physios] est dans le fait qu’elle est la soienoe de la 
mesure ” 

The book concludes with two short but sufficient 
chapters on the place of theory m soienoe and the 
nature of soientifio law The reader gets a ghmpee 
of the philosophy of the subject, but is not im- 
mersed m it F 8 M 

An Introduction to Organic Chemietry By Dr 

Bno John Holmyard Pp xi-i-282-flO j^tes 

(London Edward Arnold and Co, 1980) 

4s 6d 

Db Houctabd has attempted to arouse mterest 
m organic ohemistry among boys and giris m nppec 
forms who have already passed the school oer^- 
cate examination, by desonbing the starooture and 
chemical properties of some cn the simpler com- 
pounds m b^ the alij^atio and the aromatio 
senes Stress is laid upon methods used m 
punfioation and analysis of compounds and upim 
the development of stototural formuhe m order to 
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famihaiUB the atndent in the first place with the 
kmd of reasoning by means of which a knowledge 
of moleonlar structure may be acquired, and, 
secondly, with the general properties associated 
witb rartioular groupinm To each chapter is 
appended a list of questions to be answerra, but 
no practical details are given for Ibe guidance of 
begmnem The illuatrstionB include ten full pa^ 
plates, SIX of which are portraits of eminent 
chemists The descnptive narrative is occasion 
ally relieved by the mtroduction of chemical 
theories, such as Baeyer s strain theory, the ibeory 
devised by Le Bel and van t Hoff to interpret the 
existence of optical isomerism, the polymerisation 
of formaldehyde to accoimt for the photosynthesis 
of carbohydrates and the discussion of the onenta 
tion of ^envativoB of benzene Notes are also 
given upon modem commercial procossui The 
style IS clear and the text is not overloaded uith 
detail 

Ihe Art and Reltgum of Foasil Man By Prof 
G H Luquet Translated by J Townsend 
Bussell, Jr Pp xiv + 213 (Now Haven Yale 
Umversity Pre^ London Oxford Umversity 
Press, 19% ) 23s net 

This volume is a translation — and it may be said 
an excellent translation — by Mr Townsend Bussell, 
of the Amenoan School of Archmology m France, 
of Prof Luquet s ‘ L Art et la Behgion des Hommes 
foBsilea M Luquet is the author of a consider 
able number of works on the psychology of pnm 
itive and prehistono art but a wise choice was 
made m seuoting this particular volume for transla 
tion into EmIi^ Not only is it a valuable de 
scnption and analysis of the vanous classes of 
Pal^hthic art but it is one of the most important 
contributions to be made by French archaiologists 
to the discussion of the meaning and purpose of 
that art M Luquet is a strong supporter of the 
view which holds to the dismtorestod ongin of the 
art of Palmohthio man, though it is recogmsed that 
m certain oases a magical element must be ad 
mitted The evidence for a belief m some sort of 
life after death to be deduced from the bunal 
customs of Palaiohthio man is here well marshalled 
and thoroughly sifted The illustrations are ex 
cellent , they have been selected with disonmina 
tion, but at the same tune without undue partiality 
to the lino of argument followed by the author 

A Dicttonary of SaerUtfic Temu Pronunetalxon, 
Dtrwatxon, and Dtfinxtwn ^ Temu %n Btology, 
Botany, Zoology, Anatomy, Cytology, Embryolo^, 
Phynology Bv I F Henderson and Dr W D 
Henderson Second edition, revised Pp 
XI + 352 (Edinburgh and London Ohver and 
Boyd, 1929 ) 16« net 

Thb first edition of this dictionary was published m 
1920 Nine years later a second edition appears 
Clearly the soientifio workers for whom it was oom 
IHled have found the book useful 
The present-day student of smeiioe is usually ill 
edusated on tihe olassical side He often employs 
the oommoneet terms m vogue without any serious 
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refieotion as to thenr hteral meamng, and bis mis 
pronunciations must appal the soholM of Latm and 
Greek But if he possess this dictionary and 
consult it faithfully, there will be less excuse for his 
blunders 

The second edition contains fifteen hundred new 
terms, but 18 no bulkier than its predecessor Much 
care and thought must have gone to the recompila 
tion and the publishers are to be congratulated on 
their wise decuion to allow the whole book to be 
reset Ihe authors offer their thanks to thoso 



will bo forthcoming for future editions 

D L M 

The Wtldemeea of Denali hxpUmdtonx of a Hunter 
Naturalut tn Northern ilaska By Charles 
Sheldon Pp xxv+ 412 +63 plates (Now York 
and London Charles Senbner s Sons, 1910 ) 21« 
net 

The late Charles Sheldon was a great hunter and this 
posthumous work describes the last of his huntmg 
trips amongst the snows of Denali or Mt M Kinlcy 
in Alaska But Sh« Idon was also a sound observer 
of Nature and while the sportsman will be thrilled 
by his descnptions of difficult stalks after bighorn, 
moose and reindeer, the naturalist turns, with some 
rehef, from the tales and pictures of slaughter to 
hiB comments upon the hvis of these and other 
wild ammals Colour protection attracted his atten 
tion snowy owls hunting for mice m the snow 
were moonspicuous, and motionkss ptarmigan were 
invisible tne markings and coloration of the lynx 
blended with the rocks but the colour of the 
mooso rather revealed than concealed it and the 
white bighorns were sometimes visible three or four 
miles away A sudden plague of field mice and 
lommmgs sprang up m 1907 where nunc had been 
seen before marsh hawks mcreased m numbers, 
and by May of the following year mice were scarce 
agam There are many such notes scattered 
throughout the text, but the book is primarily a 
hunters account of the pursuit of big game and 
the habits which had tn be explored to make the 
pursuit fruitful 

The Phyetoiogy of love By Dr Gtorge M Kat 
samoB Pp VI + 326 (Boston, Slass The 
Author 176 Huntington Avenue, 1929 ) 4 
dollars 

Dr Katsainos cannot be said to havi contributed 
any great advance to our knowledge m the work 
under notice He is somewhat mtolerant of the 
views of others and shows a lack of tbe critical 
faculty in his discussion, allowing his emotions to 
run away with him To attribute homosexuality 
to satiety with heterodox sex cravings shows a very 
superficial knowledge of up to date psychopatho- 
logy, and Hus is confirmed when we hnd him attn 
buting Peychopathut Sexualu to Freud I One 
would hesitate to compare dyspepsia to what the 
author pleases to call dyseroe — surely this is a 
travesty of physiological pnnciples The book 
leaves a feeling m dissatisfaction 
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Letters to the Editor 
[The hdOof doea nol hold kmutl/ reapotuible for 
optmotu expreaatd by hta oorrespondmia Netther 
eon ha undirtaka to return nor to eorreapond with 
the wntera of rejected manuaenpta tntended/or thta 
or any other part qf Natubb No nottee ta taken 
cff anonymoua commumcattona ] 

r Structure and the Origin of Stellar Energy 


Thb generally accepted theory of the internal con 
ditiona in etare due to Sir A 8 Fddington depends 
lar^y on a epeoial solution of the fundainental 
equationa and according to thia a definite calculable 
luminoaity is aasooiatea with a given maes If this 
were the only solution of the equationa it would 
conflict as 1 have repeatedly shown m recent i apers 
with the obvious physical considerations which show 
that we can build up a given masa m equilibrium so as 
to have an arintran luminosity (not too large) what 
ever the assumed physical propmrtiea of the material 
I have recently noticed that the fundamental equa 
tions possess a whole family of 
solutions corresponding to arbi 
trardy assigned luminosity for 
given mass These solutions 
show immediately that Edding 
ton 8 solution is a special solu 
tion and oorresj onds to an 
unstable distribution of mass 
In the stable listiibutions the 
lensity and temperature tend 
to very high values as the centre 
IS af I roached theoretically be 
ciraing infinite if the classical 
gas laws held to unlimited com 
pressibihty 

The physical properties of the 
stable configurations can be 
described as follows Suppose 
a star is built up according to 
ltddingtona solution with his 
value of the rate of mternal 
generation of energy I et the 
rate of internal generation of 
energy dimmish over so slightly 
T1 en the density 
distribution 
suffers a remark 
able charw Die 
" mass suffers an 
'f~ ' intenseoon 

Fio 1 oentration to 

wards its centre 

the external radius not necessarily bemg chained The 
star tends to precipitate Itself at Its centre to crystallise 
out BO to s{ e^ forming a core or nucleus of very dense 
material Ihe star tends to generate a kmd of white 
dwarf at its centre surrounded of course by a gaseous 
distribution of more familiar type the star is like 
a yolk in an egg In this oonngUFation the density 
and temperature are prevented from aasimmig infimte 
values by tlie failure of the clasaioal gas laws but 
they reach values mcomparably higher than current 
estimatce hor example it seema probable (though 
the following estimates are subject to revision) that 
the central temperature exceeds 10» degrees m com 
nanson with the current estimates of the order of 
10’ degrees and the density may run up to the 
maximum density of which ionised matter is o^iable 
The unstable density distnbution of Eddington a 
model (curve A) and me stable density distribution 
of actum stars (curves B) are mdicatra roughly m 
Fig 1, whi^ IS not drawn to aoale It may be i 
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mentioned that the instability is of a radically different 
kind from that discussed Sir James Jeans He 
concluded that perfect gas stars of Eddingtqp s model 
were vtbratumimy unstable In mv mvestigations 
the instabihty of Eddmgton s model arises from any 
slud^t departure of the rate of generation of enm^ 
bcTow the critical value found by Eddmgton The 
perfect gas distribution of my solutions u perfectly 
stable Imt the density necessarily mcreaaea until 
degmeracy or imperfect oompreasibuity takes control 

The coiuequenoes unount to a complete revolution 
m our picture of the internal constitution of the stars 
In the mtensely hot mtensely dense nucleus the 
temperatures and densities are high enough for the 
transformation of matter mto radiation to take place 
with ease It is to this nucleus that we must look 
for the origin of stellar energy a nucleus the existence 
of which has previously been unsuspected The 
difficulties previously felt as to stellar conditions being 
sufiloiently drastic to permit the evolution of energy 
largely disappear Many of the cherished results of 
current mvestigations of the mtenors of stars must 
be abandoned current estimates of central tern 
persture central density the current theory of 
pulsating stars the current view that high maes 
necessarily imphes high radiation pressure the sup 
posed method of deduomg opacity of stellar matenm 
from observed masses and luminosities the supposed 
proof of the observed mass lummosity correlation — 
all these require serious modification 

The new results are not a speculation They are 
derived by taking the observed mass and lummosity 
of a star and finding the reetriotions these impose on 
the possible density distributions compatible with 
this maes and lummosity By mtegratmg the funds 
mental equations from the boundary mwards we 
are inevitably led to high central temperatures and 
densities bo long as the olassioal gas laws persist 
the solution is one of the family with a central 
smgulanty (mfamties m f and T) and it is only the 
ultimate failure of the gas laws which rounds off tlie 
distnbution with a fimte though very large central 
p and T 

E A Miwe 

Wadham College Oxford 
July 29 


Structure of Carbohydrates and ffielr Optical 
Rotatory Power 

It would appear from two reemt publications by 
Dr C 8 Hudwn of New York (J Amer Chem Soe 
62, pp 1680 1707 1930) that the classification of 

the nng structure of sugars can be decided upon httle 
more evidence than that of the optical rotations which 
these substances display m a single solvent and for 
light of one selected wave length If this claim could 
be substantiated the method might be usefully ex 
tended to other ^ups of compounds and the laboun 
of oigamc and bio cnemists would bo immeasurably 
sunpUfied 

Dr Hudson is satisfied however with a standard 
of constitutional proof for the carbohydrates which 
will not find general acceptance In no case does he 
advance evidence which is unequivocal for any sugar 
although he attempts to ^ply definitive formuhe to 
many His sohraae finds its on^ m the assumption 
that optical rotation is an additive property At the 
same time that he is seeking to test this hypothesis he 
assigns diflenng struotural formuhe to explam the 
uomalies that anse from it These are at vansnoe 
with many of the constitutional formuhs which my 
oo workers and I have established from a fundameatal 



NATURE 


August 16, 1930] 


«tudy of the behaviour of ■ugan, although now, after 
•ome yean of duagreeineiit he aooepts my formula 
for gluooee (NAXtTBX 116, 480 Sept 10 1926) 

C S Hudson has not utilisM the means which 
ware open to him to test the validify of his views by 
direct chemical expenments The basis on which he 
devdops his argument is the presumed existence, 
which his statistical methods enable him to detect of 
the residue of a new form of mannose (calculated 
(■>]« + 77°) m aoetobromo , chloro etc denvativee 
of 4 gluoosido mannose obtainable from cellobioee 
through oellobial All the calculations leading to the 
allocations of structure for the remaimng sugars are 
made to rest upon the assumption that me mannose 
occurring m the ordinary known form of o methyl 
mannoside is not present as a residue m this biose 
If this foundation for his scheme fails then the entire 
superstructure of rival formulte which he has raised 
upon it must collapse 

A survey of Dr Hudson a two recent iiapers (i tupra) 
has led me to select for this ontioal test an experimental 
method which he has tacitly approved he has 
accepted and utilised the observation of Fischer that 
p methylmaltoside gives rise by enzyme hydrol^is to 
p methylglucoside without ring change Imphcit m 
Dr Hudson s scheme therefore is the expectation 
that 4 glucoBido a methylmannoside will yield by 
enzyme cleavage his hypothetical a methylmannoside 
(Mi) -I- 126°) inasmuch as this is the glycoside of the 
unknown form of mannose to which lie has assigned 
the 1 6 nng 

With my colleague Dr E L Hirst and other oo 
workers (R J W Wnolds H R L Straight H A 
Thomas J I Webb and Miss M Plant) I have pro 
pared and mvestigated the ohenuoal behaviour of both 
4 glucosido a methylmannoside and 4 galactoaido a 
methylmannoside to which the 1 4 nng for the 
mannoaido residue cannot apply since the 4 position 
in this residue is occupied by the bioso Imk Wo have 
found that these substances ora hydrolysed by emuUm 
and yield the ordinary known form of a methylmanno 
side (Ms +70 ) which is the pyranoside (1 6 nng) 
To this pivotal compound Dr Hudson has assigned 
the furanoside { 1 4 nng) structure It follows that 
the whole of his rival formuhe for mono and di 
saccharides become meamnglesa 

I he above biosides are prepared ui the same way as 
the bioses namely from oellobial and loctal by the 
action of perbenzoic acid but m the presence of 
methyl alcohol instead of water The same 4 gluco 
sido a methylmannoside has also been obtamecT from 
aoetobromo gluoosido mannose the reference com 
pound quoted in the statistical scheme 

Had Dr Hudson tned these expenments it is di£Q 
cult to see how he could have committed himself to 
speculations that are at vananoe with this and with 
much more chemical evidence which is on record 
Moreover should it be the case that rotational values 
only are considered the releviuit factors then one may 
add that the rotations of these biosides and of the 
correepondmg bioses are widely divergent from those 
required by his system of classification baaed on 
epimeno differences with cellobiosides and loctosidcs 
and the free sugars £rom the optical rotations of 
these new compounds m the senes upon which his cose 
IS based he could have confuted hu own thesis and 
demonstrated by statistical methods the presence of a 
residue of the ordinary known form and not the 
^pothetical form, of methylmannoside or mannose 
We showed two years ago that the pnnciple of optical 
superposition does not apply uniionnly throui^ut 
the sugar group and that m the mannose, lyxoee, 
rtuunnose senes the failure was conspicuously evident 
The results now summarised are m complete ogne 
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ment with the sugar formuhe we have eatabhshed over 
many yean by methylatum studies lactone formation 
and degradation and by a comiianson of the reaction 
velocities of glycosides under hydrolysis wid by other 
direct ohemiciu methods 

W N Hawobth 

Umversity Edgbaston, 

Birmingham 
July 24 


Predlssodatlon Of the Phosphorus (P,) Molecule 

In a recent letter to Naturb H H Van Iddekinge 
(Natubf 126, 868 1980) communicated the obsw 
vation that in the omission speotnun of S, the same 
bands occurred as in the abwrption spiectium with 
the exception of those bands which are diffuse m the 
absorption spectrum (Henn and Teves Natx bk 114, 
894 1924 and Rosen Z f Phya 62, 16 1928) 

According to Van Iddekinge (see also Kronig Z f 
Phya 02, 300, 1930) this is readily explained by 
the fact that the difluseness of the b^d lines is due 
to a spontaneous dissociation of the molecule in the 
upper state of these diffuse absorption bands (pre 
dissociation) which occurs before radiation con take 
place emission of these bands cannot therefore be 
observed 

When mvestigatmg the emission band spectra of 
the phosphorus (P,) molecule I found about six 
months ago an extended band 83 r 8 tem from 3800 A to 
the far ultra violet the longer wave length part of 
which has already been measured by (rauter (/ / wtaa 
Phot 5, 1 1907) The vibrational structure of this 
part was easily analysed whereas the shorter wave 
length part is rather difiicult because of overlapping 
of the bands and vibrational perturbations and has 
not been yet completely analysed ITio analysis of 
the short wave length part showed that those bands 
are present the r of which is below a certam value 
say a ‘ In that rwion there are five strong bands 
with r a but no bands at all with r a + 1 o + 2 
etc What is even more significant is that the band 
lines of the bands with r a siuldenly stop at a 
certain low value of the rotational quantum number 
the last Ime being very mtense whereas the Imes of 
the bunds with r a 1 stop at a certam higher value 
of the rotational qiiantum number no fall of mtensity 
being evident for lower values of r 

The explanation of this phenomenon was rather 
obvious and is the same as that mdependently 
obtained by Van Iddekinge and Kronig in the case of 
b. Though the absorption spectrum of P| vapour 
has not > et been investigated it may be assumed as 
certam that the sudden stop of the bands at the 
value r a oorreeponds to the b^gmning of buids 
with diffuse lines in the absorption spectrum at the 
value r 0 + 1 These absorption bands however 
he m the far ultra violet bixiause as always for 
absorption bands r' will be small whereas the 
emission bands m question he on the other branch of 
the Franck Condon parabola that is high values of 
r* and therefore at longer wave length 

In all oases of diffuse molecular abaorpt%on spectra 
observed hitherto diffuseness seta m at a certam 
band but it has not been previously observed that 
it sets m at a certam line of a band It seems how 
ever to be so m the case of P, as shown by the fact 
of the drop of mtensity m the emisnon bands disoussed 
above sharpness of the lumt of prediseociation 

seems to be rather significant Therefore it would 
be hi^y mterestmg to mvestigate the absorption 
sgeotnim of the P, molecule, aim it is hoped to do 
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Rao«nt]v GrundatrAm aod Hulthto (Natcbx, 1M, 
6M : 1930), Stenvmkel (Z*/. Phy*., 69, 201 ; lOM) 
and Kioiug (Z. /. Phy., 69 , 300 ; 1030) have tned to 
explain aevend examples of the breakmg off of emisnon 
bands of hydnde moleoulea by preduaooiation. It 
seema to me, however, that m moat of these oases 
the available data are not sufiioient definitely to 
exclude Oldenberg’a explanation by rotational mata- 
hility (Z./. Phy» , M, S6S ; 1 926), because the energies 
of (bsiKioiation of all electronic states mvolved are 
very small and, as nearly always m hydnde si^ra. 
cannot be detennmed accurately, if at all. In the 
case of F„ however, which seems to be the first 
molecule other than a hydride showing this breaking 
off of band Imee, Oldenberg's explanation can be 
defimtely excluded, because the last observed vibra- 
tional frequency is 424 5 cm and the decrease for 
successive vibrational quantiima is 4 7 cm as shown 
by more than six definitely located levels. 

The absolute value of the prediiwociation lunit thus 
found cannot be given very accurately for the moment, 
because Uie origin of the band syst^ has not yet 
been found. A rough value of 43,000 cm > (6 5 volts) 
may, however, be given. This represents an upper 
limit for the heat of dissociation of the P, molecule 
(of. G. Herzborg, Z./. Phya., 61, 604 ; 1030). 

G. Hxbzbkso. 

H. H. Wills Physical Laboratory, 

University of Bristol, 

July 10. 

^ > Tha sbsolnta vilna of a euiiiot b« given, bseaiiM the odsin of tbs 
band lyatam baa not yet been fonnd. 


Distribution of Growth Activity in Bapagarua. 

iNVBsnaATiONS on the relative growth of parts in 
the common hermit crab, Eupagurua prvdaauax, 
which will shortly be published in eztenso m Eovxa 
AreAiv, reveal some interesting facts of general 
significance. 

In previous oommumcationa ^ it has been pomted 
out that when organs or regions are growing at rates 
different from that of the body as a whole, there 
exists in them a gradient of growth-activity, with a 
maximum point (growth-centre) from which the 
intensity of giowth decreases m both directions In 
the case of markedly heterogomo crustacean hmbs, 
this growth-oentro has always been the penultimate 
segment (propu^ This is confirmed for tho male 
n^t chela of Eupagurua, which is heterogomo m 
later stages. But in earher life this limb is growing 
only slightly faster than tho body j and in this phase 
the growth-oentro is two segments more proximal, 
in the menu. 

The followmg table gives the percentage increases 
of the various si^ments of the nght chela, and that 
of the thorax-length as standard for tho body, m 
young and old males. 



Tbonix 

lacbloa 

¥«nia 

Oarpot 

Pnpua 

Daotjr- 

Small male* 
(tlwnzIiaigtlL 
BO-llMmm) 

288 

886 

400 

860 

soo 

275 

^'^ocalxtraitk 
18 £-18 Sm^ 

86 

18 0 

18 4 

MS 


146 


The interesting pomt is that the stower-growing 
loft chela and the two long waUdng legs (perMopoda 
2 and 3) show, tliroughout the sise-range «vniTnin«fi _ 
a gradient similar to that of the ri^t chela in its 
early stages, with hi^ point in the menu. Tlius 
different constructions and different rates of relative 
growth of appendages demand that the mein increase 
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of growth shall be in different regions { but in both 
oases moreaaed growth proceeds by means of growth- 
gradimte oulmmatiiig m a high pomt or growth- 
centre. 

It then appears that we oan extend this oonoeption 
of growth-gradients from the growth of single ap- 
pendages to that of the body as a whole. Fig. 1 
shows the percentage inorease m length of the vanous 
appendages (or oonvemently measurable portions 
thereof) in both males and females, for a percentage 
moroase m thorsx-lei^h of 48 2 per cent, for speci- 
mens between 0 and 12 mm. thorax-length. The 
graded effect u well shown on the left mde of the male 
curve. Small eyostalks and maxilhpeds, lengthy 
2nd and 3rd pereiopods, short 4th and 6th pereiopoda 
— all, when coruidereil in regard to their growth- 






Hullllfad } 


OtoU 




Mrvlored } 


r*r«l«po4 ^ 


F*r«li>pod } 





rate instead of their absolute size, fall into a single 
I giadient-system with higli point at i>ereiopod 3. 
The male right side shows a similar gradient, but 
interrupted locally by the strong hotel ogony of the 
light chela. The female appendages show a different 
distribution of growth-intensity — eveiywhsro save 
posteriorly thw is loss than the male’s, and ham two 
nigh points, one between maxilliped and 2nd pereiopod , 
the other m the abdomen. 

Tho graded effect is shown also as regards the 
degree of asymmetry, which may be meaaiu^ as the 
peroentage ratio of the lengths of left-hand to right- 
hand appMidages. Fig. 2, which liluatrates Sub, 
requires little oonunent. Note that the greater 
n^t-handednees of the male thorax, culminating 
in the chela, causes males to remain predominantly 
ng^t-handed for a third of a segment farther down 
the body than is the ease in femeues. 

These facts would indicate that what we xomy 
looeely call ‘ growth-potmitial * is distributed in an 
ordeny fashion through the animal body, in a aeriea 
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of growth gradients, which are of vaiying shape and 
stemmess and apparently interact with one another 
as illustrated by the fact (foe ett p 010) that an active 



growth centre in one apiiendage is ooiielateil with 
increased growth activity in limbs immediately 
IKisteiior to it deci eased giowth activity in those 
immediately antenor S h Bush 

J S Huxirv 

King B C ollcge London W C 2 
July 28 

H ixley and Tawlaar Narvu June 16 19S9 p eio H ixkv 
t6 April 13 ig.g p 663 


Virus Disease of the Potato Streak 

The term streak has been apphed to a diseased 
condition of the potato in which the leaf and stem 
tissues become to a greater or lesser extent involved 
m a necrotic process The condition was first de 
scribed as a separate disease by Atanasofl under the 
name of stipple streak , and has smoe received con 
siderable attention from the clinical pomt of view 
from Qiianjer and others In this Institute I have 
shown how streak may be but an alternative 
symptom of another disease, namely, crinkle A , and 
my colleague Dr Kenneth tomth, that it may assume 
a somewhat similar relation to nngspot disease of 
tobacco In the former, the change tiom crinkle to 
streedc is mduced by vanetal susoeptibihty , m the 
latter, by poMoge of an original mtato mosaic virus 
through tooacoo before being used as an moculum to 
reinfect healthy potato Streak is clearly a 
oluucid picture which may be reproduced by different 
agents 

In pomuanoe of the task of obtaming virus free 
stocks, I have frequently been brought up against the 
problem of the apparently healthy virus earner, and 
nave dealt with the question m some detail m two 
recent piqiers * This year s work has giv«i me good 
reason to believe that there may be at least two dis 
tmot virtues whieh produoe streak, and, as m the case 
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of the two distmct cnnklee, namely, crinkle A and 
paraciinkle, they are to be dutinguuhed by their 
vanetal reactions 

The variety Di Vernon u only with some difficulty 
to be obtamed free from all external signs of virus 
disease Two out of three such apparently healthy 
and very vigorous stocks in my possession, when 
grafted to healthy Arran Victory plants produced m 
them but a mild mosaic but when grafted to healthy 
President plants a violent and lethal streak hurther 
it the mosaic aifocteil Arian Victory be grafted to 
President, the latter succumbs to acute streak in the 
same way as did those grafts 1 directly ftom the Di 
Vomon 

Uptodate has long been kiiowrn to lariy a latent 
streak though it itself may appear to be m the best 
of health I have tested out a gnat many units of 
I ptodate from the very best stocks obtainable in 
iicotland and Ireland and have with one doubtful 
exception found them all to be carriers of virus 
diBouse Now the streak which I ptoclnto may carry 
rent ts differently from that carried by Di Vernon here 
both healthy tost plants Arran \ ictory and Piesidont 
develop a modeiate and generally non lethal stieak 
However the Airan Victory usually suffers more 
severely than dues the President the reverse of what 
was found with Di Vernon streak 

To the Uptodate class of streak reaction bclonfKS 
that found in two more earners namely Kerr s Pmk 
and Majestic In the latter variety streak earners 
seem rather larc in the foimer the matter is com 
plicated by the fact that whilst all Keirs Pink 
stocks (in mv opinion) are carriers, the vims they 
cany is clearly depresaiBd m vunilence by its sojourn 
in Ken s Pmk and it is only rarely that its reaction 
on grafting to other vaneties w. m terms of streak 
A correspondmg difference of leaction u found when 
Daturas arc inoculated with the two typos of streak 
The Di Vernon earners produce no reaction in Datura 
the Uptodate and Kerr s Pmk earners on the other 
hand cause a reaction identical with that folluwmg 
moculation with cnnkle A 

As It seems wisest to disenminate between the 
vinises of the potato by their reaction in standard 
healthy vanotu s rather than by their clinical appear 
ance in any one variety I would euggeet that the 
virus which produces streak m both h^thy Arran 
Vutoiy and President and may be latent in Upto 
date Kerr s Pink, and Maiestic, be termed streak A , 
and that which may be latent in Di Vernon, pro 
duces a streak in healthy President but fails to do 
so m healthy Arran Victory, bo called streak S 
biich a system of nomenclature leaves room for the 
identification of other streaks evidence for which is 
now ocx^umulating m our Institute 

Rkdoiiffe N bAiiAMAH (Du^tor) 
Potato Virus Research Institute 
Cambridge July 30 

* Crtskle A sn Infectious Dlieue of the Potato and Pant 
Qiokle a Potato Diaeaae of the VIrue Oronp I roe Hoy See B 


Transmission of Potato Leaf Roll 
Ih hiB letter m Natdbf of July 19, p 96, Di 
Kenneth Smith appears to be under the impression 
that I deplore’ the importance attached by virus 
workers to Myztu pmrtvxB as a vector of potato leaf 
roU The importance of this insect m this reflect 
was not colled mto question m my letter m Natube 
of June 28, but rather the growing tendency to 
rei^ud the relation of if pernea to leaf roll traiu 
miBsion as speoiflo and unique ” Dr Smith reminds 
me that m May 1929 he expressed the opinion that 
M perncaa is probably not the only earner of leaf roll 

02 
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In his latest publication, however, (Jour Mm Agrie , 
J\ine 1930, p 227 ) he emphauaea the annilanty between 
leaf I oil trananuaaion by M perncce and other plant 
vinu diseases in which it » said that one, and only 
one, insect la ( apable of carrying the virua M ptmear 
he states, has a marked affinity for several potato 
viruses, especially foi the leaf roll virus, whilst other 
insects such as caiMd bugs, leaf hopiiers, and the 
remamvng species of aphtdoa have faiM to tiansmit 
the diseases Here is evidence of the growing 
tendency refened to in the mind of at least one virus 
workei Although proof is lacking I think it quite 
probable that M prrncat beaii a mote subtle relation 
ship to leaf roll transmission than that of a intre 
mechanical amnt, hut this relationship whatever it 
may be, would appear to be shared to some extent 
by M arcumfleiuo So fai fiom minimising the 
impoitanie of perstrre in leaf roll tiaiismission in 
my lottei I attributed little or no impoitance to 
M nreutnJUxua as an ac tive agent in sprrading virus 

Dr Smith disagrees with my suggehtion that 
M areumJUxu* should piove of value in vmis tians 
mission studies appaiently because (1) it is not un 
common for the chaiacteiistK dorsal markings to be 
absent from spetunens of M eircumjlrrua and (2) this 
species is stateil to be a poor transmitter of mosaic 
and to {KMsess in its saliva a toxin which produces 
a ‘ false mosaic m holanaceous plants, including the 
potato With regard to the nist objection it is 
obvious that the absence of the dorsal banils in 
oocaaional adults makes the task of iletecting such 
apterous females of this sisxies uncertain, but suiely 
not more so than in other unmarked species foi 
example M poratece Exceptional individuals need 
not b« selected for use in artificial infestations and 
any uutial error in diagnosis can thus be obviated 
The aiqiearance of unmarked adults in the cages will, 
at least, raise a suspicion of admixture of siiecies m 
the mind of the worker and will induce caution m 
interpreting lemilts 

The suggestion that M ctreumflexua possesses a 
toxin m its saliva is if substantiated oi great im 
portance and marks a definite advance in our know 
ledge of viruses It will of course restrict the use of 
this species to special aspects of mosaic transmission 
but It 18 difficult to see in what way the power to 
produce a false mosaic will impair the value of M 
eireumjlexua in leaf roll transmission studies , and 
these studies, after all, formed the subject matter of 
my first letter T Whitkhead 

University College of Noith Wales, 
l^gor, July 28 


Flint Implements of Upper Palaeolithic Age from 
Yorkshire 

lx regard to Mr Bromehead s objection (Natubf, 
July S, p 13) to my letter m the issue of June 7, 
p MS, it might perhaps dispel any misunderstanding 
that may have arisen in connexion with the same if 
I say that Messrs Dewey and Bromehead, after they 
had mvestigated the sites under consideration last 
May, were unanimous in relegatmg Lamplu^ s ' Late 
Glacial Boulder Clay ' deposit of Daner Dyke to 
Late Pleistocene tunes, though, I was given to under 
stand, they regarded it as a hill wash formed under 
oold conditions rather than a boulder clay In 
aooordanoe with theeo opinions, Mr Dew^ afterwards 
supplied me with the wonhng for par 2 of my letter 
m Vatukk of June 7 as representmg both his and 
Mr Bromehead’s views eoncemmg the age of the 
dqxwit they had been asked to examine 
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As space cannot be spared m Nature for a full 
statement of the facts, I have given the details m a 
letter which 1 am (irculatmg privately, and I am 
content to leave these to speak for themselves 

J P T Bcrchfix 

30 Southwick Street, 

Hyde Park, W 2. July 7 


In answer to Mr Burthell, it is inaccurate to say 
that 1 relegated Lamplugh s Late Glacial Boulder 
Clay dejxisit to Late Pleistocene times, smee Lam- 
liigh nowhere described the flmt bearing dmosit 
y those woids In his pajier on the Drifts of Flam 
boroiij^ Head (Quart Jour Ocol i>oc , vol 47, pp, 
384 431 , 1891) he shows the deposit in question in 
only one of his fifteen sections, that at Danes Dyke , 
he describes it as a few feet of locuny stuff resem- 
bbng a weathered Boulder Clay anil as stony earth 
like weathered Boulder C lay , and m a generalised 
table includes it under Uie heading Late (ilacial 
Gravels, Bnckearth. and Boulder Clay In all other 
sections Lamplugh ignores this deposit , he also omits 
to show any soil or subsoil I personally am convinced 
that if Lamplugh were with us to day he would class 
Mr Burchelf s ilepoeit under some sue h heading, or use 
the more expressive Yorkshite term, muck In the 
memoir on Holdemess, t lement Keid definitely classes 
the bed at Kelsey Hill, Burstwick, as Post Glacial 
The report by Mr Dewey and myself to the Director 
of the (leolomcal burvey was made as favourable to 
Mr Burchell^ views as our opinions allowed In his 
letter published m Nature of June 7, Mr Burchell 
anticijiated this reiiort , he quoted the only words m 
any way favourable to his view and omitted to say 
that on the main question, whether the implements * 
are overlain by Mulder Clay, our decision was im 
favourable In his present letter he takes a similar 
course with reganl to Lamplugh s published paper 
I am therefore glad to know that his • full statement 
of the facta ’ has been circulated privately 

C N Broheheap 

(icological Survey Office, 

14a PM-liament Street, York 


The Second World Power Conference at Berlin 

In hia article in Nature of July 19 on the Second 
Plenary World Power Conference in Berlin, Mr H 
Quigley has presented the results of the meetmg 
m a somewhat wrong perspective As a matter 
of fact, the constitution of the World Power Con- 
ference renders it almost impossible for immediate 
action to be taken such as he would suggest The 
position IS really as follows a number of resolutions, 
some of which bear very directly ujxiu the work of 
tlie Conference as a permanent organisation, were 
passed during the teohmeal sessions, but in accord- 
ance with our unvarying practice, none of these 
resolutions was endorsed iy the International Exeou 
lave Council this year They will be circulated to 
all the national committees, wdl be extumned by 
a special sub committee, wtd will come up for con- 
sideration and appropriate action at the next meeting 
of the Council, to he held m London at the time of the 
Faraday celebrations in September 1931 In other 
words, no exceptional treatment was accorded to the 
resolutions pained dunng the teohnioal sessions this 
year 

On the other hand, the International Executive 
Council, of its own motion, took a numbm' of decisions 
of first rate importance concemuig the future “ work 
of the Conference ” Specific propoeida were put 
forward by the Central Office or by national com- 
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xmttoea for issuinK a atatutical year book baaed upon 
standard forma for the collection of data relating to 
the power reeourcea of the world upon a comparative 
baaia in connexion with which a mass of prefiminaiy 
work has been accomplished duiing the past three 
yearn Arrangemonta were made for the publication 
of selected annotated bibliographies upon a uniform 
^tem The possibility of issuing a penoiluAl 
Central Oflice bulletin was ex{)lored 1 astly a 
special sub committee was appomted for the very 
purpose or re examining the activities and oivanisa 
tion of the World Powei ( onference 1 he following 
passage occurs m the Report presented on behalf of 
the International hxeoutive Council at the closing 
meeting of the Berim C onference The International 
Executive Council has set up on the basis of some 
debnite proposals put before it a Sub Committee 
which IS to submit to its next meeting in 1931 after 
consultation with the National Committees oeitam 
proposals promoting the rational develimmeiit and 
increasing the usefulness of the World Power Con 
ferenco C H Gbay 

(Secretary International 
hixeoutive Council) 

Central Office 
World Power Conference 
63 Lincoln s Inn Fields 
London W C 2 
July 24 


Ultra Violet Light and Atmospheric Pollution 

Irbkk are so few manufacturing towns where ob 
servations have been taken of the mcidence of ultra 
violet hght that Mr Bower s results which are given 
in a letter to Natubf of luly 12 p 99 are very 
welcome On the averaro of three years he hnds that 
Sunday is a day with 12 per cent more ultra violet 
light than the average of all days of the week In 
Iwhdale observations in 1929 show bunday also to 
be a day of more ultra violet hght than the average 
of all days of the week and the excess is 12 percent 
which is m exact agreement with Mr BowerS results 
for Huddersfield 

Now m Rochdale a daily record hew been kept of 
the soot fall, and it is found that the number of 
particles deposited on Sundays is 29 per cent less than 
the average of all days and there is therefore direct 
evidence that reduction m soot fall and mcrease of 
ultra violet radiation occur together ihe falling off 
of deposited particles concurrently with the mcrease 
of ultra violet rays which is found on pammg from 
town to country is evidence m the same direction 
There can bo little doubt that factory smoke in 
manufacturing towns cuts off much of the valuable 
hght of the sun 

By the kmdnees of Sir Leonard Hill I have boon 
supplied with the daily observations of ultra violet 
light m 1929 at London Cardiff Lowestoft and Vent 
nor and I have worked out the Sunday and we^ day 
values Confining attrition to Lowestoft and Ventnor, 
two seaside resorts free from factory smoke, we have 
as the combmed percentage result 

Sod Hob Tum Wed Tbnn tri Set Avenge 

97 100 104 100 104 101 94 100 

Here Saturday and Sunday have lees ultra violet 
hght than week days Contrast with this the com 
bmed result for Huddersfield and Rochdale, which is 
as follows 


8im Hon Tuee Wed rhnie tri 

112 99 99 94 94 99 


Set 


103 




It seems reasonable to suppose that at the seaside 
resorts the week end aotmtiee mcrease the pollution 
of the air, and this 18 the more probable as the dimmi) 
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tion on Satiinlay and Sunday of ultra violet radiation 
IS mamly m evideiiLe in the summer the holiday 
time 

Thus the measuiement cf ultra violet light in addi 
tion to the value attached to it by medical men, 
will probably provide a new and it may be a dehc ate 
test for atmouplieiic pollution 

I R Ashworph 

Rochdale July 22 

Atomic Diameters of the Rare Gases 

In our note on the crystal str icture of krypton m 
Natx rk of Juno 14 p 889 we gave the ratios of the 
distance of nearest neighbours in the crystal lattice to 
the atomic diameter dediic cd from viBCOsity meemuro 
monts for neon argon krypton and xenon as 1 39 

1 29 1 22 and 1 23 respectively 

We took the values of the atomic diameters cal 
ciliated by Herzfeld from measurements by Rankme 
( Handbuch der Physik vol 22) 'We owe to 
Prof Rankme himself the information that those 
values must be considered to be too large as Herzfeld 
made use of the value of Sutherland s constant given 
in the Landolt Bbmstein lables of 1923 which value 
IS too low (cf Rankme and Smith Fhil Mag 42, 
601 1921) Using the values of the atomic diameters 

2 30 2 87 3 10 and 3 41 A calculated by Prof 

Rankme the ratios become 1 39, 1 J4 1 28 and 
1 28 

The value for krypton is lower than would be ex 
fleeted this may perhafm be exfilained by the fact 
that its structure was investigated by us at a relatively 
much lower temperature comparecl with the Debye 
characteristic tomj^rature than was the case for the 
others Indeed Natta and Nasini s value of the 
chstanre of neaiest neighbours at the temperature 
of liquid nitrogen leads to 1 32 for krypton 

W H Kbesoh 
H H Moo^ 

Leyden 


Gamma Raya of Potassium 

Iwo years ago W Kolheirster published a short 
paper * on the gamma rays of fiotassium which he 
ascertamed partly by measurements in the Stassfurt 
mines and jiartly by analysing the radiation of a 
j^TM^^^juantity of sylvin siipphed by Messrs C A 

In our Institute ionisation measurements have been 
earned out using a large ionisation chamber of a 
capacity of 126 litres and about 1 20 kgm of chlonde of 
potassium KolhOrster s results have been confirmed 
so far that chlonde of potassium really emits pene 
tratmg radiation the intensity of which is propor 
tional to the quantity of potassium The radiation is 
complex and consists of at least two groura of gamma 
rays By absorption of these rays in lead 0 5 4 0 cm 
thick an absorotion coefficient for the first group ot 
rays has been found of approximately the same order 
as in the cose of the gamma rays of radium whereas 
the second group is about twice as penetrating as the 
gamma rays of radium On the other hand, the m 
tensity of the gamma rays of potassium is much lower 
than that which would correspond to its penod of 
T 10>' ysctfS if we assume that every beta ray of 
potassium is followed by one gamma ray A detailed 
descnption of the work dime will be published next 
autumn F BiaouNSK 

State Radiological Institute, 

Prague Podoli, 

July 8 

• W KolbOnttr fNi jrotatwwMiMeiM/lM U,S8 1SS8 
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Some Scientific Instrument 

By Bobkrt 

iLTHOUGH numerous references are found m 
early British manusonpts to instruments of 
an elementary kind chiefly for the determination 
of time or position there is little evidence that 
before the sixteenth century sciontiflo instrument 
making as a craft had obtained a position of any 
importance in Great Britain The demand for 
instruments to assist navigation became more 
insistent as new lands wore discovered and the 
lei^th of the voyages increased 
G^radually the professional scientihc instrument 
maker came into existence two of the more dis 
tinguishcd being Humphrey Cole the maker of 
the astrolabe used by Sir Fmncis Drake and tJias 
Allen the maker of Oughtreds iloubk horizontal 
dial In a book by Oughtred dated lft32 describing 
the double horizontal dial it is stated that it is 


sold at his Shop over against St C lements Church 
without Temple barr 

With the discovery of the telescope m 1008 and 
its development by Galileo m the following years 
a mat impetus was given to the instrument 
malung industry Although Gregory and Newton 
propounded the reflecting telescopes known by 
their names m 1663 and 1666 they were unable 
to find makers capable of developing their ideas 
Newton made his own instruments but it was not 
until about 1730 that John Short of Edmbuigh 
succeeded m making a Gregorian telescope 

The latter half of the seventeenth century was a 
great mnod of scientifle development Expen 
mental science under its leaders Boyle Hooke 
Newton and others created a demand for scientific 
instruments which could only be satisfied by skilled 
craftsmen The work of Hooke and Leeuwenhoek 
did much to develop the microscope and to direct 
attention to the possibilities of the instrument 
lortunately an instrument made about 1670 and 
somewhat similar m its details to that desenbed 
and illustrated in Hooke s Micrographia (16^) 
has been preserved The evidence is I think 
convincing that this instrument was made by 
( hnstopher Cocks the well known telescope maker 
who hved in Long Acre and of whose telescopes 
there are at least three in existence It is known 
that in March 1672 Cooks was ordered to make a 
four or five foot Newtonian reflecting telescope 
but the instrument was not succesnul About 
1680 he was admitted a freeman of the Spectacle 
Makers Company 

Owing to the pubhoation of the Micrographia 
with its description of Hooke s microscope great 
mtercst was created in microsoomcal work and a 
demand arose for microscopes Owing to the high 
quahty of the optiral and meohamoal work^e 
EWhah microscope won a high reputation 

The greatest of the k nglish mstniment makers 


Makers of the i8tb Century* 

8 Whipplk 

who bridge the seventeenth and eighteenth Cen 
tunes IB undoubtedly John Marshall Nothing 
IS known of his early life but part of a diai^ recently 
discovered m the Bntish Museum by H W 
Robinson by whose courtesy 1 am able to publish 
an extract has thrown an mterestmg sidelight 
upon Marshalls career Ihe record covers five 
years of Hooke s life 1688 to 1693 — ^with the ex 
ception of some few months — and was thought 
to be the diary of James Pettiver an apothecarv 
fnend of Hooke Mr Robinson has l^n able 
to prove that it was wntten by Hooke The 
following IS an extract December 14 1688 One 
John Marshall who told me he was Dunmng 
apprentice and now worked at turning at the 3 
keys m Ivy Lane came to shew me some micro 
scopes of 1^ own making he told me Mr Bojle 
had bought such of him He appears to have 
set up later at the sign of the Gun as a maker of 
spectacles and microscopes and there is little doubt 
that the microscopes were of the Hooke type By 
1690 he had built up a large business and had 
introduced a new method (k grinding lenses on 
brass tools Marshalls double microscope was 
undoubtedly the greatest advance made m micro 
scope construction for many years The mstru 
mont was fitted with coarse and fine focusing 
adjustments and for the first time the limb which 
earned the eyepiece the object glass and the 
object formed one complete system which could 
be mclined as one umt All the features are re 
tamed in the modem instrument 
The first outstanding English instrument maker 
m the eighteenth century is undoubtedly Benjamip 
Martm a man who so far as is known was not 
apprenticed to the trade He was bom at Worples 
don Surrey m 1704 and began life as a ploughlxiy 
later becoming a teacher of me three Bs at Guild 
ford He devoted his spare time to the study’ of 
mathematios A legacy of £600 relieved bun ^m 
the necessity of teac^g and enabled him to travel 
and lecture He appears to have assisted at the 
lectures given by Dr J T Desaguliers which were 
eagerly attend^ by the fashmnable world and 
were illustrated by experiments Home after 
wards president of Magdalen College Oxford 
sarcastically remarked uiat Ben M^m who 
having attended Dr Desagubers fine raree gallantrv 
show for some years m the capacity of a turnspit 
has it seems ti^n it mto his head to set up for a 
philosopher This is a hit at Martm s literary 


having attended Dr Desagubers fine raree gallaatrv 
show for some years m the capacity of a turnspit 
has it seems ti^n it mto his head to set up for a 
philosopher This is a hit at Martm s literary 
efforts because he proceeded to publish a burge 
number of text books dealing 'with a great range 
of subjects When it is consideied tut Martm 
was a self educated man the extent and thorough 
ness of his knowle^, as shown m bia pubboateons 
are remarkable He appears to have b-ved for 
some time at Chichester, where he kept a school 
and also wrote several elementaiy text books and 
pamphlets describing scientific mstraments There 
is bttle doubt tiiat he oommenoed to make smentiflo 
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instrumentB in Chioheater, not improbably beins 
asked by the readers of his books where it would 
be possiole to obtain the instruments mentioned. 

About 1760 Martin moved to London to a house 
in fleet Street, three doors below Crane Court, 
where he became famous as a scientific instrument 
and spectacle maker at the si^ of “ Hadley's 
Quadrant and Visual Glasses Martin was essenti- 
ally a teacher, and continued to write after 
he had made his home in London. The books 
impress one with the care he takes to make everv 
individual step in an explanation clear, and with 
the detailed drawings and references with which 
he explains the construction and use of an instru- 
ment. This is strikingly illustrated in hia descrip- 
tion of the various orreries he constructed. The 
orreiy was almost the latest scientific novelty, 
and Martin appears to have been much impress^ 
with the educational possibilities of the instrument. 
In his “ Young Gentleman and Lady's Philosophy 
in a continue survey of the works of Nature 
and Art ” — a book which had a neat vo^o — ^he 
uses planetaria to describe the difierence Mtween 
the Ptolemaic and Copernican systems, and the 
phenomena of eclipses, etc. He was evidently 
prepared to supply either form of planetarium 
to suit his customers’ wishes. In one of his 
tracts published in 1771, “The Description and 
Use of an Orrery of a new Construction ho 
gives full details of the capabilities of the instru- 
ment, and also “ the theory of calculations for 
the wheel-work of an orrery to the most extreme 
Degree of Accuracy" The prices of the instru- 
ments ranged from £12 12s. upwards, depending 
on the number of bodies demonstrate, and the 
aoouraoy of their movements, or as Martin himself 
states “proportional to the work” That Martin 
must have continued to lecture until late in life is 
shown by the fact that the apparatus made is 
adapted to show “ all the Fhaonomena [sic] of the 
Transits of Mercury and Venus over the Face of 
the Sun such as I shewed in Public to Thousands 
on the late memorable instance of 1769 ”. 

In 1740 Martin published a useful text-book on 
optics, “ A Now and Compendious System of 
(Vptios ”, and in many other writings took immense 
trouble to explain optical systems and instruments. 
His microscopes and especially his cabinets con- 
taining two or three instruments of various types 
were much sought after, and still remain as examples 
of first-class workmanship and ingenuity. There 
is little doubt that he invented the drum t3rpe of 
microscope (see Fig. 1) which had a great vogue 
and is still made in Targe numbers on the Continent. 
If the invention of the glass micrometer as applied 
to a miorosoope was not actually due to him he 
was undoubte^y one of the first to employ it. He 
was also one of the first to apply rack and pinion 
focusing adjustments to the compound microscope, 
and to fit inolining movements to the’pillar carrying 
the stage and mirror. 

It is a cause of wonder to me how Martin was 
able to produce such a large number of books. The 
“ Dictionary of Nationiu Biography ” mentions 
thirty -one, although some of them are only leaflsts. 
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Many of his books passed through several editions, 
and at least one was translated into French They 
undoubtedly helped to popularise soienoo and to 
create an interest in scientific instruments. Shortly 
before his death at the age of seventy-seven, he 
took his son into partnership, and unaware of the 
state of his affairs was adjudged bankrupt. Ho 
thereupon attempted suicide, and the wound 
hastened his death. His valuable collection of 
fossils and curiosities was sokl by public auction 
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for a trifling sum a tragic ending to a more than 
usually successful career. 

Geor^ Adams, the elder, perhaps the greatest 
of English scientific instrument makers, was bom 
about 1704. It is known that ho was apprenticed 
in 1718, and that he was established in business 
on bis own account at Tycho Brahe’s Head m 
Fleet Street in 1735. It is also known that he 
was making instruments for the East India Com- 
pany in 1 735-36. He obtained a world-wide reputa- 
tion as a maker of globes. In 1766 he published 
the first edition of his book “ A Treatise describing 
and explaining the construction and use of new 
celestial and terrestrial globes”. Dr. Samuel 
Johnson, the lexicographer, wrote the dedication 
to the King, and for so doing received a present 
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of “ very ourious meteorological instruments of a 
and ingenuous construction ”, The book had 
a great vogue, passing through thirty editions 
Adams was essentially a mechanic and delighted 
m good workmanship. There can be little doubt, 
I think, that the microscope was his favourite 
instrument, and ho developwl several tyros of it 
In 1746 he published his “ Micrographia Illustrata 
or The Knowledge of the Microscope explained in 
several new inventions etc The preface to the 
“ Micrographia Illustrata '' emphasises thi 
ligioufl side of Adams's character, and also shows 
that he must have had the artistic and poe' 
tem])orament highly developed The first edition 
of the book contained an account of a “ New 
Universal Microscojie " which was made to an 
entirely origmal design, the object bomg, as Adams 
states, “ to have a Microscope which would be 
Portable and Universal, that is to say, cnk only 
INSTRUMENT, by wliich all Sorts of minute Objects 
might be ohseW'd " The microscope was pro- 
vidt^ with six single lenses of difTcn<int foci with 
a (‘ommon focusing screw Adams remarked 
of this focusing screw that it *• is to be turned 
as your hands and amis are resting on the table, 
which IS a conveniencN to lie met with in no other 


I Microsoft A second edition of the “ Micro- 
j graphia Illustrata ” appeared in 1747, and a fourth 
' in 1771. Despite exhaustive researches it has not 
been possible to find a copy of the third edition — 
if it were ever published. 

The fourth edition commences with a description 
of the variable microscope of which Adams was 
evidently very proud. He states that “ We 
I the constniction of the Variable Microscope to the 
I ingenuity and generosity of a noble person and 
we know that the “ noble person ” was the Earl 
of Bute By haviru a compound eye lens and by 
introducing an auxiliary lens placed some distance 
above the objective the definition was improved. 
Adams also introduced the method of screwmg two 
I or three objective lenses one on top of the other. 
By drawing up the eyepiece relative to the object 
glass the power of the' combination could be altered 
and hence the name “ variable ”. Adams, in 
common with Martin and other makers of the 
period, developed the solar microscope with the 
targe mimir jimjecting out of the window, by 
means of which brilliant illumination could be 
obtaincil, and magnifieil images of the object jwo- 
jecteil on to a screen 

(To he cmlinueii ) 


Biometry ai 

1\7HKN an entirely novel and revolutionary 
yy new ih put forwanl by a man of si-ientific 
eminence, the critic must endeavour to form a de- 
cision lietwecn two alternatives, for both of which 
he must necessanly lie, to some extent, unpreiiared 
Either a scientific discovery' has bei*n made of such 
a magiutude as to subvert a whole Iwdy of appar- 
ently w’ell-founded opinion, or, what is more dis- 
turbing btill, some incredible error has friistrateil in 
its effect all that w c might hope from trained ability', 
industry, and patient f bought Wc ow e it to science 
to keep this latter jxisHibilityin view, whatever may 
lie the weight of authoiity which is in the balance 

Under the title of ‘ (fn a New Theory of Pro- 
gressive Evolution ” (Annals of Kugemes, vol 4, 
pp. 1-40) Prof Karl Pearson puts forward a theory 
which, as he realises, will be difficult to bring home 
to the biologist In his ow n words, " The intensity 
of heredity is such that with isolation and inbreed- 
ing any individual characteristic, or deviation from 
racial type, wnll be grailiially emphasised and be- 
come a factor of progressive evolution Thus all 
organisms if isolated are in a constant state of 
evolution, and it is only interbreeding and the se- 
lective action of environment which preserve a type. 
In other words, natural selection controls evolution, 
but the progressive urge is provided by heredity 
itself " 

It IS obvious that in this statement Prof. Pearson 
is using the word ' heredity ’ in a sense somewhat 
different from its jxipular and biological meaning. 
There is, however, little occasion for surprise in 
this, for those familiar with his writings will know 
that the term is usetl to cover all the statistical 
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relationships between the measurements of related 
indiv iduals. What is asserted is that these relation- 
ships requm* that when agrouj) of individuals, differ- 
uig, however little, from the mean of their species, 
is isolated, so that they and their descendants inter- 
breed without further seh'ction, then the mean of 
this isolatiHl jNipulation will continue to depart 
further and further from the mean of the population 
from which their ancestors were originally seleetcil 
A diagram on p 10 of the monograph shows this 
proi'css in detail The first generation follow’ing 
isolation shows, indeed, some regression towards 
the mean of the original population and differs 
from it by only about 70 per cent as much as its 
lian-nts In the second generation, however, the 
mean has progressed to nearly 9.5 jier cent and, 
thereafter, thf> siiceessive means actually exceed 
that of the foundation stock, and incrt'ase so rapidly 
that by the eighth generation the deviation is nearly 
seven times as great as it was at first 

Fur the formulie from which these astonishing 
results were derived recourse should be had to the 
mathematical apjiendix, where, on p. 23, we find 
that they are the result of applying a certain re- 
currence formula, boseii upon a system of forroulse 
for the correlations betw eon the averages of different 
groujis of ancestors of the same individual , the 
numerical values come ultimately from three cor- 
relations found in human stature, namely, parental 
correlation 0 110626, fraternal correlation 0-63367, 
and marital correlation 0-2804. 

Prof. Pearson has been content to apply his re- 
currence formula numerically, but it is capable of 
algebraic solution. It appears that the deviation 
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aftor n generations will be M times the deviation 
of the foundation stock, if if is given by the 
formula 

a (1/6 -1)1 (n-J + a-H*)!)! 

^”6 {{Ufi)/6-li' ■ (n-1+16)! • 

The formula involves two numerical constants, a 
and 6, for which Prof Pearson’s values are a — 
0 494163, b -0 66910. It will be noticed that the 
progressive evolution deduced from this method 
depends upon two factors, of which one, 2*'', repre- 
senting a doubling in every two generations, has 
perhaiis been introduceil through an incomplete 
allowance for the fact that, with bi-parental repro- 
duction, each individual has 2" ancestors of the nth 
degKH; 'The remaining factor 

{ « - 2 - h (1 +a)ib)^ 

■ (»- I -Hl'b)! 

increases progressively only when a excmls 6 
This IS not so with Prof. Pearson’s values, -which, 
if the factor 2"* were rcmoveil, would thus give a 
progressive decrease, less rapid than, but equally 
foreign to biological reasoning as, the progressive 
increase shown by his values. 'This trouble dis- 
appears, however, if a is equal to 6, as it may well 
he, if the relatively small difference between Prof. 
Pearson’s valut's Ik* ascribed partly to sampling 
errors in the original data, and partly to a 8c<-ond 
hut slighter inexactitude in the process of reason- 
ing by which the infinite senes of ancestral correla- 
tions IS deduced from the three correlations actually 
observcil. 

The thesis thus denved theoretically is supported 
both by the author's own expenments and by a 
reintcri'iretation of the exix'riments of others Al- 


though Prof. Pearson wntes strongly, when geneti- 
cal concepts come into view, it may be doubted if 
he would much rely upon these two sources of 
information, if his theoretical deductions were once 
shaken. The iiersonal observations cited are in- 
deed somew hat meagre It appears that an experi- 
ment starteil twenty-five years ago with the cross- 
ing of toy Pomeranians and Pekinese has been 
continued since with much inhreeiling; the ex- 
perimenter has “ been a gootl deal puzzli^ of recent 
wars by a progressive tendency to lengthen the leg ” . 
Tlie exjieriment was not concerneil with leg length. 
’■ But this very ungainly length of leg has bwn 
continually obtruding itself, although 1 have paid 
no regard to it in mating ” Unfortunately', no 
measurements were taken, and the skclrtons 
were not preserved, so that it is largely a matter 
of taste whether or not we share the author’s de- 
duction . “ (liven isolation and inbreeding, say 
from a single isulatisl pair, then if both members 
of the pair differ by excess or defett from type — 
and this by however small a quantity' — their off- 
spring by continual inbreeding will progress for 
this character, anil therefore for all correlattil 
characters This is the idea that came to me from 
the lung-leg progress of my dogs ” 

The reviewer fe«*ls a particular regret that the 
ilata on this ease are not fuller, for about eighteen 
months ago he happcneil to write, in connexion 
with the biomctnc effects of recent selection, 
“ Kqiiallv, when, as in the development of toy' 
breeds of dogs, selection has favoured diminished 
size, w'e should expect to find an excess of recessives 
tending to increase the average dimensions ”. 

R. A Fisheb 


Food Preservation. 

T he jiractical xalue of the numerous researches ] the trade and members of the New' Zealand IXqiart- 
carrieil out under the auspices of the Food meat of Seientitie and Industrial Keseanh and the 
Investigation Board is clearly' show-n on ]x-rusal of I Australian Cominonwealth Resi-areh ('ouncil is in 
the Report for 1929 * The work on meat deals with | progress , an exhibit of frozen carcasses of r 
the infiucnce of quality and pn’-freezing trcatiiK i held at Smitlifield, and a small laboratory , 

upon the appearance or ‘ bloom ’ of the meat after at L'ovent Garden, acting os a liausi 

thawing, w ith proper conditions for transjairt, w ith ' ith the trade. 

the changes occurring ill rigor, and with the bacteno- istrative of the stHipe of the scientihc work 

logy' of frozen carcasses. The investigations on of the Board, certain of the researches on meat, 
fruit include researches on wastage in store, on the fruit, and pig products may lie referred to in more 
cliemical changes during ripening and senescence, detail 

and on variations in resistance to fungal invasion. Moran and Smith rejiort that the iiniiopiilarity 
Work has been carried out on pig prcxiiicts, fish, of imported frozen beef is probably' chiefly due to 
the causation of corrosion in tins, and on engineer- its initial poor quality, since the palatability of 
ing problems of refrigeration. prime frozen lietff compares very favourably with 

The extension of the Low 'Temperature Research that of prime home-killed Scotch. Another factor 
Station at Cambridge has been i-ompletcd , the of importance is the pre-froezing treatment, smee 
Ditton liaboratory at East Mailing, Kent, for re- it is during this interval that the changes associated 
search on the storage of fruit is nearly ready for with rigor mortis occur • in this process the con- 
oocupation, and the temporary buildings oi the sistency of the muscle substance changes, and it 
Tony (fish) Research Station at Aberdeen are in appears that the rate of hardening is controlled by 

Special stress is laid in the Report c ' of the chemical reactions which lead to 

operation with industry ; a oombined research w’ith the post-mortem production of heat. The form 

tion of lactic acid is not directly assooiaU-d with the 
* peiMrtnwiii nf Hdenusc and indmtriii Rewarrh. Report of tiw hardening. The importance Of the rate of freezing, 
H ji! suuS!^ omSTi^T I the temperature reached, and the subsequent rate 
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of thaurmg m teduomg the amount of dnp ’ la now 
well known (aee also Cook, Love, Vickery, and 
Young, Jour Exp Btol and Med Set , 

vol 3, pp 16 and 81 , 1926) Vickery has m 
vestigst^ the effects of freezing muscle liefore and 
after the onset of nmr, and the freezing of pure 
sols and emulsions , Moran has examined the rate 
of freezing m gelatin gels when supercooled In 
the latter case, there is a critical concentration at 
which the rate changes from that approximating 
the rate in pure water to a rate only one hundredth 
as great The next stage m the treatment to which 
the meat is subjected is its transport to the con 
Sumer and the temperature of transport is 
governed by the necessity of ensuring the abrnnee of 
mould and bacterial growth, the slowing down of 
changes m the fat loading to rancidity, and a certam 
degree of rigidity of the carcass, when others are 
stacked upon it Suitable conditions raise ques 
tions of biological engineering which are also dealt 
with m the Report 

The appearance or bloom ’ of the meat plays an 
impoi tant part m its value it depends on the state 
of the htemoglobin of the muscle, of the superhcial 
fat, and of the connective tissue The chanm m 
colour on storage is due to the conversion of the 
pigment to methsemoglobin and to supi rhcial 
drying of the surfarc Brooks has exammed the 
former in some detail (Btochem Jour , vol 23, 
p 1391 1929) the conversion depends on the 

presence of oxygon and therefore occurs only in 
the superficial regions uito which it can penetrate 
the rate of conversion however, is maximal at a 
pressure of oxygon consi<lcrably less than that 
occurring in air It is also mcreased by freezing 
and thawing Lea has investigated the chemical 
changes in the fat during storage under ordinary 
conditions they are too slight to account fur any 
loss of bloom observed He has also examined the 
accelerating influence of light upon the develop 
ment of raneiditv, and worked out a new test for 
this change The fat is heated with glacial acetic 
acid, chloroform, and potassium lexlide in the 
absence of air, and hnally titrated with thio 
sulphate solution 

Hames has investigated the bacterial contamina 
tion of carcasses in cold store and found it to be 
practically negligible, although the presence of a 
flora capable of slow growth at low temperatures 
on wood and straw was detected 

Callow has examined the curing and freezmg and 
storage of cured bacon For scientiho control it 
IS necessary to estimate the chloride content of the 
meat for this purpose the minced bacon is 
thoroughly extracted with boding water, the ex 
tract treated with silver mtrate aim mtnc acid and 
boded, the sdver chlondo filtered off, and the excess 
of mtrato estimated by Volhard s method (Bto 
them Jour , vol 23, p 648 , 1929) He has also 
adapted the Hanes modification of the Hagedom 
Jensen method for estimating glucose (tbtd , p 99) 
to tihe estimation of sucrose (ibtd , vol 24, p 67 , 
1930) In curing, the meat takes up both salt and 
water, the maximum of water absorbed occurring 
at a concentration of 4 6 per cent sodium chloride in 
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the meat Mdd cured bacon frozen at - 26° C can 
be stored successfully at - 10° C for three months 
Brief reference may now be made to some of the 
mvestigations earned out on fruit and vegetables 
Barker pomts out that wastage depends on the 
mtervention of a senes of fimtors operating at 
vanous stages m the life history from the orchard 
to the consumer Moreover, different frmts, even 
different vaneties of the same fruit, may require 
different optimum temperatures for storage , it is 
therefore very imjiortant that the temperature 
control of the store, for example a ship’s hold, 
should be exact Kidd, Onslow, and Wetst have 
continued their mvestigations of the relationship 
between duration of life, respiratory activity, and 
mtrogen content in apples , the relation between 
respiratory activity and mtromn content is direct 
but roughly mvorse with the duration of life At 
the same tune, the rate of loss of sugar and acid 
and the potash content play a part m prolonging 
or shortening the life of the fruit Haynes and 
Arehbold have contmued their work on the meta 
holism of apples improvements m the methods 
of estimating glucose and fructose have been made , 
thus the icdometno oxidation is earned out at 
1° r , and the rate of oxidation of fructose as well 
as the tune necessary for the complete oxidation 
of glucose have been carefully worked out 
SWage life can be divided mto throe penods 
in the fint the products of hydrolysis of starch are 
the materials chiefly respired in the second the 
products of mversion of sucrose art utilised, but 
the reducing sugar increases at the same time in 
the thud, products of suirose inversion as well as 
reducing sugar are combusted The phases of 
development of the growing apple have also been 
studied m the first there is a rapid mcrease in size 
accompanied by a slow increase m sugars ami the 
laving down of cell wall material the second is 
a period of maximum synthetic activity associated 
with starch formation and nitrogen mtake , in the 
third synthetic activity declines, the rate of forma- 
tion of total Bohds decreases, starch synthesis and 
acid synthesis cease, and sucrose accumulates 
Bracowell, Hojle, and Zilva have investigated 
the antiscorbutic potency of different varieties of 
apples by means of tests on guinea pigs, and have 
found that ' Bramley s seedling ’ is markedly more 
active than all the others, that soil, age of tree and 
season have no influence on the activity, and that 
three months’ storage results m only slight loss, cold 
storage being better than gas storage at a higher 
temperature {Btochem Jour , vol 24, p 82 , 1930) 
West has noticed that storage life is favourably 
influenced by a few weeks of warm, dry weather 
precedmg the date of gathering Tomkins has 
found that acetaldehyde vapour is absorbed by 
healthy fruit and ajiparently utilised at the same 
time, the vapour is fatal to fungal spores on its 
surface and to fungal mycehum This fact may 
find an obvious practical apphcation Home has 
found that the susoeptibibty of apples to fungal 
mvanon is closely correlated -with their mtrogen 
content, and that the resistance changes with tto 
age of the fruit 
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Obituary 


Db E B Knobkl 

TIlDWARD BALL KNOBEL who died on Jufy 
Xli 25 last was bom m London on Oot 21 1841 
He was educated at Stockwell Grammar School and 
at the Royal bohool of Mines but did not take a um 
versitv d^iree he was given an honorary D So at 
Oxford in 1927 He was engaged in busmesa as a 
manufacturer throughout the greater part of his 
life and his work for astronomv could bo dune only 
in hu leisure hours 

Dr Knobd 8 published work began in 1873 with 
jiapers contammg observations illustrated by 
sketches of Jupiter and Mars He also invented 
a photometer and produced tw o papers on observa 
tions made with it But his work as an observer 
was terminated by his removal from Burton to 
London in 1875 Ihere he found an opportunity 
for studying astronumieal bibhugrapny which 
determined the main drift of his stuches for the 
rest of his lift In 1876 he presented to the Royal 
Astronomical Society a Chronology of Star 
Catalogues dealing with all the star catalogues 
the existcnee of which he could trace With un 
im])ortant exceptions ho had examined them all 
with his own eyes To this eollection he added a 
separate collection of catalogues of proper motions 
and a table of the names and places of stars con 
tamed m About Hhassans fiiwt eatalowe He 
also included notes on errors m texts of Ulugh Beg 
and Cusa which like those m the text of Aboul 
Hhassan he attributed to misroadings of Arabic 
nunu rals In the same year Dr Knobel published 
a reference catalo^e of books and papers on 
double stars variable stars red stars nebul-e and 
clusters proper motions stellar parallax and star 
spectra 

During the next forty > ears Dr Knobel produced 
numerous papers on points conneitid with star 
catalo^es including those of Ulugh Beg A1 Sufi 
and Al Achsasi m which he dispmyed a growing 


confidence in his nading of Arabic and Persian 
manusenpts He also published in 1005 a coUec 
tion of the observations contained in the Japanese 
ehromele the Nihongi and edited a Chinese 
planisphere in 1909 with a valuable commentary 
But Ih Knobel a largest works wi re his editions of 
the star catalogues of Ptolemy and Ulugh Beg 
published m 1916 and 1917 nspectively In each 
case the work had be«n begun by the German 
Amencan astronomer Peti rs who died in 1890 and 
whose papers passed into Dr Knobel s hands In 
neither case did Dr Knobel give a critical Greek 
or Persian text but the work is based on a careful 
collation of the manuscripts in different languages 
for star places and magnitudes and each star w as 
identified so far as identification is possible 

Probably Dr Knobel eontnbiited even more to 
astronomy by his long and <le\ oted service to the 
Royal Astronomical Society than by his public a 
tions Except for the one year 1922 2J he was 
a member of its eoiincil iimuterruptedly from 187b 
to hw death He was twice pnsident 1892 93 
and 1900 1 for fifteen ye are he was treasurer and 
for ten years secretary anel he will be re membereel 
with gratitufle by all Bntish astronomers 

I K b 


Wb regret to announce the following deaths 

Piof A (iillstmnl foi met ly professor if physio 
kgiesal and | hysieal optics at the Universitj of 
Lppsala an 1 Nobel pruemsn for medicine in 1911 
ageel sixty eight > ears 

M Joseph Aihilles Le Bel 1 >r Mem R b formerly 
president of the French t heniicai Society in Aug 8 
aged eighty throe years 

Prof T F Pimpockj professor of geology and 
paleontology m the University of Berlin on Inly 8 
I sixty three years 

Dr Harvey Waal ington Wiley from 1883 to 1912 
chief chemist >f the L b Dej artment of Agnculture 
on June 30 age 1 eighty five years 


News and Views 

Ihk lives and labours of thoe werth compnsed the period 1809-1820 The story 


botanists and naturalist travellers Sir William and 
Sir Joseph Hooker and their connexion with Hales 
worth Suffolk will receive recognition on Aug 17 
through the imveikng of a tablet memorial m St 
Mary s Church Haleeworth a dedu atory duty to be 
performed by Sir David Pram, a former director of 
the Royal Botanic Oardens Kew The requisite 
funds for the erection of the tablet were provided by 
a number of representative scientific institutions sup 
plemented by contributions from a small band of 
botanists and others who wore oontemporaiy with 
Sir Joseph Hooker 

SxB WiLUAX Hooxbb, bom at Norwich on July 6 
1786, was educated there at the grammw sohool He 
died on Aug 12, 1865, m his eighty first year, and was 
bimed m the ohurohyaid of St Anne s, Kew Here 
it should be mentioned that his residsnoe at Halee 
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of the elder Hooker s varied career was mirrored with 
filial ccure by his son Toseph m the Armah of Botany 
Early devoted to ornithology entomology and botany, 
he found a friend m bir Joseph Banks On the latter s 
advice he explored Ireland (1809) From 1820 to 
1840 he was Regius professor of botany m the Umver 
Bity of Olaagow A vigorous pedestrian Hooker 
when takmg weekly rest at Helensburgh habitually 
on Sunday walked to Glasgow —twenty two miles — to 
be in time for his ei^t o clock Monday morning class 
In 1841 ho became director of the Botanic Gardens, 
Kew re mainin g m ofiSoe twenty yean Sir Joseph 
Hooker bom at Haleeworth on June 80, 1817, 
graduated at the University of Glasgow m the medioid 
faculty His soientiflo aohiev^nents, whether as 
naturalist traveller m unexplored regions of the world, 
or as a master of botanical nommolature scarcely need 
recapitulation Hu friendships were with men such 
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SH Darwin Lyell Huxley Wallace He followerl hn 
father m the direct irahip at Kew became preeident 
of the Royal Society and woe an original member of 
the Ordei of Mei it Hooker the younger ilieil in 191 1 
aged ninety four yeare 

On Aug 19 occurs the centenary of the birth of 
the distinguished (>ennan chemist Inlius Lothor 
Meyer whose career recalls some of the most famous 
men of science an 1 at me of the greatest w lentidc 
achievements of the nineteenth century The son 
of a doctor Lothar Meyer became the ) m il i f 
Virchow Ludwig Hunson KirchhofF un 1 Neumann 
he succeeded Fittig and was the jc int roci[ loi t 
with Mendel^ff if the Davy metlal of the Royal 
Society Bom at Varel in OlUnbiirg a )io\inee 
which had already given Mitscherlich to chemistry 
Meyer became a student of medicme at Ziuich onl 
Wurxburg and it was on the advice of Ludwig that 
he devoted himself to chemistry At Hei lelberg 
where he attended the lectures of Bunsen an! 
Kirohhoff ho counted among his fell w students 
Baeyer Roscoe Beilstein and Qiimcke Apj ointed 
a Pniatdoscnt at Breslau in 18S0 he un lertook the 
direction of the laboratoiy of the Physiological 
Institute and in 1864 publishe 1 his Mo leinen 
Theonen der Chomie by which his name was tinit 
brought into prominence Two years wore h{ ent as 
a teacher at the school of forestry at Neustodt 
Lbersnal le and in 1868 he was called to Carlsruho 
where for a time his work was interrupted by his 
core for the wounded of 1870 His final appoint 
raent come m 1876 when he was chosen successor 
to t ittig in the chaii of chemistry at Tubingen and 
this position he held until his death at Rustede on 
April 11 1895 His brother Oskar Emil Meyer 

(1834-1909) was the well known physicist 

Thb life of Lothar Meyer was written by his pupil 
Seubert while the memorial lecture to the Chemical 
bociety was delivered by Prof P P Bodson m 1896 
With great intellectual gifts Lothar Meyer possessed 
oharactenstics which gamed for him the esteem 
and appreciation of his contemiioranes Though his 
scientific publications embraced a gieat variety of 
subjects his name is beet known for the shore he 
hod with Newlands in England and MendeleefI in 
Russia in the periodic classification of the elements 
Speaking of the Periodic Law Thorpe said The 
finit chemist of note to grasp the significance of 
Mendel6eff s generalisation was Lothar Meyer who 
deolmg at the outset with one of the choraotenstio 
properties of the elements— vie their specific or 
atomic volumes greatly developed the prmciple 
of periodicity representing it graphically m a most 
atnkmg and suggestive manner leading up to a 
olassification almost idontioal with that of Hen 
deMeff It was for this work that Lothar Meyer 
was awarded the Davy medal m 1882 Lecturing 
three yean later Meyer himself spoke of Mendel4eff s 
contribution as formmg the copmg stone of the 
building which m the course of yean has been erected 
on the foundation of Dobereiner s Triads as a work 
which did not, like Pallas Athene qinng ready armed 
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from the head of a Jove but has been gradually com 
pleted by the slow painstaking and often apjiarently 
vam endeavours of a whole senes of workers 

Thv Royal Institution has i<«iued further par 
ticiilars of the arrangements being made to celebrate 
the hiitonc discovery by Faiaday of electro magnetic 
induction recorded in his diary on Aug 20 1831 
J nntly with the Institiitiin of Electneal Engmeers, 
the Royal Institution has drawn up a piovisional 
jrogramme for Sej t 21 23 next year The first day 
will be devoteil 1 1 the reception of delegates at the 
Royal Iiistitutic n and a Faraday ( uminem irative 
meeting in the Queen s Hall the j roceedmgs of which 
will probably be broadcast by the BBC h olluwing 
this will come the j >int conference of the Listitution 
if hlectrical Engmeers and allied associations con 
versasiones at both the Royal Institutii ii an I the 
Institutii n I f Electrical Engineers and the opening 
of a haraday Exhibition in the Albert Hall The 
latter which will be open to the public for about ten 
Jays will mclude reproductions and illustrations of 
Fara lay s work and sjiecial exhibits shea mg the full 
ileveltpment of electrical and cliemical science and 
industry which have their origin in his researches 
It IS further proposed to | ublish haraday s diary of 
his oxpenmental work in full and to issue a s luvenir 
vchime The delegates will also be entertained by 
the Royal Society The haraday celebrations will 
precede immediately the opening of tho centenary 
meetmg of the Bntish Association which is to take 
place on the evening of S^t 23 m the C entral Hall, 
Westminster 

The j urj ose of the work of the Rothamste 1 Fx 
penmental Htation is as the director Sir John Russell, 
states at the beginnmg of his recently issued annual 
rejiurt to discover the principles underlymg the 
facts of agriculture and to j iit the knowledge thus 
gamed mto a form m which it can be used by teachers, 
experts and farmers fur the upraising of cuuiitry life 
and the improvement of the standaril of farmmg 
But the results of the work of the large and expert 
staff engaged in the Rothamsted laboratories and on 
tho experimental plots contain much of scientific 
mterest especially as regards certam sjiecific problems 
The artificial moculation of lucerne a process developed 
m the Bactenologloal Department for supplying the 
mtrogen fixing organisms is increosmgly iis^ at home 
and overseas btudy of the relationship of tho 
nodule organisms to the plant has shown that they 
do not normally enter the plant until the true leaves 
begin to form when the root extrudes a substance, 
not yet detemuned which facilitates their entry 
Work on barley indicates the possibility of visualising 
the relationship between growth and the quality of 
the gram and a simple method has been elaborated 
for estimatii% the amount of extract obtainable from a 
given sample of malt an important aid to the maltster 
Expenmenta with sugar beet emphasise the need of 
new varieties better suited to English conditions 
The roots refuse to respond to schemes of manuring 
which are suooeesful with mangolds and potatoes, 
though there is on mcrease m the leaves 
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Of great value to ovemeae farmers la a prooeea 
which has been devised at Rothamsted for converting 
straw and other cellulose oontammg plant lesidiies. 
such as the trash from sugar cane plantations, into 
useful manure The ihemistry of the jirocess is 
being worked out The organisms mainly eoncemod 
m the decomposition of the straw aie fungi, mcluding 
several Aspeigilli and Actinomycetos An important 
discovery by the Microbiological Department is that 
of a group of nitrifying organisms proilucing nitntoe 
from various ammonium salts, but differing from the 
previously known forms, Mitrosomonos and Afitro 
tooooeua, m that they thrive m the presence of oiganic 
matter Ihey are found to be commonly distributed 
m the soil In the Plant Pathological Department 
physiological and genetioal work on fungi has been 
continued The subject is a complex one Strains 
apparently identical in structure and cultural rc 
actions differ markedly m luvthogemc pmjiertics and 
conversely, strains different in structure and cultural 
reactions have similar pathogenic propel ties Two 
or more strains are frequently intermmgled m one 
host plant Progress has also been made in the study 
of virus diseases, those elusive phenomena which 
can only be stutlied m their effects on the infected 
plant llie activities of the staff are indicated by 
the inclusion of abstracts of the scientific papers, 
twenty seven in number, published during the year 
The rejKirt may be obtam^ from the Secretary of the 
Rotlianistod Expenmoutal btation, Harpenden, pm e 
it 6d 

Artb^bolouicai excavations on the projected 
line of the new by pass at Colchester have now been 
m progress under Mr C L Hawkes of the British 
Museum smee the middle of June It will be remem 
beied that this work was undertaken by the Colchester 
Excavation Committee to avert the loss of valuable 
archteological material by the making of the new 
road The area of operations lias sinew been extended 
owmg to the purchase of adjacent land by the Fssex 
County Council for playing fields, which has been 
placed at the disposal of the ( ommittee until the end 
of August The results obtauied to date, of which a 
report appeared m the Times of Aug 4, are of very 
great mtereet, especially in their bWing upon the 
relations of Bntam and the Continent m the century 
before the Roman conquest They fully support 
what was previously known of the importance of 
Colchester as a centre of British culture and pros 
penty It would appear that this low lying site was 
an overflow area from the British town, at first not 
too thickly populated Then after several decades, 
at about 10 B C , it was more thickly settled under 
Cunobelmus The site was abandoned at about 
47-00 B c when the Romans built their Colonia 
near by on viigm ground In the ten acre fleld, nearer 
the Roman site and farther from the centre of the 
Celtic town, the remains ore more scattered The 
abimdant pottery and metal work point to a period 
of great prosperity m Bntish Colchester for a penod 
of fifty to sixty years before the Roman conquest 
With much native pottery and many native breochM 
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18 a large prujiortiun of imjiorted ware anil ornaments 
jiomtmg to a conHiderable volume of pie Roman 
trade with Italy, southern and northern Oaul, Bel 
gium, and the Rhino aiea The iiiunerouH (oins in 
elude early Roman types, I'lsiics of t iinobeliniw Viim 
eelf, the Iceni and native ismies from (»aiil The 
conduct of the excavations has now been taken on 
by Mr J N L MynsofOxfonl 

Thb menacing condition nt the South Italian vol 
canooe is fully iliscuHsed by Prof H Rock in Matinaux 
{tour I iStudt dt 8 CalamiUt No 1 1H30 The changes 
in Veeuviiis since IDUA os studied by Malladia and 
hriedlaender are juiHsed in review and the lava flows 
of 1026 1027 1028, and 1020 are ill Mnboil with maps 
The later eruptions are distmgiiished not only by the 
higher temperatures of effusion but also by the gicwtei 
abundance of the gasea and the itii reaso in hydro 
chloric acid Veeuviiis is clearly heading towards 
another catastrophic outburst like that of 1006 The 
viliogea on the southern flank (Terzigno etc )aiemost 
likely to be in danger from future flows if as is antici 
I>ated the soiithom walls ot the cone are fractured 
by the accumulating stressee Areas likely to be 
overwhelmed with ashes and vapours cannot be jirc 
dieted, as they will depend on the atmosplieiic cun 
ditions at the time Etna is also in a slow crest endu 
of activity 08 indicated by the 1028 eruption and its 
unusually high temjierature Although there can be 
no direct connexion between the volcanic healths of 
Ftna and Vesuvius there have nevertheless been 
miraenius comcidencee between then eruptions which 
suggest that both may be affected by common 
tectonic disturbances 

It is known that for every kilogram of gram con 
Humed m the world to day there is approximately a 
kilowatt hour of energy expended The grain is a 
necessity, but some think that the world would be 
happier without this great expenditure of macbme 
labour The rapidly advancing mechanisation of 
labour is it is thought, tending to make work more 
monotonous and hence leads to a c raving after amuse- 
ment and to the lowering of the mentality of the race 
In on address to the World Power Conference at 
Berlin, on abstract of which is given m the Elteineal 
Remew for Aug 8, Dr A F Enstrom combats this 
view In hiB opinion, the operation of machmes 
instead of dulling the faculties sharpens them A 
skilled operator is instantly on the alort when the 
noise made by his machine alters by a mmute amount. 
His iwwers of observation are always beuig exercised. 
The younger generation seems to grasp with ease 
how to operate motor cars and how to look after 
machinery Schoolboys even have dond valuable 
research work vnth home made radio eets The great 
advantage of the meohanisation of labour is that it 
makes posaible an eight hours' day The labonrer has 
to expe^ much less muscular effort during the course 
of It There is no evidence that this lowers his 
mentality and he has opportumties for improving his 
knowled^ which his pr^eoessors never hod 

Thb scientific instrument industry of Great Bntam 
has deservedly a high reputation for the quahty of its 
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products, a reputation which the Institute o{ Physios 
has done much to foster through the piiblioation of the 
Journal of Seienttfle Instruments Appreciation of its 
services to the mduatry is shown by the recent decision 
of the British Optical Instrument Manufacturers 
Association to offer an annual prize to be known as 
the B O T M A Prize, for the best pajier npjieanng 
m tlie Journal of bc^entxfic Itistrumcnts Ihe pnze, 
which 18 of the value of ten gumcas is offered for a 
period of five years, the awaH being entirely m the 
hands of the Board of the Institute of Physics The 
Board has accordingly decided that in awarding the 
pnze, all papers appeal uig in the Journal diinng the 
year will be considered ami due weight will be given 
to (1) onginahty, (2) sciontihc value, (3) practical 
utility to instrument makers or useis (4) presentation 
Tile hrst award will be made in 1931 m respect of a 
|>a{>or publiaheil m the Journal diinng 1 930 It w also 
announced that through the generosity of a member 
of the BoanI it has bcrome possible for the Institute 
to offer a prize of £■) foi the best laboratory and 
Workshop Note whuh appears dming the year 
The donor has guaranteed this prize for a penod of 
flve years These notes seive a usetiil pur]> 0 Ho in 
aotmg as the medium through which the devices, 
special methods, etc , evolved m one laboratoiy or 
workshop are passed on to other workeis The first 
award ot this pnze will also be made in 1031, in respect 
of a note published m the Journal dunng 1910 

A SBBious obstacle m the development of radio 
tel^raphy and telephony was the difficulty m develop 
mg high voltage diiect current for supplying the 
amplifiers of transmission plants, as the necessary volt 
ages vary from 9000 to 30,000 An early solution was 
to adapt motor generator sets coupled in senes so as to 
obtain the requisite voltage The large demand led 
to oonsiderable improvements in their design so that 
sets can now bo built which will give pressures of 
15,000 volts The main drawback to this solution 
was the comparatively long tune required to start the 
reserve set if anything went wrong The next solution 
was thermionic rectifiers, which con be put mto use at 
a moments notice The disadvantage in this case was 
the great expense of upkeep, as their hfe is limited to 
about 6000 hours The most recent and perhaps the 
beet solution is to use mercury arc reotiflew We 
learn from the Brown Boven Bsvxsw for July that this 
solution has been adopted by Marconi s Wireless 
Telegnqib Co , Ltd , m the firm's research labora 
tones at Chelmsford The reotifier and rectifier 
transformer were designed for an output of 400 
kilowatts at direct current pressures of 9000, 10,000, 
and 12,000 volts The plant was installed a year 
ago and has given entire satiMaotion It has a 
high ^cienoy, can bo started at a moment’s notice, 
and withstands short oireuits Water cooling of 
the rectifier is not necessary as radiation and con 
veotion suffice to lead away the thermal losses The 
new large broadcasting station which is to be opened 
shortly at Warsaw will be equipped with two Brown 
Boven rectifiers which will give an output of 600 lolo- 
watts at from 10,000 to 16,000 volts 
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Thk meetings of the International Sleotroteohmoal 
Commission which were held on June 37-July 9 m 
all three Soandmavian coimtnes were very successful, 
twenty two countnes being represented The opening 
meeting was held m Copenhagen, the advisory com 
mittees earned out their work in Stockholm, and the 
plenary meeting took place at Oslo The oomnuttee 
on nomenclature after considerable discussion adopted 
the foUowmg names for the magnetic COS umts 
The unit of magnetic flux was called the maxwell ’ 
and the umt of flux density the gauss ’ The unit of 
magnetic field intensity was call^ the ‘ oersted ’ and 
of magnetomotive force the gilbert It will be 
some time however before those names aro adopted 
m text hooks m (jireat Britain 1< ollowmg the Italian 
suggestion a unit 10* times as large as the maxwell 
has been adopted for practical engineenng use It is 
proixised to call it the pro maxwell ’ The com 
mittee on the ratmg of machinery had a long discussion 
as to the maximum permissible temperature at which 
machinery and ap|>aratiis should work Enguieers 
consider tliat a few degrees centigraile in the permis 
sible temperature is of great practical importance A 
unanimous deiision was ultimately reached The 
symbols committee reached agieement on the symbols 
to be used in telephony, telegraphy, radio com 
muiucation, and electiic tiaction It was thought a 
pity that the standardised symbols are not more 
widely useil by the Press and m industry The 
aluminium committee had difficulty m reconciling 
European and Amencan practice, but some progress 
was made in this direction A proiiosal to standardise 
132 kilovolts, which is the British gnd pressure, was 
rejected 

A RECENT Daxly Actence News BxMetxn issued by 
Science Service, Washmgton, D C , gives some details 
about the progress of the plans which are being 
developed by Dr Robert Loddard, pitrfesaor of 
physics at Clark University, Worcester, Mass , for 
exploring the atmosphere at high levels by means of 
rockets A liquid propellant has boon perfected 
which IS said to have many advantages over gun 
powder or similar explosives The rocket contmually 
becomes lighter as it ascends owing to the burning of 
the propellant The rockets will be sent upwards from 
a steel tower at Camp Devens, near Worcester, Maas 
As yet only small rockets have been fired, which have 
ascended to levels of but a few hundred feet A grant 
has recently been mads by Mr Darnel Guggenheim 
for the extension of the experiments, and an influential 
advisory committee has been appomted m connexion 
therewith Wh«i it becomes possible to send rocketa 
up to altitudes measured m tens of kilometres mstead 
of hundreds of feet, carefully devised instruments will 
be added to the rocket with a parachute to bring them 
safely to earth when the charge is exhausted 

Trials of new and improved combine harvester- 
thresher machines have been arranged by the Minis- 
try of Agnoultura at Wellingore, Kesteven, Lines , 
through the courtesy of Mr Geoffrey Nevile Farmem 
desirous of seeing these machines m operation may 
either send the cost of a telegram, or telephcme to the 
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Estate OfBoe, Wellmgore (liXS Fulbeck, Qrantham), 
and they will be informed so far aa poesible of the 
exact day or da 3 rB when harvesting is being earned 
out At first It was thought that such maohmes 
would be unsmtable m EngUmd, smoe the gram m 
this country is much more moist at harvest tune than 
IS the case m Canada or the Umted States, where the 
combme method is widely used However, judging 
from last year s expenence m the tnals earned out by 
the Oxford Institute of Agnoultuial Engmeenng, it 
seems probable that, although m some seasons a 
diymg plant might be necessary, threshing may be 
safely earned out after the gram has stood for a day 
or two m summer heat view is sujiporteil by 

expenence abroad, and the oombmed machine is 
becoming increasmgly used m oountnes with cooler 
and wetter climates Given favourable oonditions for 
hire or purchase, the farmer would gam considerably 
by their general introduction mto Great Bntam, as 
not only would the total cost of harvestmg and 
threshing bo reduced, but sIho loes from vormm or 
mould in the stack be avoided 

Thb Balkans correspondent of the Timea gives an 
mterestmg account — m the issue of Aug 4 — of the 
health reform measures earned out in Yugoslavia 
durmg the last ten years The person to whom most 
credit IS due is l>r Andnya Shtampar. who was 
appomted -head of the Department of Hygiene m the 
Mmistiy of Health in 1919 The sanitary condition 
of the country was then deplorable, nut only as the 
result of the War but also as the consequence of 
ceutunes of neglect, as was shown by the fact that 
80 90 per cent of the population were infected with 
malaria and syphilis, while enteno fever, typhus, and 
smallpox were extremely nfe Dr Shtampar s first 
step was to provide himself with competent assistants, 
who had to bo tramed abroad, and then to persuade 
the government to supjily the necessary funds for his 
reforms Smee 1923, when he wcu first really able to 
start work, ho has organised three mam categories of 
institutions (1) central institutes for each of the 
nine provinces, (2) 80 district health institutes, and 
(3) about COO village stations The central institutes 
comprise departments of bacteriology and parasit 
ulogy, social medicine, and somtory engineering 
The district institutes contam departments for mother 
and child welfare, dispensaries for venereal diseases 
and tuberculosis, bactenologioal laboratories and bath 
houses The village institutes consist of a dispensary 
m charge of a nursmg sister, a small health exhibition, 
and a shower bath A school of hygione is attached 
to the Zagreb Central Institute for the training not 
only of doctors and nurses but also for instructing the 
more mtelhgent peasants in the general prmoiples of 
hygiene Dr Shtampar’s work has received bbend 
aid from the Rockefeller Foimdation as well os the 
strong support of King Alexander The reduction m 
epidemio disease os the result of these measures has 
been most gratifying During the last two years, 
there have not been more than a hundred oases of 
typhus in the country, Hiete has been no smallpox 
for more than a year, and the moidenoe of malaria 
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has fallen from 80 to 10 per cent, while there is a good 
prospect of a healthy generation growing up m 
formerly disease ridden areas 

Thr followmg appointments have been made by 
the Secretary of State for the Colonies Dr O Biyoe 
to bo deputy assistant director of agriculture, Nigeria { 
Mr B G Montsenn to be agiiciiltiiral officer, 
rnnidad 

Thr Royal Microscopital Society, after lesidmg m 
Hanover Sciuare, J^ndou, foi some forty years, haa 
removed to new apiartments m B M A House, 
Tavistock Square, Bloomsbury, W C 1, m which ita 
library and slide collections will be more ailequately 
housed, and where, in aildition to the So( lety s lecture 
halls, meeting rooms, and offices a jKirtion of its 
umque collection of historical matruments will bo on. 
permanent exhibition 

At the Brisbane meetmg of the Australasian 
AssiMiation for the Advancement of Science which 
took place on May 28-June 4, it was decided by the 
General Council to change the name of the Association 
to Ihe Australian and New Zealaiul Association 
for the Advanoomont of S( lence Pho Mueller 
Memonal Medal for 1030 was aw aided to Sir Douglas 
Mawaon for his contnbutions to Aiistialian geo 
logy, assooiateil with which sure his ar hicvements m 
geography and exploration The fust Liversidgo Re 
search LMture under the becincst from the late Prof 
A Liversidge was delivered by Prof N 1 M 
Wilsmoie, of the University of 'Western Australia, 
the title of the lecture bemg Chemical Research 
and the State ” 

Da HaboiJ> Thompson, senior natuialist on the 
staff of the Fishery Board of Scotland, has sailed for 
Newfoundland, whore he will undertake on behalf of 
the Government of Newfoundland and of the Empire 
Markotmg Board a survey of the hshones This la 
the first step m the formulation of a scheme having 
as its object the development on scientific hnes of 
Newfoundland fishenes The work m contemplation 
will embrace a systematic and statistical review of 
the fishery resources wnth the view of developing 
methods for the preservation, handlmg, and marketing 
of the fish (mcluding brme free^mg), and for the 
utihsation and marketmg of surplus fish and fish by- 
products 1 he cost of the preliminary survey is bemg 
shared equally botwoon the Government of New- 
foundland and the Empire Marketing Board 

Appuc ATIONS are invited for the following appomt- 
ments, on or before the dates mentioned — \ full- 
time teacher for mining ooutees undei the Wsst Ridmg 
Education Committee — The Education Officer, County 
Hall, Wakefield (Aug IS) A cotton entomologist and 
an assistant pathologist m the Department of Agri- 
culture and Stock, Brisbane — ^The Official Secretary, 
Queensland Government Offices, 409 Strand, W C 2 
(Aug 20) A lecturer m mvil engmeenng m the 
University of Birmingham — ^The Secretary, The 
Umversity, Birmingham (Aug 21) A temporary 
research assistant m civil engmeenng m the Umversity 
of Bumingham -The Seraetary, The Umversity, 
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Bimungham (Aug 21) Pnncipol teaohera of. n 
specstively, mechaiuoal enguieenng, msthematios and 
physios, and ohemistiy . also a qualified mechanio 
for tidong care of the plant, and a bdioratory steward 
to take charge of the laboratones at the Technical 
College, Coatbridge — ^Ihe Director of Education, 
Lanarkshire House, 191 Ingram Street, Glasgow, C 1 
(Aug 22) A junior assistant in the department of 
the Wm Department Chemist — ^The War Department 
Chemist, B 47, Royal Arsenal. Woolwich. 8 E 18 
(Aug 28) A lecturer and demonstrator m the 
phimnacy department of the Birmmgham (entral 
Technical College — Tlie Principal Central Technical 
College, Suffolk Street, Birmingham (Aug 29) A 
cacao soil reseat ch chemist at the Imperial College 
of Tropical Agriculture, Tnnidad — Tlie Secretary, 
Imperial College of Trojiioal Agriculture, 14 Tnmty 
Square, ECS (Aug 30) A lecturer in mechamcal 
enguieenng at the Norwich Technical Ckillege — ^Ihe 
Pnucipal, Techmoal College, Norwich (Sept 3) An 
assistant m the Cancer Research Laboratonea of tbe 
University of Manchester— The Registrar. The Um 
versity, Manchester (Sept 7) A demonstrator m 
chemical pathology in the University of Manchester 
— The Rc^strar, The University, Manchester (Sept 
13) A medical man or woman research worker 
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m mental ^efioiwioy under the Medical Res e a t ^ 
Ckiunoil, the governing body of the Darwm Trust, 
and the Committee of the Royal Eastern Coimties 
Institution for the Mentally Defective at Colchester 
— ^The Medical Supwintendent, Royal Institution, 
(Colchester (Oct 8) A chemioal laboratory assist 
ant in the experimental department of the Fine 
Ckitton Spinners* and Doublers’ Association. Ltd — 
Prof F P Slater. Rock Bank, Bolhngton, Macclesfield 
Assistant masters for enguieenng subjects and for 
chemistry at the Smethwick Junior Technical School 
— ^The Director of Education, Education Offices, High 
Street, bmethwiok An assistant under the Director 
ate of Balhstio Reeearoh, Research Department, 
Woolwich, with serveral years' research expenenoe 
m physios — The Chief Supenntendent, Reeearoh 
Department, Woolwich, S E 18 A temporary re 
search assistant m a Oovemment Department, with, 
preferably, a knowledge of rubber teohmque and 
meohamoal methods — The Cffiief Supermtendent, 
Chemioal Warfare Resecuch Department, 14 Grosvenor 
Gardens, S W 1 A temporary laboratory assistant 
m a Oovemment Department, with, if possible, a 
general knowledge of chemistry and physios and of 
rubber manufacture — The Commandant, Expert 
mental Station, Porton, near Salisbury 


Our Astronomical Column. 


Nsw Variable Stan in the Constellation Norma 
— Arrangements have been made for the inter 
change of observers between the obsorvatonea of 
Johannesburg and Leyden Mr H von Gent has 
taken a number of plates with the Frankhn Adams 
telescope at Tohamicsburg which were measured at 
Leyden by W E Kruvtbosih (BttU A sir instU 
Netherlanda, vol 5, No 194) Ihe blink microscope 
revealed 25 vanables upon them, and afforded 
sufficient material for plottuig the hght curves, 
which are given in the BuUetm together with diagrams 
of the helds The second star on the list is an 
eohpsmg vai table of the W Urs Maj type Prof 
Hertzsprung suggests, from the long stationary 
minimum, that either the companion la a white 
dwarf or that the system contains a third star from 
which most of the li^t comes durmg mmunum 
There are also some Cepheid vanables p on the 
hat has a penod of 2 4 days and a large light range 


Images of Pluto on Yerkes Observatory Plates — 
A»tr Nach 5719 contains particulars of the measures 
of the image of Pluto detected by Dr F E Rosa on 
plates expo^ on Jan 29, 1921 (two plates) and Jon 6, 
1927 The positions are for tlie equinox of 1930 0 
The magnitude of Pluto was estimated os 15 on each 
date 
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The estimated probable error is 1' for the focal 
lengths 80 m and 21 in , somewhat less for the 60 in 
focus The first 50 in measure and the 30 in 
measure were made by Prof van Btesbroeok using 
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thiee comparison stars in the Pans Astromphio 
Catalo^e The other measures were made by Dr 
1< E Ross using the star Borhn A 2257 for the 1921 
plate, and three Pans Astrographio stars for the 1927 
plate No proper motions were applied fhe 1927 
jiosition 18 m good accord with the revised raeosuiee 
of the imago obtained at Uccle on Jan 27 1927 It is 
stated that the 1921 images were identified with the 
aid of the ephemens of Prof 1 Banachiewioz (U A J 
Circular 284), and the 1927 one with the aid of a 
manusenpt ephemens by Messrs Bower and Whipple 
Astr Nach 5719 also contains a useful collection of 
the olwervations of Pluto obtained in March and Apnl 
last they are compared by Dr C H SmUey with 
an ephemens which he deiluood from the fouowiiig 
hehocentno positions and velocities denved by Prof 
Banachiewicz for the date March 310 and the oqiimox 
of 1930 0 

Dally Chuiae 

= - 13 29363 - 0 0020443 

y=. +35 84738 - 0 0017048 

*=+15 41687 + 0 0000824 

The Photo-electric Cell at Berlin-Babelsberg — Aair 
Nach 5718 contoms a study by F Guthniok and R 
Prager of early type stars, ^e duphcity of which had 
be«i detected at iiia Viotona Observatoiy by speotro- 
Boopic observations by Dr Plaskett and Dr Pearce 
In five cases light variation was detected, mdioating 
mutual eohpses H D 19820 has minimum mosses 
of 19 and 9 tunes that of the sun It is of type 08, 
but Its colour 18 yellow the other stars on the hit ore 
also yellow H D 26688 has a penod of 1 1487 days 
from the Berhn observations Plaskett found a 
velocity range ot 298 km /sec , but did not determme 
the penod H D 26639 is also an eohpsmg binary, 
only 18' from the preceding star, with which it fonns 
the pair Z485, but the light range is only 0 06 mag 
The penod » not yet detennmed 
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Research Items. 


Smoking In Popun — Dr A C Haddon who is 
inveotigatmg tobaooo smoking m Papua oommuni 
oatM to Afon for August an aooount by Capt G 1* N 
Zimmer of a method of smoking tobaooo hitherto un 
recorded, which u m use among bush natives on and 
to the west of the Fly Biver m an area moluding 
Shortland Biver and Lake Murray The tobaooo or 
a native cigarette is inserted m one end of a tube or 
cigarette holder — a narrow bamboo tube about nme 
inches long — and this end they place tminst a 
glowing log or fire brand When the tobacco is 
^oroughly alight the end containing the tobaooo is 
placed in the mouth and the other «id inserted m 
the wider end of an arm guard or bracer which has 
been removed from the smoker s left arm this end of 
the bracer beuig closed by the nght hand the tube 
going between the smoker s fingers The nauTOwer 
end IS closed by the smoker s left hand The bracer 
ponlx 18 made of mne slats of wood about 26 cm 
long and tapenng from 31 mm to 26 mm m width 
The slats of woo<l are firmly lashed on both sides wiGi 
rattan so as to make a very rigid object Ihe smcke 
IB blown uito the bracer through the tube The tube 
IS then removed and the smoke inhaled by slightly 
moving the left himd This method of smoking is 
usually employed while huntmg or when away from 
the village It is in no way a freak but has been ob 
served on many occasions as a regular method m 
these circumstances 


Agricultural Rites In Horthern Nigeria — Mr 0 K 
Meek descnbee m Afnea for July (vol 8 No 8) the 
oeiemoniee cbserved by the Bachama of the Benue 
Bivor in the cult of Nreeuizo who is enshrined at 
Fare a Bala village some seven miles east of Numan 
Nsesnao is believeil to be the youngest of five sons of 
a woman named Vemn who herself receives divine 
honours in an annual mourning ceremony observed 
m Apnl The cult of Neeanzo is the most honoured 
among the Bachama It is in the hands of a kindred 
at Fare of which the head is called Kisaim He is 
assisted by a relative who acts as spokesman on all 
occasions and a man of another kmdred who pre 
pares the beer and food used m the rites A woman 
known as Mban^o acts as intermediary between the 
^1 and the people She is a perpetual vugm who 
has come from the district of Kona and is regarded as 
the bnde of the god She is not psychic and if she 
develops hysterical s^ptoms she is sent away The 
prmoipal festival of the cult is hold at the end of April 
and lasts three days The king though not a pneet, 
IS regarded as preeidmt of all cults and is hud re 

. .. X, . 1 ^ gjj rt T._ 

stated pwK 

e regarded as due to 

his default The kare festival is pnmanly concerned 
with the opening of the agricultural year and pre 
cedes the sowing of the crops It is even more im 
portant than the thanksgiving ntes Formerlv one 
of the kmg s children was sao^oed annually during 
the feirtility ntes of PiUa earned out at Lamurde 
In comparatively recent times, the human victim was 
replaced by a cow At Nafaran no one may sow his 
crops until the pneet oi the Nafuan cult has earned 
out oertam ntes and distnbuted the seed which he has 
had under his ke^mg, and is therefore believed to 
havemimcalqualitiee AmongtheJukun Kona and 
Mbum the seM com is distnbuted by the chief, end 
IS the produce of the royal farm This was iqipamitly 
the custom of the old Bachama kings and to this 
day the produce of the royal farm is oonsidered the 
property of the community 
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Fauna of South Africa — Beport No 7 for the year 
ending Jime 1929 of the hishenes and Marme Bio 
logiosl Survey Umon of South Afnca contains, 
bmdee general matter relating to the fishenes several 
papers in the bjiecial Be^rts amongst which 
are two of special value These are Dr C H 
O Donoghue s Opisthobranchiate MoUusoa and 
Mr M Burton s Description of South African 
Sponges collected Iw the South African Marme 
Biological Survey llie first is a long systematic 
paper on vanous forms chiefly belonging to the teoti 
oranohs (sixteen species) together with a few nudi 
branohs (hvo species) Amongst these are five new 
species of teotibranohs and three new sjiecieB of 
nudibranchs The examination < f such a oolleotion 
IS a thankless task for all the specimens are preserved 
mid have lost their original beauty which m life may 
be marked and the absence of colurati n in most 
oases makes diagnosis difficult Nevertheless Dr 
O Donoghue lias managed to extract a large amount 
of information out of the lollection the radule 
shells (when present) and jaws servmg as valuable 
distinctive features and these are f illy flf,urod m 
eight plates Jhuselenopt Itmtetpu (Cuvier) is specially 
oaref^y and minutely described with letaiw of its 
anatomy although cnly one specimen wos present 
This is identical with Neda luntceps deecribed by 
Adams and Beevo m 1848 Mr Burton in his critical 
survey of the desma formmg sponges abandons for 
ever the family Lithistid® the heterogeneous oollec 
tion of forms which have hitherto been placed together 
on account of the similanty of th«r skeletons being 
provisionally referred to several different families 
bix sjieoies are recorded from South Africa inoludmg 
one which is new Ltfhoohtla eontca a new genus and 
species belongmg to the MyxiUce is also desonbed 

Atlantic Foraminifera — Dr Joseph Augustine 
Cushman continues his valuable senes of memoirs 
on The Iioraminifera of the Atlantic Ocean the 
present part (7) consistmg of tho Noniomdw Camon 
nidce Fonoroplidee and Alveolinellidw (Smithsonian 
Institution United btates National Museum BuUettn 
104 1930) As in former jarts the species are 
specially desonbed whioh have ocoiined in tho waters 
adjacent to the shores of the Umted btates moluding 
the whole of the Gulf of Mexico and the Canbbean Sea 
which IB the area chiefly worked by tho vessels of tho 
Uniteii States engaged m dredging These famihes 
are all representel by simpler and usually smaller 
forms than m the Indo Faciflo where some of the 
species reach to a very large sue The Nomomde 
are most abundant in rather shallow water three 
genera occur and numerous species Iklphtdxum is 
oonunon also Nonxmx and Nonxondla in rather deeper 
water The Camennidw are almost wanting m the 
Atlantic the Feneroplide and Alveolinellidn being 
represented by simmer and more primitive species 
than in the Paoifio The new species Peneroplxa bradyx 
u common in the West Indian region oicumng at 
numerous stations off the Tortugaa and the Florida 
Keys at Bermuda and Jamaica probably replacing 
Pantropht ptanatxu which apparently does not occur 
m the western Atlantic 

Osteolocy of Pediculate Fuhu — Mr Albert Eide 
Parr m his paper entitled On the Osteology md 
Classifloation of the Pediculate Fishes of the maeta, 
Aceratias, Bhynohooeratias, Haplophryne, Laevo 
oeratias, ABeetor, and Lipaotia ” (Occasional Papers 
of the Bins^iam Ooeanograifiiio CoUeotaon Pealxxfy 
Museum of Natural History, Yale University, No S, 
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1980), diacuMws the homology of the roetntl bone of 
Rhynchooeratias and deaonbee the new apeciee 
ilhynehooerattiM longiptnnM with epeotal reference to 
Its osteology He finds that the median, unpaired 
rostral bone of this genus which forms the anterior 
part of the upper border of the mouth, supplying 
through its dentiolee or spmes the only functional 
dentition of the upper jaw apparatus, has nettling 
to do with the mesothmoidal bones of these fishes, 
but IS homologous with the lUicium of other oeratoids, 
rwresentmg an extrone phylogenetic modification 
of the most anterior dorsal fin ray (spme) of ordinary 
teleoste Ihe relationships of the otfier genera are 
diBouBseil and the family Aceratudsa divided into two 
sub famihes, the Eurostniua, to which AoenUuu and 
Rhynehocaratuu belong, havmg the dorsal dmtioles 
inserted on a well developed rostral bone, and the 
Cryptorestniue, including Baplophryne and Lcevo 
e«raita», m whi^ the rost^ bone is reduced or absMit 

Iron in Humus -Some expliuiation of the bene 
ficial influence of humus substances on the growth of 
green plants m water culture has been brought forward 
by C Olscm {Oomplet Rendua du Laboratotra Oarlaberg 
vol 18, 1930) The solution of the much debated 
question as to whether or not humus is bonehoial to 
plants grown under these conditions centres round 
tlie form m which the iron w presented, and the re 
action of the nutnoit solution Lemna plants grow 
equally well m a culture solution of pH 6 0, whether 
humus was added or not provided the iron was given 
m the form of fenio citrate but if feme chloride was 
substituted for the citrate the addition of humus 
greatly improved ^wth The explanation given is 
that under neutral or alkaline oonditions iron is not 
available to the plant unless it is in the form of an 
orgmiio compound such as citrate The watery ex 
tracts of peat oontam such complex organic iron 
combinations, and are therefore useful to the plant 
for the available iron they provide In sujiport of 
this theory attention is ducted to the fact that 
chlorosis IS often noticeable m Nature among plants 
growing on oaloareous soil jjoor in humus, whereas on 
soils of similar pH but oontammg humus, the symp 
toms of iron defloienoy do not appear 

Geophysics in the United States The United States 
National Research Council has issued (June 1930) 
the Tranaaettoru of the American (ireophjrsical Union 
for both the tenth and eleventh anuiud meetings 
(April 1929 and May 1930) m one volume (pp 314, 
no pnoo stated) Ihe reports of previous annual 
meetmgs (up to that for 1928) appeared ebout a year 
after the date of the meetings The remarkable 
promptitude of pubhoation of the leport of this year s 
moetmg is due largely to the adoption of photo 
lithogiaphic reproduction from typescript for the 
whole of the material Ibe rosuft is not quite so 
readable or pleasmg to the eye as prmted matter but 
the advants^ of early pubhoation seems to outweigh 
this diawback, m view of the necessarily maimy 
whemeial mtereet of the reporta and papers which 
deal largely yith matter published more fully else 
whore The Union meets as a whole and m seven 
eeotions the reports and papers numbered 64 (at 
the 1930 meetmg) and cover a wide range of im 
portent and mterosting topics m geophysics 

Msgnche Data from Mauritius — Miscellaneous 
Publicationa of the Royal Alfred Observatory, No 8, is 
devoted to a summary and discuasion by the director, 
Mr B A Watson, of The Disturbed and Quiet Day 
Variations of Magnetic Force at Mauritius, 1916-26 
The mclusioa of quiet and distuibod day inequalities 
m the montbly bplletm of the obs^atory u not | 
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possible, and their colleotion and discussion for an 
11 year period m this pubhoation is therefore of 
special value and mtereet The outstanding feature 
of the results is the manner m which disturbance is 
almost entirely confined to H (horizontal force) In 
D (decimation) and V (vertical force) the mequahtiea 
are almoet immodified by disturbance whereas in 
H both the type and the range of the inequakty are 
entirely diSerent on ihe two sets of days quiet and 
disturbed hjven on mtemational quiet daj^ H 
usually shows some small disturbance and though 
world wide disturbances are m general considerably 
lees mtense at Maimtius than m latitudes 60” or 
more small disturbances (m H) are more frequent 
at Mauritius, so miu h so that it is usually difficult to 
select one day m any given month as a typically 
undisturbed day 

Turner Valley Oilfield, Alberta — Westem Canadian 
oil possibilities have certainly derived stimulus from 
the developments on the lunier Valley oilfield, 
Alberta of which Mr E H Cmmmghain Craig gave 
some account to the Institution of Petroleum Tech 
nologists recently In fact it is not too much to state 
that if American mterests in the oil potentialities of 
the Rooky Mountain region have flagged somewhat 
from the non discovery of a second Salt Creek Oil 
field thw have certamly been reanimated by the 
resulta of the last six years work at Turner Valley, 
whore geological conditions ore closely allied to thcee 
in the relevant Rocky Mountain States The Turner 
Valley anticlme was first proved a produc ing structure 
by the drilling of the Royahte No 4 oil well some five 
years ago and suice then other proihicing wells have 
been completed Significant mtereet attaclifsi to this 
well as it produced filtered oil and wot gas in con 
siderable quantity its present output is more than 
600 bcurels of light gasoline per day It may be re 
called that Alberta bos m the past been specially 
noted for its enormous reserves of natuial gas chi^y 
of a dry ohaiacter with comparatively httle oil so 
that the Tumor Valley developments are of more than 
usual importance Some fifteen milee of the struo 
ture have boon proved and other areas outside Turner 
Valley have b^ and aro being prospected Die 
source of this oil and gas has revived the old c ontro 
versv of upward or dmmwaitl migrated oil On one 
hand there is the jiossibihty of deiivation from 
PaLeozoio (Devonian) horizons and on the other, 
from the Jurasaic or lower Cretaceous The author 
favours the latter source and mohnes to the view that 
the parent oil rocks are of Kootenai ago (base of T ower 
Cretaceous) with subsidiary possibihtKs in the over 
Iving Dakota Sandstone He dismisses the possibility 
of Palaiozoic ongm on the chief count of probable 
eecape end loss of oil during the lengthy geological 
penM mteryonuig between the critical formations, 
during which considerable orogenic movement and 
acoomiiaQymg erosion were aooompbsiied On the 
other hand, there is no doubt that tne chief reservoir 
rook IB a dolonutio limestone of pre-Jurassic age so 
that if the stratigraphioally downward migration ’ 
theory is proved, which wo cannot easily Mmit on 
the basis of the facta so far presented, a most important 
principle, apphoable to many other limeetone fields 
in the world, is thus established 

loniMd Regions of the Upper Atmoephere — Some 
freeh mvestigations of the upper an- by wirelen 
methods, which differ chiefly from earher ones m the 
use of short waves and m the multiplioation of the 
number of receiving stations, are desonbed by Prof 
E V Appleton, J A RatoliSe, and A L Green in 
two piqierB m the July issue of the Proosedinm of A* 
Royed Soeidy Dieee now show oonolunvdy that 
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even lelstivriy long waves (400 metres) occasionally 
pass through the lower ionised layer (the E r^on) at 
night when it is at a height of approximately 100 kilo 
metres, and are then returned from the F region, 
which has a greater concentration of electrons, and is 
approximate^ two to three times as high With 
shorter waves (100 metres) the penetration of the E 
layer occurs frequently, the waves being returned 
from It usually only m the middle of the day, when it 
18 still at a height of approxiinately 100 kilometres 
The equivalent height of the E layer for 400 metre 
waves vanes very little with the angle at which they 
are moident upon it, and there is likewise httle vana 
tion m the reflection coefficient, to explam which it is 
suggested that there is a nme below the E layer which 
causes considetable attenuation of the waves, wi^ 
out, however deviating them Ihe reoeivmg station 
at &ng s College Lon^n, at which many of the mter 
ference records have been obtamed is distant only 
18 kilometres from the transmitting station at Tod 
dington 

Collisions Between a-Particles and Helium Atoms — 
The solution of the problem of collision between two 
particles which act upon each other with forces vary 
ing as the mverse square of the distance between them 
IS the same in quantum mechames and m classic^ 
mechames, unless the particles are identical In this 
case an important additional term appears in the 
quantum theory expression for the probabihty of 
scattering, and it is possible to decide between the 
old and the new theory by experiment A tost of this 
nature m which the numbm of particles projected 
through 40° by slow a particles passing through 
helium IS measured, is described by Dr J Chadwick 
m the Proeeedtngt of the Royal Soetetif for July An 
sumular type of scattering apparatus was used, with a 
strong polonium source, and a sme sulphide doteotmg 
screen The number of particles deviated was 
definitely greater than would be expected on classical 
theory, ai^ for the slowest particles used of range 
about 1 2 om in air under stsmdard conditions was 
close to the number predicted by quantum theory 
A fundamental theoroti(»l assumption which is 
verified by this result is that the helium nucleus has 
no rom or vector quantity associated with it and that 
its ^d of force is spherical 

Measurement of Candle Power of Electric Lamps — 
The measurement of the candle power of lamps is ono 
of the moat difficult problems that physicists have to 
solve The probable error of the routine tests of 
oompanng the candle powers of mcandeecent lamps 
by visual methods m the factory are of the order of 
at least 2 per cent hi^ or low This is due not to 
eareleesnees but to the real difficulty which every 
observer has in judgmg when two sunaces have the 
same brightness or when two shadows have the same 
mtoisity This IS apart altogether from the difficulties 
ansmg m detemunmg the mean rntmuty of the light 
emitted and from those ansmg from differences of 
colour In a paper commumoatra to the Hay number 
of the Journal of the Jnehtutum of Eledrtaal Engm 
ears, Mr Wmoh, oftheO E O Research lAboratones 
at Wembley, deecnbes a photo electnc photometer 
for the oommeroial measurement of mcandeecent 
eleotno lamps It seems to us that this instrument 
wiU go an impreoiable way m meeting the commercial 
demand for highw accuracy combmed with very nqiid 
measurement Whilst the eye must, of necessity, be 
the ultimate source of reference, thm seems reason 
to believe m the near future commercial photo 
metey will, m general, be canned out photo electncally 
As an expenmeni, laqsps were measured in the onh 
nary phocometnc way and die woric done was eqtiiva 
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lent to having five observers workmg for four days, 
without taking mto cuicount the time taken m making 
oidculations The same senes of tests when cam^ 
out photo electncally by one observer took four hours 
The method is capwle of being developed so as to 
obtain higher accuracy and also so as to obtain sphencal 
mtegration with one reading 

Turbo • Vapour - Compressors for Refngeration — 
Among the Selected Engineering Papers chosen to be 
rablished m pamphlet form by the Institution of 
Cml Engmem is ono by Dr H Mawson on Turbo 
I Vapour rompresBon and thou Application to Re 
fngoration While reoiprocatory compressors have 
bem developed for refrigeration turbo compressors 
have not received seriou<i consideration, and m the 
paper an attempt is made to consider the thermo 
dynamic and practical possibihties of this type 
Fundamoital equations which are apphcable to 
liquids gases and vapours are applied to the flow of 
fluids through a centnfugal compressor , the choice 
of a fluid for centrifugal compression between defmite 
temperature limits is considered and the performance 
of a sulphur dioxide turbo compressor for a given 
temperature range is examined by the aid of the jj// 
chart Outlmes of the design of a sulphur dioxide 
centnfugal compressor of deflmte duty for the same 
temperature range arc given together with a general 
arrangement of the compressor and finally centn 
fugal and reciprocating compressors are contrasted 
and the posrable apphcation of the former to central 
station distribution of fluids under pressure for 
refrigeration is also considered 

Metal Carbonyls — Tlie Journal of the Soctety of 
Chemtoal Industry for June 13 20 and 27 contains a 
most mtoreeting article by Dr Robert Mond on the 
metal carbonyls The early experunental work 
which led to the discovery of the first known member 
of the groim, mckel carbonyl m 1800 by Ludwig 
Hond and C Lanmr and the subsequent mvestiga 
tions (in which Dr Robert Mond played an active part) 
loading to the discovery of the other metal carbo^ls 
are deeonbed The properties of the carbonyls and 
their actual and possible technical usee are next 
considered and a full bibliography of the hterature 
w given The Mond Nickel process which is a very 
important teclmioal apphcation of the properties 
of nickel carbonyl is dealt with at some tongth 
These three papers constitute an imjiortant and 
authontativo addition to chemical liteiature 

Sorption of Gases by Charcoal — The June number 
of the Journal of the Amenean Chemical Society 
contains a paper by McBam and Britton on the 
sorption of gases and vapours by charcoal under 
great pleasure (up to 60 atm ) The experiments 
were completed m 1927 at tho Umversityof Bristol 
The gases used were nitrogen, mtrous oxide, and 
ethylene, and the temjieratures used were above and 
below the ontical temperatures It is claimed that 
the results enable a decision to be reached between 
rival views as to the nature of soiption by ohiucoed, 
that the Lanmnuir conception that only such mole 
oulee are sorbed as are m direct contact with the 
molecules holding them is ooireot, wd that the 
Saussure Polanyi conception of a compressed aim 
IS not Bupportra by the exponments In this con 
nexion, however, it should be mentioned that the 
same issue of the journal contains a paper on the 
adsorption of water and benaene vapours on man 
ganese dioxide, by Foote and Dixon, m which it is 
stated that Poland s theory u in agreement with the 
data, so that the question cannot be regarded as 
settled 
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iMuing the Sumnmiy (rf ProgreM 
logical Siuvey m two parts u otmtinued one part 
tx^g devoted to an account of the routine work of 
the year while the other servea aa a medium for 
the pubbcation of a Hence of papers on subjeota of 
special mtereet Students are thus enabled to purobaae 
at a reduced pnoe the second part of the Summary 
without having to pay for the section dealing with 
admmistrative matters Part I '■ contains the annual 
report of the Gteological Survey Board and of the 
Ducctor Seventy five maps wore published luring 
1928 together wiUi fourteen memoirs roost of which 
have already been noticed in our columns (Natubk 
A ug 10 1929} The reports of the distiict geologists 
contam many records of interest hieldwork was 
largely concentrated on tho revision of the coalfields 
but in Shro{ shire the Longmpid has been mvaded 
afresh and a provisional classification of some of its 
puxKlmg formations is offered while in the Lake 
Ihstnct the relations of the Skiddaw slates the 
Borrowdale volcuuc senes and the Carrock tell com 
plex are being actively attacke 1 The new survey of 
the Orkneys has yielded a fine smte of fossil fishes 
and plants frim the Old Red Sandstone On the 
petrological side it is announce! that the Tertiary 
Igneous rooks of ArdnamurcV an exemplify m a roost 
stninng way the phenomena of nng dyke intrusion 
and present many important facts bearing on mag 
matio diflereutiati in Hybndisation is woug^t to 
be responsible for the re] roductu n of the tonalitic 
and monaomtio types of the central complex Publica 
tion of full details is promisod in the near future 
Aa inteiesting account is mven of the successful 
expenonces of the geophvsicd pcurty 

The work of tho geoph^oal pcuty is describe 1 at 
greater length in Part i ■ The first two pa[ ere are 
by W F P M Lintook and J Phemister an i deal 
respectively with gravitational surveys over the buned 
ohund of the Kelvin at Dumtry near Glasgow and 
over the Fentland fault near Portobello The results 
clearly deroonstiale that the method may be usefully 
employed to supt lenient bonng evidence and that in 
practice it is both cheaper and quicker than dnlling 
Sir John Flett contributes a masterly investigation 
of a lamprophm dyke on the west side of Loch 
Lomond The dyke is of imusual signiflcanoe because 
of the variety of its inclusions In so far aa these 
provide an mdioation of the nature of the underlying 
rooks they suggest that the sequence of formations 
from the Highland border northwards is a desouiding 
one , as this is not the sequence usually adopted the 
sngn^ion may have very far reaching consequences 
T^H Whitehead descnbes a presumably Aroug 
rhyolite occurring new* Pontaaford Hill m Siiropshire 
betwem Ordovician and Longmyndian rooks The 
remaining papers are devoted to the Coal Measures 
or tb«r fossils W B Wn^t descnbes the sonal 
succesBon around Handieeter R Croifinll gnres an 
mvaluable and well illustrated summary of tiw sbati 
mphy and flora of the Bristol and Somerset coalfield 
Emily Dix and J Pnngle describe venous foims of 
X*pko$ura from the South Wales ooalfiteld , and T 
Eastwood discusses the mps and rock ndira (mter 
ruptions m the continuity of coal seams) of Uie West 
Cumberland field 

The distnot descnbed in the Oswestry menuMr * is 
represe n ted on Sheet 187 which covers parts of 
Sfarppahire Denbi^ and Montgomery Oraovunan 
formationa oome to the surface m the west and pass 
under snooesnvely Istei deposits Silunsn Carfooni 
ferous (inehtdmg Coal Measures) and Tnassie the 
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latter outcropping m Uie east Glacial dnfts over 
spread the eastern half of the area The controlling 
structural feature is the great anticlinal uplift of the 
Berwyn Hills which enters the north western quarter 
from the west In the south west this gives place to a 
i^olmal depression The teotomo features ore ably 
(lisoussed m relation to the larger area of which the 
distnot forms a part There ore also ohapteis deahng 
with the PaleOBOio igneous rooks (albitiaed lenvatives 
from an andesite mamna) and with the mineral pro 
ducts and water sup^es 

The memoir desonbing Sheets 320 and 321* will 
serve as a valuable guide to the geology of a popular 
coastal distnot since it deals with Hastings St 
Leonard s and Bexhill and the ancient towns of Rye 
and Winohelsea Hie solid ^logy is restnoted to 
the Purbeck and Wealden but topics of unusua^3«, 
interest ranging from palaeontolo^ to sedimentary 
petrology are by no means hmited The account of 
the superficial dejiosits is _notablo for the molusion of 
a valuaUe desonption of 

ground of beach shingle 

chalk chfis and flint depoeita west o: 

deposited whore the interplay of tidal currents pro 
duces an area of relatively slMk water 

The next memoir* to be notice 1 (Aldershot and 
Guildford Sheet 285) descnbes an area of south 
eastern Englanl which is a favounte residential 
distnot of great geolqnoal mterest and topogiaphio 
charm The Surrey Hills composed of the Lower 
Greensand beds present some of the most beautiful 
scenery in Englwid To the north of these across 
the middle of the area run the North Downs The 
bmIc^ thus embraces a representative senes from 
the Lower Cretaceous upwards Attention is given 
to the evidenoes of early man with ■ipeoial reference 
to their distnbution in the nver terraces 

The country around Sudbury (the Eatanswill 
of Pickwick and his friends) is described by Prof 
Boswell* m a memoir explanatory of 206 

The geolomcal setting is of great simplicity Chalk 
underoes the whole area but on account of the thick 
ness of the Tertiary cover and the glacial deposits, it 
crops out only on me lower flanks and in the Mttoms 
of the laiwr valleys The glacial deposits are how 
ever far from simple Here are found some of the 
finest sections of onft m Great Bntam they have 
been intensively studied m recent yean by Gregory, 
Marr Boswell Slater and others This memoir is 
further notable for its clear aooount of the history of 
the local nver systems 

Mr B J Lovecowe has earned out attntion teats 
on some 490 samiuea of rood stones and his results are 
summarised m a recent memoir ' together with supple 
mentary results on water absorption hardnM, 
toughness and eementmg value Notes on the 
petrographioal oharaoters and their bearing on the 
behavioar of the speoimens are added Swifies of 
all the stones referrM to are oonserved m the MuMum 
of Praotioal Geology together with a oomplete set 
of imorosoopio sections The memoir is ma^ easily 
available for use by the inolunon of on index to 
looahties and a glossary of rook names and dafimtioiw 
There are four exodlmt plates of photomiori^praifiiB 
with deaonptions focuig each plate on arran^mtat 
worthy of special commendation 

Dr Alex Soott baa wnttea a r^rt* m rrtuoh for 
tfaa first time the ball clays of the southwest <a 
Kokand — (me of the most important raw matanols of 
the pottery industry — are systematicaUy dealt wi^ 
The term 'boll clay is apimed to plastio cloys which 
whan fired m an oxidiauig ataUMqfiiera to the tempera 
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ture of certMn pottery ovens (e 1 ISO^-ISOO" C ) have 
a white or neany white colour The name refers only 
to the onginal method whereby the day was obtained 
m Dorset and Devonshire, and not to any partioular 
property The memoir gives a complete account of 
the geological relations, mineral and chemical oharao 
ters, and physical properties There are numerous 
analyaeB and results of tests and a glossary of terms 
uxed bv the clay mmers 

Continuing the county senes of memoirs in which 
the Bouroee of underground waters are desonbed m 
detail, the Derbyshire memoir* has bean issued It 
gives an admirable short account of the geology of 
tto county, illustrated with a clear map and sections 
Details are given of the local sources of supply from 
spnnn and wells, with many partioulars of the strata 
recorded from wells and borings A number of 
analyses of Derbvshire waters are supplied and 
reference is made to the medicinal waters of Buxton 
and Matlock Bath 


ry of ProsTM of tbe Ooologioal Bnrrey of Onst BriUln 
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Descendants of the 

I M 1923, Dr Harry L Shapiro visited Norfolk Island 
for the purpoee of makmg a eenee of observations 
on the Fitcaim Islanders the descendants of the 
English sailors who survived from the mutiny of the 
Bounty in 1790 and the Tahitian women with whom 
they settled on Pitcaim The Islanders removed to 
Noilolk Island in 18^6 but some of them afterwards 
returned to Pitcairn These latter Dr Shapiro was 
prevented from visiting by stress of weather The 
reeulta of hia obeervationa on Norfolk Island together 
with a summary of previously recorded observations of 
the settlement have been published m Yol 1 1, No I 
of the Memowa o/ the Bemtce P Btthop Muatum of 
Honolulu 

The special mtereet of the anthroporaetiio measure 
mente depends upon the fact that they represent hy 
bnds of two well distinguished stocks with a long his 
tory of inbreeding In stature the male Iwbiids are 
distinctly taller tl^ either parent stock The women, 
however, reach but do not exceed the mean for Tahi 
tian and English Both male and female have m 
hented the longer head length of the English , m head 
breadth both have mhentM a head raid way between 
Enghsh and Tahitian, tbe latter being the greater by 
6 7 mm m tbe male In face breadth both sexes 
agam show an intermediate position, the male being 


Bounty Mutineers 

slightly more than the English average In face 
height the males aie not significantly dmereut from 
the Tahitians the females are mrermediate The 
hybrid males have inherited a narrow forehead which 
resembles the Tahitian Other features m which the 
Islanders show an mtermediate position are nose 
height (males) nose width, fronto parietal index, and 
sygomatico frontal index The cephalic mdex is 
much nearer the English than the Tahitian, which is 
prominently brachycephalie, and the nasal index, 
though distinctly greater than the Enghsh index, 
approxunatee more nearly to it than to the Tahitian 
In eye colour the pigmented eye of the b^iety 
Islander is domuiant over the unpigmented eye but 
the males have a greater percentage of blue e> es than 
the females The epioanthio fold is rare among the 
hybrids The unexpoeed skin colour of the hybnds is 
mtenuediate to the medium dark skinned lahitians 
and the relatively fair skumed English The exposed 
ekm colour among the hybrids is as dark as the ex 
posed skin of the Society Islanders Die dark hair 
of the Tahitian is dominant over the light hair of the 
EJnglisb, and curved hair over straight hair Tbe 
malee are also more hairy than tbe Tahitians Ibe 
variability of the Islanders is less thui in either parent 


Recent Work on Vitamin D. 

m 


OOOUBRXWOX 

ALTHOUGH cod hver oil u the nohest natural 
source of vitamm D, it is clear that most animals 
most obtam ^eir supply from other food or by the 
exposure of th«r body surfBoe to the suns rays 
E U Hume, N 8 Lucas, and H H Smith (Btoeh^ 
J , vol SI, p 362 , 1927 ) have shown that irradiated 
* choUwteroI’ can cure nokets m the rat or rabbit 
when lightly rubbed into a small area of depilated 
sto almoet ae efOoiently as direct irradiation of a 
sunilar small depilated area These reeulU afford 
expenmental proof that exposure of the skm to a 
suitable source of light will rsenlt m the production 
of vitamm D m the exposed area, whence it will be 
transfeired to the body tissues to exert its fimotion 
J L Leu^ Clare (ibtd , vol 21 , p 368 , 1927 ) has 
examined the diatom NUzadua doafenum tor vitamm 
D and has found it to be absent even whm the 
organism was grown m sonb^t Up to 0 4 gm was 
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given 08 a daily dose to rats mamtamed on the 
raohitogenio diet It appears, therefore, that the ood 
must obtam its vitamm D from plankton or smallw 
fish, smoe it is unlikely to be suffloiently exposed to 
sunsbme itself (unless, of oouise, it possesses the power 
of synthesismg it m the absence of the sun s rays) 
Tbe abeenoe of vitamm D from this orgatpsm may 
be compared with the poverty of green land plants 
mit MH Rosooe (ibtd , vert 21, p 211, 1927) has 
found Bsmll amounts m spinach its effect was more 
obvious m rabbita than rats, smoe relatively larger 
amounts oould be oonaumed by tbe former anmud 
S G WiUunott and F Wokea pomt out, however, 
that administeation of spinach mvolvea at the same 
time an m o reas e m the consumption of oaloium and 
phosphorus they therefore exammed wi ether 
aoetone extract of the dned leaves (tfrtd p 887) 
Twenty five mgm of the extract, equivalent to 6 gm 
fresh spinaeh, ware suffieioit to prevent xerophthalmia 
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and produce nearly normal ^wth from ite content 
of vitamin A m rata on a high fat diet only slight 
signs of rickets were observed, but the ftaoal pH 
became alkaline On a low fat diet 100 mgm extract 
daily failed to shift an alkaline fsaoal pH to the aoid 
eideofneutrabty althon^cod hver oil quickly brought 
about such a reduction They conclude, therefore, 
that at a level supplying a fair amount of vitamm A 
vitamm D could not be demonstrated 
It appears probable that green foodstuffs contain 
httle vitamin D but the amount ran be mcreased by 
exposure to ultra violet light hor the production 
of milk oontainmg more than minimal quantities of 
the vitamin it is best to add cod liver oil to the cow a 
diet, although summer green atuiis and exposure of 
the animal to sunlight also raise the vitamm D content 
of the milk to some extent 

It IS of some mterest that vitamm D lias also been 
found to be present m ergot of rye, although it might 
possibly have been uiferrod smee ergosterol is an im 
portant constituent (E Mellanby L 'sune and D C 
Bamson, Btoahem J , vol 23, p 710 1920) The 
authors however found that mushrooms which also 
oontam ergosterol contain no vitamin D and that 
exposure of ergot to sunlight does not increase the 
vitamm content although irradiation with a meroury 
vapour lamp does so to a alight oxtont The oxi>on 
ments were carried out on puppies mamtamed on a 
diet deficient m vitamins A and D The calcifying 
factor had Uio properties of vitamm D m that it was 
soluble m alcohol and ethor and withstood sapomflea 
tion 

D HypzBviTAicDrosts 


With the preparation of vitamm D synthetioaUy 
from a pure precursor, attention was soon directed 
to the question as to what effects if any, the ad 
xnmistration of large doses of the vitamm might have 
upon the tissues of the body Some previous work 
had shown that large doses of cod liver oil or its eon 
oentrate (that is the unsaponiflable fraction) nught 
have deleterious offoots upon rats, but it was not 
possible to attribute such to the presence of a vitamm, 
smoe other substances occur in both the oil and its con 
omtrate In irradiated ergosterol, on the other hand, 
there are only present compounds formed from it, 
with probably some unchanged ergosterol If, there 
fore, any toxic effects seen boar a relation to the 
known affects upon the body of vitamin D and, 
further, if their mtensity is proportional to the amount 
of vitamin present it is reasonable to attribute these 
effects to the vitamm itself unless, however, a vei^ 
close parallelism between toxioitv and potency is 
observed, tliere always remains the possibility that 
another substance may play some pait m produemg 
or evm mitigating any ueletenous ^eots observed 
It IS impossible here to do more than refer to a few 
of the papers published on this subject some of the 
earliest work was earned out by Ffannensteil and 
Kreitmair and Moll m Qnat Bntam two groups of 
workers have devoted some attention to it (L J 
Hams and T Moore, Btochem J , vol 22, p 1461 , 
1928 vol 23, pp 261 and 1115, 1920 i Hams and 
C P btewait, tbtd , vol 23, p 206 W E Dixon 
and J C Hoyle BrU Med Jour , vol 2 p 832 , 
1028 Hoyle and H Buckland, Beoehom J„ vol 28, 
p 558 , 1920 Hoyle Lanoet, vol 1, p 734 , 1929 
and Pharm Exp Iherap, vol 88, p 271, 1930) 
When rats are given a synthetic diet containing all 
known nutritive factors, to which are added i 
10 mm or moie of irradiated ergosterol, the am 
show loss of appetite with failure to grow or Ion oi 
weight, diarrhica and skm lesions dMtb ensues m 
a few weeks Iho amount which must be given daily 
to prodwM these effects vanee Hams and Moore 


daily 

lunau 
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found 0 1 per oent m the diet of ergosterol irradiated 
m alcohol lethal, whilst 0 025 per oent of similar 
material or of oil irradiated eigosterol prevented 
growth Dixon and Hoyle found that 0 2 per oent 
m the diet of ergosterol irradiated m oily (ooooa butter) 
solution, giving an average dm^ consumption of 
17 mgm , prevented growth m half grown rats, whilst 
11 mgm daily tmve httle retardation CDie daily 
consumption m Hams and Moore s expenments was 
about 10 mgm with 0 1 per oent m the diet ) bmaller 
doses of irradiated ertmsterol, for example, 0 001 per 
cent m the diet, or D 1 pec cent ergosterol, heated 
ergosterol or over irradiated ergosterol m which the 
potenojr had been almost entirmy destroyed, had no 
deleterious effects on growth In later experiments, 
Hoyle found that about 26 mgm daily of oil irradiated 
eigosterol caused some loss of vreight but was not 
lethal m young adult rats whereas 20 mgm of ergos 
terol irradiate in alcohol caused death m a short 
tune He therefore oonsideis that oil irradiated is 
lees toxic than alcohol irradiatod ergosterol, whilst 
Hams and Moore consider that the two products are 
equally toxic it is poesible that the discrepancy may 
be due to differences m vitamin D potency of tlie 
matenala used or to diflerenoee m the oonstituente 
of the synthetic diets 

In addition to the deterioration m the general 
condition of the animals noticed above slowing of 
the heart has been observed and an mcrease m the 
morgamo pborahate and calcium of the blood In 
addition, irraoiated ergosterol produces a marked 
diuresis but without any mcrease m the total phosphate 
or chloride output Post mortem the pathological 
changes vary m general with the toxicity as ducloasd 
by the effect on growth, except that time is required 
for their development, so that earlv death may be 
accompanied by few lesions whilst a prolonged 
mamtenanoe on a low doae may produce as marked 
changes as a shorter existence upon a high one The 
general oondition u one of emaciation, with atrophy 
of the spleen and thymus m addition, calcareous 
deposits are found m the kidneys blood vessels, heart 
muscle and the walls of the gostromteatmal traot 
The oalcihoation of the walls of the aorta la ofttm 
particularly striking , the deposits appear to bo laid 
down at tint in close connexion with tlie elastic fibres , 
on maoroscopio examination the tubs is brittle and 
inelastic Similar sclerosis occurs m the vessels of the 
heart and kidneys These ohanges are not found m 
animals on non toxic doses of irradiated ergosterol, 
or given large doses of ergosterol, or heated or over 
UTMiated ergosterol Dixon and Hoyle found that 
the only lesions m their rats given 11 or 17 mgm oil 
irradiated ergosterol daily were calculi m the urinary 
traot, frequently aocompiuued by hydronephrosis and 
also some degree of fatty change m the ki^eys 

The nature of the diet has a mariced mfluenoe upon 
the toxicity of irradiated ergosterol on a natural 
diet of breM and milk, 20 mgm of alcohol irradiated 
material dailv had httle effect upon the mwtb of 
^oung rata altiiough producing cessation <3 increase 
m weight m the case of young adults Pathological 
lesions were oorresjpondmgly absent or slight It is 
poesible that this is due to a lessened mtake of oaloium 
and phoephorua on the bread and milk diet (Hams, 
Lancet, vol l,p 237, 1 930), although Hoyle oonsidw* 
that this result sho^d be oompaiw with the lower 
toxicity of oil irradiated material found by him and 
that it IS m favour of the toxic factor and vitamin D 
being different substanoee It might be suggested that 
early death is due to a diflermt substanoe from 
vitamm D and that the soleroeis observed m 
relatively long tune expenments is produoed by the 
vitanun and leads later to a fatal re^t 




It may be pomted out that the toxic amounte of 
madiated ergoeterol m theee expenmenta contain 
from 10,000 to 100,000 times what may be called the 
physiological dose of vitamin D In healthy adult 
men, Havard and Hoyle found that 8 mgm duly for 
three weeks in winter failed to raise the blood in 
organic phorohate or serum calcium and had no toxio 
effects (BwcMm J , vol 22, p 713 , 1928) Hess and 
Lewis, however, found that 2 5 5 mgm daily m 
rachitic infants, whilst curing the disease, might load 
to ui excessive rise in the blood phosphorus and calcium 
In conclusion, brief reference may be made to a 
paper by Hams and Moore m which it is shown that 
the requirement of the rat for vitamm B is increased 
pra rota with mcrease m the intake of vitamins A and 
D m the form of a cod liver oil concentrate The 
amount of vitamm D consumed was below the level 
which had previously been found to be toxic (when 
given in the form of irradiated ergosterol), whilst the 
amount of vitamin A taken was up to 26,000 times 
the minimum dose It is considered that the vitamin 
balance is probably between vitamins A and B. 
although the possible action of other unidentified 
substanoee cannot be excluded when both souroes of 
the vitamins CKintam other materials 


Uniyersity and Educational Intelligence. 

Appuoations are mvitod for the following research 
scholarships at the Huddersfield Technical College 
The Joseph Blamire s Research bcholarship for re 
search in colour chemistry (value £100 a year, with 
lemission of fees), and the British Dyes Uewarch 
Scholarship for research m colour chemistry (value 
£75 a yeai, with remission of fees) Forms of applies 
tion can be had from the beoretary of the College 

Robert Blair fellowships have been awarded to 
Mr Cynl H Bowden and to Mi Philip Carpenter 
These fellowships, which carry a grant of £460 are 
the most valuable scholarship awards m the gift of 
the London Coimty Council Mr Bowden has been 
engaged upon resouvh work m the physical chemistry 
department of the Imperial College uf bcienoe, 
and proposes to study chemical engmeenng at the 
Maaeachusetts Institute of Technolo^ USA Mr 
Carpenter who is an associate of the Royal School of 
Mmes, proposes to visit mines in the United btatos to 
study the prmciples and practice uf the flotation 
process for separatmg mmerals fiom their ores, with 
a view to the value of its application on the large 
copper field now being opened up in Northern 
Rhodesia 

IiROM the University of Combndgo we have leceived 
summaries of dissertations approved for the Ph D , 
M So , and M Litt degrees during 1928-29, as follows 
in science 44, m the humamties 12, total 60 By 
departments the dissertations are thus distributed de 
payments of the faculties of biology 22 (biochemistiy 
6, geology 6, botany 4, soology 3, physiology 3), 
chemistry 9, agnoulture 6, mathematics 4, physics 3, 
Hnglish 4, classics 3, modem and medueval languages 
2, economics and political science 1, history 1, moral 
science 1 The preponderance of science, especially 
biological science, is remarkable So likewise is the 
fact that of the 66 candidates 84 were <lrawn from 
other umveraitiee in every quarter of the globe, namely, 
from London (4), ^ ales (4), Manchester (2), Shefiield, 
St Andrews, Qlaagow,Abe^een,Berlm (moral science) 
Lausanne (mathematics), Budapest (biochemistry), 
Pisa (chemistry), four umversities in the Umted States 
of America (English, modem and medueval languages, 
chemistry, and physiology), two Canadian universities 
(history and agnomtureb four Australian umversities 


(botany, geology, biochmustry, English, chemistry), 
New Ze^and (botany, geology, ph3rBios), South Africa 
(chemistry), and Bombay (zoology) 

Ir the number of doctorates conferred in the 
sciences bo proiKirtionate to the advance of the 
frontiers of knowledge, there has been a notable 
acceleration in the progress of science in the United 
States during the past ten years 1028 20 is the 
tenth year for which particulars of such dootoiates 
have been compiled by the Research Information 
Service of the Ameiican National Reseaich louncil, 
and Its recently published bulletin on the subject 
shows a steady increase from 3J0 in 1919-20 to 1025 
in 1028-20 Ihe University uf Chicago alone created 
00 new doctors last year Wisconsin 66, Johns Hopkins 
62, Columbia 61, ( onioll 60, Minnesota 53, California 
60, Ohio State 48, Yale 47, Harvard 40, fifty one other 
umversities 439 Of greater inteicst than the list of 
confenmg universities is the list of subjects m which 
the degreee were conferred Tins discloses the por 
tentous fact that, excluding chemistry, a Inch is in a 
class by itself, accounting for nearly a third of the 
total number, more doctorates (112) were conferred 
m what has only barely establish^ its claim to 
recognition as a science, namely, jisychology, than in 
Miy of the other sciences The universities chiefly 
rosTxinsiblo arc Iowa (15), Ohio (13) Chicago (10), 
Columbia (0), Cornell (0), Minnesota (8), Wisconsin 
(6), and Yale (6) The titles of the theses mdicate 
m many instances the schools of psychological 
doctrine m which the writers are interested, and a 
very large proportion of them are attempts to solve 
practioBl educational problems Next to psychology 
come, in the onler given physics /oology, botany, 
mathematics, geology, physiology, engineering, patho 
logy, agriculture, and bacteriology 

Th* report of the woi k of the Petroleum Elejiartment 
of the Sir John Lews lochnical Institute for the 
session 1020 30 is now available and shcxws that 
satisfactory progress has tieen made in all sections 
The close of the session to which the report relates 
maiks the completion of the third tricnnium of the 
activities of the dejiartment The courses provided 
embrace lectures on geuoral technology of petroleum, 
bulk transport and distribution of petroleum products, 
intrcxiuction to the chemical and physical properties 
of imti oleum properties ajipluations and oxamina 
tion of petroleum, and its apphcations to engineermg 
Ihcre IS also a prelimmary course in elementary 
physiiH, chemistry, and mathematics, as a basis of 
mtroduction to the subject of oil technology for those 
who have little or no knowledge of farst principles 
The total number of class entiies foi the session was 
160 as oomjiared with 146 last session, student hours 
showing an increase from 2153 to 2870 The rejiort, 
as in previous years, mves no indication of the syllabus 
of the lectures offerecl, so that it is not jiossible to form 
an idea of the precise ground traversed in the sevetal 
courses While a rojiort is naturally not mtencled to 
constitute in itself a {irospectus, at the some time these 
annual reports of the Petroleum Department of the In- 
stitute have always seemed to us rather bald statements, 
and the mclusion c f a httle more internal detail is 
desirable , for example, the names of all the lecturers 
who have contnbuteil to the work, results of any 
particular research which may have been inspired by 
the Institute, some mention of the companies whose 
representatives have attended courses, any particular 
dejiartiiree from or modifications in routme designed 
to keep the oumenUum up to date, plana for the 
future, and so on all this is of direct import not 
only to the ^hool itself, but also to those for whom 
it so adequately eaters 
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Histone Natural Events. 

Aus 17, 1876 Electrical Phenomena near Wey* 
mouth — At Ringetead Bay, n«ar We^outh, Doraet, 
during a aultiv altemooa, on ground above the olifte, a 
numbw of gfobea of light were eemv of the nae of 
billiard bidla, oxtendmg from a few mobea above the 
aurface to a height of 7 8 ft They alowly roae and fell 
vertically, aometimes withm a few mohea of the 
obaervers but alwaya eluding the gra^ The number 
of theae objecta varied from twenty to thouaanda * 
No aound aooompcmied the display, but at 10 ph 
there waa a thundecatorm 

Aug 17 t9a9 Shyok Glacier Floode — ^Near its 
Bouzoe the Shyok Biver , a tributary of the Upper Indua, 
flows through a narrow valley mto which the Kumdan 
Glaciers protrude At timea the glaciora advanoe to 
the opposite wall, conmletely blocking the valley and 
dammmg the nver Thia ooourred m 1028 and 1029, 
when the ice dam woa 1000 yuda long and more than 
400 feet high The force of the great volume of water 
broke through the harrier on Aug 17 1020 ondadia 
aatroua flood followed At Khalaar, whore the nver 
runs through a narrow gorge it roae rapidly to 03 ft 
above the normal level, and by 8 P ic on Aug 18 the 
flood travelling about 20 imlM an hour, h^ raised 
the level above 50 ft at Attork 600 miles from 
the dam Owing to the system of waminga which had 
been arranged the loaaoa of life and property caused 
by the flood were comparatively small 

Aug i8, 1631 Aurora — ^The account of the aearch 
for the North West Pamage by Capt Luke Foxe m 
Hia Majesty s Puuiooe CharUa contains an rnit^ made 
on Aug 18 at tlie mouth of the Nelson Riv» Hudson 
Bay This night 10 were raaiw Pettiedancere 
Mr W I Hoaly of the Provincial Library, Winnipeg 
explains that the term Danoem or Meny Oanoers 
IS a local name foi the aurora borealis 

Aug 18 1933 Typhoon at Hong Kong — Theoentre 
of a violent typhoon passed withm 14 miles of Hong 
Kong On Aug 18 tho calm centre bad a diameter m 
seven miles outside which the winds had a velocity of 
more than 100 miles per hour, while a gust was re 
corded after correction for instrumental error, of 127 
miles per hour This was at the tune the highest wind 
velocity ever recorded autographically 

Aug 19,1867 Thunderstorm over London — After 
a day of intense heat one of the greatest London 
thunderstoims began at 9 p m and contmued until 
5 A U next monung The lightnmg was cantmual 
and tlio tliunder scarcely ceased Ram fell m torrents 
aooomp^ed by a vndent wind and m some places by 
hail The storm was very violent in all ports of Suir^ 
and m some parts of busaex and Beikanire 

Aug 19 1880 Typhoon — ^This disturbance known 
as ‘ The Great Tjmhoon of 1880 , ongmated to the 
east of the Liu Kiu islands on Aug 10 22 ^ 

Aug 24-27 it travelled north eastward along the east 
coast of Japan domg great damage 

Aug 19, 1889 Cloudburst in Japan — The Ku 
PMiuumla, on the south of Nippon, was the scene of a 
deluge of ram unequalled m the buitoiy of Japsn On 
Aug 18, a typhoon approached the south ooast, and 
during Aug 10 crossed the mland waters to the Sea of 
Japan, causmg a southerly gale over the Ku Peninsula 
Heavy ram was oxponencM on Aug 18, and on Aug 
19 the ram was so violmt and oontmuous that a con 
siderable area was devastated At Tanabe the fall was 
14 6 m on Aug 18, and 36 6 m on Aug 10, the latter 
Onantity falling m 17 hours During a penod of four 
nouns from 2 p x to 6 p x the fall amounted to 14 26 
in and near by 9 6 m fell m two hours The obswver 
reported that m the mountains of the mtenor the 
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was evoa heavier The Ixumwa, a tmy stream only 
eleven miles long, became a deva^tmg torrent The 
lower port of Tanabe was deeply flooded, while a stream 
south of Tanabe rose 60 feet m two hours Hundreds 
of thousands of trees were washed out to sea, forming 
temporary daimt m Ihe valleys which added to the 
floodmg, 1602 lives were lost and 400,000 petrsens 
were nuned 

Aug X9, 1934 Heavy Rain in Bntiah Isles — During 
a thuMeretorm m the early morning, a total of eight 
mohee of ram fell m flve hours at Brymore House, near 
Coniungtonm Somersetshire Inthetwenty fourhouis 
ending at 0 a x the fall amounted to 0 40 m , the 
second largest recorded m the Bntiah Isles It appears 
that two or three thunderstorms followed one another 
m rapid succession After the storm hailstones lay on 
the ground to a depth of three or four mohes but were 
not especially large 

Aug at, 1853 Eruption of Etna — ^A violent erup 
tion of Etna, that lasted more than nme months, began 
on this dav Streams of lava flowed from craters m 
the Val del Bove, on the south east side of the moun 
tarn, one stream advancing towards ZofiEarana and 
anoGier threatenmg La Mao^a and Giarre The total 
volume of lava was estimated to cover an area 6 imles 
long and 2 miles wide to an average depth of 12 ft 

Aug 33, 1933 Sandstorm at Khartoum — ^Dunng a 
violent sandrtorm at Khartoum the wmd reached a 
velocity of 62 itulM per hour Many large trees were 
blown down Dunng storms of this type the dust is 
raised to a height of about 3000 feet, and advances 
across the ground like a solid wail ten or twenty miles 
m length 


Societies and Academies 

Loudoh 

Geologies! Society, June 26 — E Richey Tertiary 
Igneous complex of Ardnamurchan The district is 
i^iefly noteworthy on account of its mtrusive rooks, 
and only small outliers of the widespread Tertiary 
plateau basalt lavas are preserved The types of 
intrusion mcliido volcanic vents piercing the basalt 
lavas and largely filled with aoid and traohytio 
fragmental materials , mmor mtrusions, inoluaing 
cone sheets chiefly quartz dolente, and dykes , and 
plutonio masses nearly all gabbro or dolente ocoumng 
mainly OS ring dykes The above excepting the dykes, 
are arranged in oonoentno senes around three different 
centres marking three foci of igneous activity which 
functioned successively It is suggested that the 
three complexes are successively more deep seated, 
due presumably to the growth of an overlying 
volcanic pile The regular nng patterns moiked by 
the mtrusions are of more especial mterest and eon 
statute evidence of the formation of annular or arcuate 
fissures that are considered here, as m Mull, to have 
resulted from localised stresses set up m the roof of 
an underlying magma reservoir 

Pasis 

Academy of Scitnces, June 28 — Bigourdsn The 
Observatory of Cognoli m the rue de Rioheheu — 
Ernest Esclsngon The determination of on orbit, 
planet or comet, by three observations, taking mto 
account the pertinhations caused by other planets — 
Ldon Guillet and Marcel Ballsy The innuenoe of 
reheating on the eleotnoal resistanae and resiataaoe 
to sheanng of the tonpered alutmmum sihoon alloys 
— Louis Roy The propagation of waves on isotropio 
elastao surfaces with three parameters — Aodrd Hossl 
and Ldon NisoUe A maehmefor oaknilatmg by means 
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of a planimeter the intes^ of the product of two 
functions — T PepoTict Convex functions of one real 
variable — Georges Bouligand The flmiration of 
imaginary pomta and the theory of nmotions — 
Michel Fekete Senea of factors keepi^ the class of 
a Fourier 8 senes — Lutgt Fantappid The extension 
of a theorem of M Hadamard to senes of multiple 
powers — F B Myard An absolutely general mode 
of linkage of two axes of rotation m spaee Nicolas 
G Ferrakis The sensitometric study of a now pan 
ohromatao plate A study of a Quillemmot panohro 
matio plate, with imeoial reference to the mterpretation 
of photographs of the solar corona taken on similar 
plates — Andrd Marcelin and Mile S Boudin 
Stratifications coloured by sublimation A deeonption 
of the teohmque necessary to obtam ciystals smtable 
for microscopic exammation Rend Lucas The 
mutual mfliience on their absorption bands of the 
ohromophore groups of a molcxsule J Aharoni and 
Ch Dhdrd Study of the uifluaice exerted by the 
exciting T&ya on the fluoresemee spectrum of etio 
porphynn The structure of this spectrum from the 
infra led to the ultra violet — L Goldstein The dis 
tnbution of potential and charge m a diatomic 
molecule Lespicau and Bourguel Chemical con 
stitution and the Raman effect ethylenic hydro 
carbons As regards the Raman effect the double 
bonds of the bmaoie nucleus give the same effect 
sw ordinary ethylene double bonds , both are character 
ised by the Ime 1800 The Reman spectra of six 
hydrocarbons of known ooniposition have been studied 
and the results appbed to the venhcation of the 
struotuie of a now double ring l^drocarbon, phenyl 
tnmethyloie — G Arnraut The formation of a 
violet copper alloy Cu,Sb Ihis has been prepared 
by the action of a 10 ^r cent solution of antimony 
chloride containing some free hydrochloric acid upon 
finely divided copper — Maurice Fran^ou The 
rational preparation of the bromides and chlorides 
of merourammomum Crystallised dimeTt,urammon 
lum bromide and dimercurammonium chloride — 
M Tiffeneau and Mile Jeanne Livy iho afilmty 
capacity of the piperonyl radical CH,0,( — 

Urion The decomposition of divinylglycol by 
various catalysts 1 methylal 1 cyclojiontcne — H 
Colin and F Ricard Iho glucides and the glucidio 
derivatives of the brown Alme — H Lagatu emd L 
Maume Obswvation, by leaf diamosis of the 
influence of temperature on the mode of nutrition 
of a plant Emile Saillard Adsorption m the sugar 
industry — A and B Chauchard Sleep produced m 
fishes by compression of the bram — D Bennati and 
B Hersfeld The action of formaldehyde on neuro 
muscular excitabihty — F Sddallian and Mme Clavel 
Ihe use of flocculated diphtheric toxm m the prepara 
tion of antidiphthenc serum Other conditions being 
the same, and with some reserve as regards mdividum 
reactions of animals, experimental proof is given that 
the toxm precipitate at «H 4 7, broimht mto solution 
m a smtable volume of peptone sofation, fumishes 
an antigen of at least equiu value to that of the total 
toxm — H Simonnet and G Tanret The caloifloation 
of the lung m the healthy or tuberculous rabbit by 
latow doses of irradiated ergosterol — S Bratlanu and 
C Guerrlero The phagocytic power of the raithehal 
cells of the mammary gland — Mile G Cousin Hie 
endoparamtio development of the ectoparasitio larva 
of ItfoimonteBa vitrtpennM 


Caph Town 

Royal Society of South Africa, May 21 — F R t d R 
Copeman Caiangw m the oomposition of oranra 
during npeoing (nirt 2) Changes m soluble solidB 
The percentage of soluble solids m the juioe alxl the 
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weight of soluble solids per fruit both increase durmg 
ripening The ohangM follow the course of an auto 
catalytic reaction Dunng the final three weeks the 
effects of transpiration b^me dommant and the 
percentage soluble solids show an abnormal increase 
Spraying with lead arsenate mixtures does not pro 
duoe any significant change in the amount of soluble 
sohds — B Farrington The hfe of VCsahus by 
Boerhaave and Albmus A translation of the preface 
by Boerhaave and Albmus to their edition of the 
works of Veeahus It contains a brief history of 
anatomy from the oarhost tunes until its revival m 
Italy m the begummg of the fourteenth century It 
gives a more extended account of the work of the 
Italian pioneers , and then ostablislios the epoch 
making importance of the work of Vnsalius The 
career of Vesalius is treated m considerable detail 
and with many lively biographical touches This 
preface of theirs is not now roadily aooossiblo m Latm, 
and has not before been translated mto English — 
A Zoond and G Rimer The mechanism of equili 
bration m Xenopua L<pvts An analysis of the lunc 
tion of the eyes and the labyrmthme organs in con 
nexiun with equilibrium and the response to rotation 
Whereas extirpation of eyes and labyrmths abolishes 
completely the response to rotation on a turntable 
eyed labjmnthless animals do respond to such rota 
tion by definite muscular movement This response 
is still maintained when the animal is rotated m total 
darkness The same phenomenon is recorded also for 
liana — A Zoond Dermal photorec^tivity in Ycnopus 
Lasvu Xenopua is negatively phototropio and response 
M not m any way affected by the removal of the eyes, 
the eyeless animals reacting to light in the same way as 
the eyed Immersion m 1 per Lent cocame solution for 
SIX minutes completely aboushes the sensitivity to light 
of the eyeless animals, although the spinal reflexes are 
not impaired These observations demonstrate the 
presence of photoreceptive elements m the skm of 
\anopua 

Cbacow 

Folish Academy of Science and Letters, Mar 3 
— W Seislowski The radiation of scmi conducting 
cells — D Doborsydski The dieleotiio constant of 
liquid bromme — K Koitanecki The course of 
the csBOum of the great bustard, Otva tarda — F 
Rogonnski and MUe M Starsewska Experimental 
rickets The influence of ultra violet hght on the 
mineral metabolism and on tlie composition of the 
bones Experiments on the white rat prove the 
favourable action of irradiation on the retention of 
oaloiiim and of phosphorus — L Monnd Comparative 
researches on the structure of the Golgi apparatus 
and of the vaouome m the sexual and somatic cells 
of some gastropods ( Helxx, Paludma, Cenihxum) — 
St Ciechanowski (1) Study of tar cancer tumours 
(2) The influence of the anatomical structure of the 
re^on exposed to tw on the appearance and develop 
ment of tar tumours — K Sciesiniki The influenoe 
of the species of the rabbit on the appearance and 
developmrait of tar tumours — St Ciechanowski and 
K Sciesidski Pregnancy and tar tumours Ihe 
influence of the mtensity of the local agent on the 
formation and develmraent of tar tumours m the 
rabbit — R Wsigl The nature and forms of the 
micro organism of exanthematio typhus — R Wcigl 
The methods of active immunisation against ex 
anthematio typhus — L Hirszfeld and Mile W Halber 
Hie serological umty of oanoers 

April? — T Banachiewlcs First orbit of tJie trans 
Ne^unianstar — A Wilk Disoovoyof anewoomet 
— W Gercsydski Values of the mtensity of the 
solar radiation measured on board different vesaels 
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on tibe Atlantic and Indian Oceana — B Chauvenat 
and J Dawidowiei Zirconvl oxyiodidea — K Data- 
wodaki, Ca Baraiuacki, and L Sternbach A new 
method of aynthesia of colouring matters of the thio 
indigo type Syntheaea in the naphthalene group — 
J Kubl Contribution to the knowledge of the 
Trembowla gnta m the neighbourhood of Mogtehuca 
(Eastern Little Poland) —Mile C de Kleist Fhyto 
sociological researches on the peat bogs of the region 
of the dunes of the right bank of the Vistula m the 
neighbouihood of Warsaw — Z Grediniki The do 
vdopment of the blood vessels m the anterior ex 
tremities of AnMyttoma mexteanum — J Zacwtli* 
chowski Besearohes on the innervation of the wings 
of insects — L Hirsafeld and Mile W Halber Devia 
tion of the complement by the serum of caneer 
patients and of pregnant women with alcoholic 
extract of oanoera — Z Zakrscwski Researches on the 
production of the principles stimulating the growth 
of normal tissues by sarcomatous cells in culture 
m Vitro 

Mkibouiuib 

Roysl Society of Victoria, June 12 — ^John Clark 
New Formicidee , with notes on some little known 
speoiee Fourteen R|>eoies and one gwus are de 
sonbed as new The ants described by Kirby in 1806, 
collected by the member of tho Horn Expedition to 
Central Australia, have been revised Of tho twelve 
species mentioned by Kirbv, hve now stand as 
apparently valid species — Alan P Dodd New 
llymenoptera Proctotrypoidea from Victoria Six 
new species are desoribod belongu^ to the families 
(1) ^oeliomda and (2) Belytidio The genus Xeno 
toma IS here reemrdod for the first time from Australia 
—Alan Coulion Notes on tho Jurassic Rocks of the 
Banrabool Hills, near Geelong Victoria Fossil 
plants, of which a list is given were discovered in a 
mudstone band mteroalated with basal bouldei beds 
Thefloramdicateealsiwer Jurawu age The pebbles 
of tho boulder beds are Ordovician spotted slate, 
quartrite, quart/ and mica schist, Heathcotiaii (Up 
Cambrian) epidiorite, and Lower Paleeozoic granite 
Two faults have affected the Jurassic beds 

bYDNBY 

Linnean Society of New South Wales, May 21 — 
C P Alexander Observations on the Dipterous 
family Tanydendae A preliminary description of 
the immature stages of tho family Tanydeiube Ihe 
material consists of larva and pupa of a North 
American siiecios Protoplaaa JUchti, from tlie Qasp^ 
Peninsula of eastern Quebec, Cianada More than half 
the known species of the fwnily are from Australasia, 
which IS tho great centre of distribution of the family 
— H L Jensen The genus Musromotioapora Orskov, 
a little Imown group of soil micro organisms Morpho 
logical and biological description of nine strains of the 
practically unknown genus Mieromonotpora, which 
appears to be of common occurrence m Australian 
soils — A Jefieris Turner Revision of Austrahan 
Oenochromidn (Lepidoptera) Part 3 This com 
pletee the revision of the family In this part 
twenty genera and forty seven species are dealt with, 
one genua and six species being desonbod os new 
Keys are given for the determination of the species of 
Omodhroma and Dwaminta 

VlPNlIA 

Academy of Sciences, May 22 — G Machek The 
linewr pmtaoene senes (19) The constitution of the 
bi denvatives of pentacene • diquinone — M Xohn 
and E Gurewltscb The 2, 5>diohlor hydro qumone- 
dimethyl ether — M Kohn and S Fink Chlorination 
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ofp amido phenol 3Sth Commumoationonbramo* 
phenols — K Prubram Reors^stalhsation and oolora* 
tion of rook salt — G Ortner Beciyatalhsation of 
compressed rook salt M Blau and B Rona Applica- 
tion of Chamies photographic method to reactions 
and electrolysia of polomum 
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The Royal Vetennary College 

I T would indeed be a national calamity if the 
Royal Vetennary College London the premier 
vetennary college of the Bntwh Empire had to close 
its doors The precanous condition of the College 
was emphasised by the Earl of Harewood recently 
in the House of Lords when he asked what stops the 
OrOTcnunent is prepared to take to maintain it 
Reference to Lord Uare’woods speech and to the 
diseuBsion which followed was made in our issue of 
Aug 9, p 212 

Less than a year ago there as issued as a White 
Paper the report of the Departmental Committee 
on the Royal Vetennary College appointed by 
the Minister of Agnculture and rishenis m 1928 
The report stated that the condition of the 
Royal Veterinary Ckillige is a national disgrace it 
needs rebuilding and re equipping After a very 
thorough investigation the Coirmittee stated 
clearly that the deplorable condition to which the 
College has been reduced both as regards buildings 
and finance has not been duo to any lack of en 
thnsiasm on the part of those few members of tho 
(xovenung Body who for many years past have been 
sufficiently public spirited to devote attention to 
the affairs of the College or to the small staff who 
despite theur meagre salaries and wholly inadequate 
facilities continued lovally at their work It is 
nothing less than extraordinary that the College has 
been able in spite of the most depressing eircum 
stances to turn out year by year a regular flou of 
qualified students The necessities of an Institu 
tion have never we venture to state been more 
strongly emphasised by a Government depart 
mental committee and it should have been un 
necessary for the question to have been raised 
agam in either House of Parhament 
The response of the Government to the appeals 
which have been made is franklv disappointing, 
and one wonders if the responsible ministers have 
really taken the trouble to read tho report or to 
w eigh up its import The committee recommended 
a grant of £280 000 for building and equipment and 
a guaranteed annual income of not less than £21 000 
The Grovemment offer as stated by the Eiarl de la 
Warr of pound for pound up to £100 000 is 
totaUy inadequate m view of the oiroumstanoes 
The governors have ooUeoted £30,000 as the result 
of four or five years urgent endeavour and urgent 
appeal and it is beheved to be absolutely im 
possible substantially to increase that amount, so 
that the offer is practically abortive Lord Ernie 
pomted out m the debate m the House of Lords 
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that m Berlin the antituU sum paid for vetermaiy 
science is £280000 and yet m London a single 
capital grant of that same amount is refused 
Farl do la Warr suggested that Lord Harewood 
and his fnonds should confer u^ith the Ministry of 
Agriculture before coming to a decision as to the 
future of the College While agreeing that the 
Ministry of Agnculturu is the chief mmistry con 
cemed with veterinary science we agree with the 
suggestion recently made by Major General Sir 
John Moore that other ministries are also vitally 
concerned and that a oonf c rence of responsible heads 
of those nunistncs might be held to consider the 
necessities of the cose with the view of obtaining a 
proportionate grant from each of them The Lovat 
Comnuttee ippointcd by the Colomal Office em 
phasist d the importance of a good supply of fully 
trained vetennary officers for the Colonics the 
Ministry of Health requires vetennary officers for its 
administration particularly m regard to milk supply 
an I meat inept ction os wi 11 as in respect of anim^ 
diseases communicable to man the Ministry for 
War still requires a fully competent Army Veten 
nary Corps anil will continue to do so in spite of 
mechanisation and the Ministry for Education 
must certainly bo concerned with the technical 
education of a College affiliated with the University 
of Londi n and trainmg candidates for science de 
greea of the Umversit^ Ihus no fewer than five 
nunistnes art more or less sent ualy ton emed and 
a conference as suggested of tht Mimstnes of Agn 
culture the ( olonu s Health War and Education 
might yield some satisfoctora r« suits 
The progress of \ etermory soionce has moreover 
mtrodueed a new factor Iho governing body of 
the profession — the Hnyal Colit ge of Veterinary 
burgt ons — has extendtd the course of trommg from 
ft ur years to five years and the change is expected to 
take place next year This t xtt nsion alone will m 
crease the need for moi c aecoramudation and a larger 
stafi at the Bo}al Veterinary College If itisdiffloult 
to carry on the work under present oonditions it 
will become impossible under the new ounioulum 
An International Vetennary Congress has just 
been held m London and upwards of two thousand 
delegates attended from all over the world Most 
of them visited the Boyal Vetennary College and 
must have wondered at the depressing and humihat 
mg spectacle which is presented by this dilapidated 
struoture the prtmier veterinary college of the 
BnUsh Empire It is to be hoped that the Govern 
ment will realise its responsibihtios m this matter 
and take early steps to place the College on a sound 
basis both as n^ards buddings and flnnnoft [ 
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Popular Science under Discussion 

(1) The Fasturea of Wonder the Realm of Mathe 
mattes and the Realm of baence By Prof CasBiua 
Jackson Keyser Pp xu+^8 (New York 
Columbia Umversity Press London Oxford 
Umversity Press 1929 ) 14s net 

(2) Modem Science a General Introdaction By 
Prof J Arthur Thomson Pp zi +210 +6 plates 
(London Methuen and Co Ltd 1929 ) 3s 6d 

(3) The Rhythms of T tfe and other Assays m Science 
By Dr D I Fraser Hams (Scienoe for You 
Senes ) Pp vu + 185 (London George Bout 
lodge and Sons Ltd 1929 ) 6s net 

(4) Short Stones in Science By J G Crowther 
(Science for You Senes ) Pp vm+ 213 (London 
George Routledge and Sons Ltd 1929 ) 6s net 

(5) Science and the New Civiltaation By Robert A 
Millikan ^ vi + 194 (Now York and London 
Charles Senbner s Sons 1930 ) 7s fid net 

(6) Popular Research Narratives Vol 3 Ptfly 
Bnef Stones of Research Invention or Discovery 
directly from the Men who did tt Pp vm + 
174+5 plates (London Bailli6re Tmdall and 
Cox 1929 ) 4s fid net 

(7) Men Who I ound Out Stones of Great Scientific 
Dxscoverers By Amabel Wilbams LIlis Pp 
224 + 16 plates (London Gerald Howe Ltd 
1929 ) 6s net 

(8) This Bondage a Study of the Migration 
of Birds Insects and Aircraft with some Refiec 
turns on hvrdvium and RelahvUy By Cmdr 
Bernard Acworth Pp xxiv+229 (londou 
John Murray 1929 ) 7s fid net 

WHAT have you there * 

• B The eight books on popular seienoo that 
I asked you as an educated man disclaiming any 
special knowledge of soienoe to read and to discuss 
with me They were written especially for people 
like you 

A Have you read them too » 

B Well I have to review them for Natubb 
and I am reasonably oonsoientious A riianimiiiftn 
with you might give me some useful ideas for the 
review 

A I am honoured But how shall we begm 1 
The books do not fall mto any special order 
B Shall we take them as they come 1 Here is 
Keyser 8 The Pastures of Wonder which ex 
plains the philosophy of mathematics and bases 
on that a philosophy of soienee I suspect you 
found it heavy going 

A I must confess I did I struggled along to 
page 36, where I met my Waterloo If a pro 
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potitton P u Buoh that to assert it is equivalent 
to asserting that a proposition q is logically de 
dnoible from a proposition p, or — what is tanta- 
moimt — that p implies q, then P is a hypothetical 
proposition , m the contrary case P is a categorical 
proposition ’ 

B I sympathise with you In no sense of the 
word can logic or the theory of mathematics be 
made popular But 1 strongly recommend Section 
2 of the book, m which Keyser deals with the realm 
of science You will follow most of it m spite of 
3 rour disaster with page 36, and enjoy, I hope, the 
courageous examination of the veiled antipathy 
between the scientist and the philosopher — a con 
diet due, of course, to differences in temperament, 
not m ideals 

A You encourage me I hke the feel of the 
book — its binding, paper, and the excellent prmt 
But isn t It somewhat dear at 14« * 

B American books are always expensive 
A Ah I that s due to jirotection 
B You foiget I am reviewing for Nattbb, not 
for the Spectator Hero is the next book ‘ Modem 
Science , by J Arthur Thomson There was no 
difficulty here, I imagine * 

A None at all Thomson s books — I ve read 
most of them— never give mo the impression that 
he 18 writing down to my level, and yet, of course, 
he iH 

B Few people have that happy gift, and Thomson 
18 one of them But I must be critical if possible 
What did you thmk of the diagrams * 

A 1 don t remember them particularly, except, 
of course, those illustrating some dchmte pomt, 
such as the development of a coral 

B Exactly I cannot feel that the complex 
relations between organism and environment, for 
example, are much illuminated by a few conoentnc 
circles with arrows of different lengths scattered 
over them But I mustn t be dogmatic , they 
may serve as mnomomes Now for the next book 
Rhythms of Life ”, by Fraser Hams 
A That ranges over almost as wide a field as 
Thomson s book I like the manner m which all 
kmds of out of the way information has been 
welded into a coherent whole The chapters on 
‘ Suspended Ammation ” and " How many tastes 
have we 1 ’ show that particularly well 
B ‘ Rhythms of Life ” deals mainly with bio- 
logical subjects It 18 , I see, m the same senes 
as J G Chxiwther’s “ Short Stones m Science ”, 
which IS largely concerned with physios and 
chemistry I shall be most mterested m your 
views on Crowther’s book . 
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A Why that one more than the others * 

B Well, Crowther implies m the preface that 
he 18 a layman m science That brings up the 
question whether science for the general public is 
presented better by laymen or by professional 
scientific workers In other words, should the 
author be a man who knows his subject or one 
who knows his audience 1 

A I don t qmte follow you Surely every author 
should know his subject ^ 

B Obviously But among men of science, 
' knowmg the subject ’ implies the initiation and 
control of original research work So I will put 
my question in this form Is the discoverer tho 
best man to explam his own discoveries, and those 
of others, to the educated pubho i 

A An awkward question I am not competent 
to answer it But I thoroughly enjoyed Crow ther a 
book 

B Frankly, so did I If every layman author 
understood as much of science and wrote os well 
as he does my question would be answered 
Incidentally, ( rowthcr devotes his last chapti r to 
this very question He argues that the majority 
of men of science should avoid non tochmeal ex 
position, and bluntly says ‘ a scientist who chases 
both literary and scientihc images is endangermg 
his scientific career Tho argument is cogent and 
merits the careful attention of all scientific workers 
who hanker after the fleshpots of journalism 
But we cannot spend more tune on that point 
now , we have still four books to deal with I 
suggest wo take Milhkan s ” Science and tho Now 
Civdisation ” next 

A That will be most appropriate, for 1 tan see 
it 18 an exception to Crowther s general argument 
Although the book is a collection of various ad 
dresses, and therefore discursive in parts, there is 
on unmistakable air of authority about it &bllikan 
knows what he is talking about 
B Yes, and knows how to say it, too In fact, 
I wish he had not used italics so freely m places, 
for luB literary style does not need such artificial 
aid Take, for example, his address on the relation 
of soionoe to mdustry given to the hard beaded 
business men of the New York Chamber of Com- 
merce That speech must have been a triumph , 
yet m its pnnted form it contains scarcely any 
italicised words Well, the next book also hails 
from the Umted States " Popular Research 
Narratives ’, vol 3, with the comprehensive 
sub title, “ Fifty Brief Stones of Research, Inven- 
tion or Disoovery, directly from the ‘ Men who 

did It ’ ” 
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A That left me with rather a dizzy feeling 
Ftom “ Dutonoes of the Stan ” to “ Cast Iron 
Pipe ” and thenoe to ‘ Wealth from Comstalka ” — 
to mention three typical examples — is rather a 
big jump and an average of only three pages for 
each account gives the book a hurried, breathless 
atmosphere 

B It was written for the American public, which 
has an insatiable appetite for concentrated informa 
tion, and has no time to waste on literary trimmings 
This book undoubtedly meets that demand , and 
It has given mo, with mv sneaking admiration for 
the crude vivacity of American phraseoli^, another 
addition to my collection It is the opening of the 
article on moulding rubber with electricity ‘ Man 
has long used rubber to keep electncity where it 
belongs I could quote some others, but I know 
you detest them So let us pass to ‘The Men 
Who Found Out , by Mrs Williams Ellis 
A I had no opportumty of reading that , my 
children discovered it and stuck to it f^ly 

£ I don t think we could find any higher tribute 
than that, but I would like to add one thmg 
These stones were first given as broadcast lessons 
to young children A men. transonption of such 
lessons into book form would make a poor book, 
for the technique of broadcasting to children, and 
of wnting for them, are two very different things 
Mrs Williams Ellis evidently appreciated this 
pomt, and she has produced a most enjoyable 
book Her descnptions of Harvey, Faraday, 
Pasteur, and other scientific pioneers will set many 
youngsters on the path of hero worship 

Now we como to the last book ‘ This Bondage , 
by ( ommander Bernard Acworth Well * 

A Well < 

B From which illuminating remark I judge that 
the ( ommander has not had an enormous success 
What was the trouble * 

A I had tbo uncomfortable feehng that the 
author had a few axes to gnnd He has no use 
for airships, aeroplanes, scientists, Dean Inge, 
and the Bishop of Birmingham , and all this is 
based on his demonstration that the track of a 
bud or insect in flight is inevitably affected by air 
currents 

B We can dismiss the axe grinding with the 
cynical remark that it would have been better had 
he collaborated with one of the despised scientists 
With regard to the effect of wnnd velocity on the 
flight of buds, which is ostensibly the mam purpose 
of the book, I feel unkind enough to say that the 
author has discovered — somewhat belatedly— the 
parallelogram of velocities and is anxious to tell 
No 3173, VoL 126] 


the world about it He should have confined 
himself to that, for, as he justly pomts out, some 
naturalists talk a lot of nonsense on the subject 
Now, having completed our discussion of these 
books, I propose not to write a formal review, but 
to give instead the gist of our conversation 

B A Kkbn 


I Life and Physics. 

I Beyond Phyatca, or the IdealtetUton of JfecAanwm 
being a Survey and Attempted Extension of Modem 
Physics in a Philosophical and Psychical Directum 
By Sur Oliver Lodge Pp 172 (London 
George Allen and Unwin, Ltd , 1930 ) 6s net 

S IR OLIVER LODGE could not write a dull or 
unintcrestmg book if ho tried In thu. book 
he puts forward his own views so modestly and 
discusses the view of others so lucidly and fairly 
that it 18 an ungrateful task to cnticise him At 
the same time he states the problems so fully and 
candidly that he provides all the material needed 
for criticism His mam object is to find a place for 
life and mind m the world of physics, or rather 
behind the world of physics as a primordial m 
gredient of the universe In the reviewer s opmion 
he 18 looking m the wrong direction for the solution 
of the problem, and if his theory were true the 
problem would be of its very nature insoluble Of 
course the problem may be insoluble 
The nature of the argument can perhaps be made 
clear by an analogy It is said that a tourist once 
got mto a cab at Cambridge Station and asked to 
be driven to the University The cabman after 
much thought and with some hesitation stopped 
midway between the Senate House and Great St 
Mary s and said that that was the best he could do 
He realised that the Umvcrsity is not, as the 
tourist imagined, a physical object Neither is it 
a set or class of physical objects The class of all 
members of the University plus all inanimate 
objects such as buildings, books, and so on that 
belong to it, is not m itself the University The 
University is rather a system of relations among 
members of this class and many other physical 
objects too numerous to mention, but including the 
King, his Parliament and all his subjects, in accord* 
anoe with whose laws the Umversity contmues to 
exist What constitutes the University and why 
wo give It a smgle name is that there u a unifying 
prmciple among these relations In a word, the 
University is an organism, or a system of organisa- 
tion among a group of physical objects, which are 
in a more or less mtimate way its organs The 
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Vice Chancellor la one such organ but so also to a ton mclines in this direction when he would base 
less degree is the cheque for five guineas sent to an spontaneity and freedom on the supposed indeter 
external examiner From the ordinary point of minism of mtra atomic piwtssis and Sir Ohver 
view of physics which is not unlike that of the Lodge \ery properly cnticises him for it 
tourist the t mvcrsiti is a pure nonentity Up to the present tunc x>h>Hical their} has de 

The University in its rt lations to physical objects veloped on analytu lines Where the behaviour of 
18 taken as being analogous to the lift or the mind aggregates has proved too complex for study thc> 
of a man m its relations to his body and physical have been analysed into their components and it 
envuxmment There is nothmg novel in this state has bion assumed that the behaviour of the aggre 
ment the matter has come to the fore recently in gatts can bo found by compoundmg m some simplt 
the writings of several a (II known philosophers and way the behaviour of the components The other 
it is all cxcellcntlv discussed by Sir Oliver Lodge type of aggregate that has been dealt with m the 
But he 18 not content to say simply that the life of random aggn gate to which the theorj of pnib 
an organism m the unity or principle of its orgamsa ability can lie apx bed The great triumphs of 
tion he looks for somethmg physical or quasi physical theory have been m the treatment of 
physical to be its basu His answer is (to put it random aggregates ( n ini hand ami of micro 
crudely) as though the cabman had said to the scopic transactions on th( other Organise d aggre 
tourist All these buddings and xieopk you see gaUs have until recently been left alone If tht 
round you being physical objects arc ultimately cssc ntial c haracter of living things lies in their modi 
only sets of group waves having relatively slow of organisation rather than m the nature of their 
veloiities of the order u Iheir constituent wa\es jiarts we can inftr from the failure of physics to 
in the ether which have higher velocities v such discern the nature of life among macroscopic 
that no c* where c is the lelocity of light art the objects that it is useless to look for it among mole 
Umversity These constituent waves though thi } cules and atoms oi electrons and protons still 
Xiosaess no tnergy control the direction of proxioga more so in a hypothetical underlymg ether If you 
tiun of the group waves w hich xiobscss all the energy camiot 8 (>e the design of a house m the pile of bneks 
and consequently are what you jiorceivo But I dumx>od on the siti still less can you soi it m the 
i an assure you that though the constituent waves are clay th( bneks were made from It may bo men 
not accessible to observation they pervade the whole tiom d in jiassing that the biologist has for the most 
ether and the specific University of Cambndge x>art been confined to using the tools that physics 
waves are sxwoially concentrated on this sxxit has provided and this is his excuse for having gone 

This is meant senously as a redvdw ad abaurdum such a little way with such great efforts The 
argument As we all admit we know little about x’^ychologist labours under similar but even greater 
life and mmd we are ready to believe almost any difficulties 

thing about them It is easier to see the fallacy There is evidence as indeed Sir Ohver Lodge 
of a theory if it is applied to a similar type of organi points out that the physicist is beginnmg to con 

sation we do know something about though there sider the problems of organisation Atoms are 
18 the risk that the analogy may be misleading In evidently organisms of electrons and protons not 
this case the analogy is of course imjierfeot but it is aggregates m the simple sense Again a crystal is 
not likely to be senously misleading because prac an organism of atoms of a \ery elementary kind 
tioally all we know of hfe from the physical x>oint It is possible that from the study of these simple 
of vuw 18 that it IS a prexxos of organisation among cases a physics of organisms wdl develop to supple 
material objects ment the classical physics of mere aggregates and 

The fallacy (as I believe it) that Sir Ohver Lodge thereby new and Bujienor tools will bo put mto the 
has fallen into is a common one Everybody sees hands of the biologist for the study of higher grade 
that life and mind are nut physical objects or thmgs organisms On the other hand it is possible that 
related in any simple way to physical objects the human intellect will not be able to advance 
therefore they either say that there are no such much beyond the classical analytical procedure 
things or try to discover something quasi physical However the problem does not apx>ear to be in 
to fill the gap Most of the traditional theories of herently hopeless 

life and mind are of this type The savage and the The suggestion that the nature of life and mind 
child cannot believe in an entity which is not a is to be sought m some property or process of the 
physical object and the difficulty lurks at the back ether refers the problem to something outside the 
of the minds of all of us Even bir Arthur Lddiog range of ordinary experience or knowledge Sir 
No 3173 , VoL 126 ] Hi 
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Oliver Lodge admits that no perceptible effect 
however small, which can be attributed to the ether, 
has >et been foond He says (p 100) We may 
not be able as yet to measure motion except with 
reference to other pieces of matter, but some day 
I hope it may be measured with reference to the 
ether , If the principle of relativity is 

correct this hope cannot be realised if it is false 
the probabihtics are still all against it, seeing how 
hard physicists have tned to realise it and failed 
As things stand at present we can assert anything 
wo like about the ether but nothing wc assert will 
enable us to infer anything detimtc about any per 
eeived or perceptible event It was pointed out 
long ago by Leonardo da Vmci that valid scientific 
knowledge must begin with what is expenenoed 
and in the end point to something that can be 
experienced 

In the whole material umverse life appears as 
someUiing accidental and tnvial It ne^ very 
special and inherently unhkely oombinations of 
circumstances for its development So far as w» 
know it emerges only for a little while on one 
obscure plant t To say that the ultimate basis of 
life 18 Bomethmg mherint in the constitution of the 
physical world makes the problem more difficult 
If the seeds of life occupy all space and time why 
are their flowc rs so few and bnef ^ 

To us as livmg and conscious beings the most 
important aspects of life and mmd, the aspects that 
interest us are not to be described m terms known 
to contemporary physics So far as they can be 
desenbed at all it must be in terms of value of 
praise and blami, of desire and aversion It is 
conceivable that a system of knowledge might be 
bmlt up from the general and abstract basis of 
physics to give an adequate account of life and 
mind, but it wdl need to include many elements 
not onginally given in that basis It is scarcely 
conceivable that a theory that uses only the most 
abstract and general physical terms can answer the 
questions about life and mind wc are most concerned 
to ask AD Bitchib 


Savage Life and Thought 

Orokaxva SocKty ByF E Wilhams Pp xxm + 
366 + 37 plates (London Oxford Umvenaty 
Press, 19% ) 25« net 

M r F E WILLIAMS, the Government 
Anthropologist of the Territory of Papua, 
has given us in Orokaiva Society , a brnk that wnll 
be of great value to ethnologists to psychologists, 
and to those interested m administration His 
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excellent previous book Orokaiva Magic (1928) 
should be read m conjunction with the new one as 
together they afford an illuminating study of savage 
life and thought It is not too much to say that 
this combined work is one of the best that has been 
wniten about a particular group of peoples, for it 
not only gives detaded and well illustrated accounts 
of the multifanous aspects of native life and the 
things that are made but, what is of special value, 
the conclusions of a thoughtful investigator who 
has had, and made full use of, exceptional oppor 
tumties 

The useful, though obscure, name of Orokaiva 
is given to the group of tribes who inhabit the 
northern division of Papua from the lower Eia 
River (8°S lat )toOToBay north of Hydrographers 
range and inland for a distanbe of thirty mdes or 
more They are Papuan speakmg peoples w ith 
a fairiy uniform culture which on the whole re 
sembles that of many parts of Now Gmnea but 
there IS a notable difference between the northern 
and southern groups The former mcludes the Aiga, 
Binandelo and Tam Daware and is characterised 
by numerous and remarkable dramas (at which 
very small drums are employed) which seem to 
replace the use of the buUrowcr and ntual flutes 
m the imtiation ceremomes of the southern tnbes 
and m those of other tribes to the north and 
north west 

All the tnbes perform certam ceremonies which 
arc virtually ntea de ptuaagt to convert the 
candidate, usually about the age of puberty mto 
a new child As among the Mannd anim of the 
extreme south west of New Guuiea both sexes are 
initiated together Those of the southern group 
are interned m a specially built house where they 
are introduced to the spirits of the dead, who are 
supposed to emit the noises cansed by the bull- 
roarers and flutes, and they are subjected to ill- 
treatment and temfying expenenoes The novices 
are completely covered with hoods of barkoloth, 
and the fathers and mothers entreat the spints not 
to devour their children Then follows a long 
penod of seclusion m the special house, the avowed 
object of which is to make the children grow big 
and well oonditioiied They are taught to be 
honest, obliging, and diligent, and how to play the 
flutes The end of this penod is marked by a 
spectacular display , each novice is mvested with 
a feather headdress which had, been worn by a man 
who impersonated a spint, and some of them, but 
not all, are adorned with a valuable ornament, the 
possession of which mvolves certam ethical obliga- 
tions, and formerly m some oases it constituted the 
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dutmotive badge of a honuoide Then follows 
promiscuous mteroourse (on this occasion only), but 
not by the novices A small nte releases the taboo 
on the mother s cooking and a mixed stew la brewed 
and after the novices are fumigated m its steam, 
they partake of it and may then resume full diet 
this last nte is to prevent bodily deformities It 
may be pomted out that there is a remarkable 
general similanty between these customs and those 
which obtam among the peoples north of Hnon 
Gulf and to a somewhat less extent to those of 
certain tnbes about the Fly and farther west, all 
of which pomt back to an ancient cult of a monster 
or ancestral spint who devours the novices 

A ounous example of native psychology is found 
m what is termed meh, a feeling of shame, humilia 
tion and oontntion An Oro^iva who has been 
wronged is not only sorry for himself but he also 
wants others to be sony for him, and particularly 
the man who has wronged him Such a man will 
destroy hiS own property, run away from home 
dehver himself up to an enemy tribe, or oven hang 
himself on a tree for the Orokaiva is very prone 
when hiB feelings are hurt to punish himself instead 
of the man who has hurt him, or rather by punish 
mg himself to take revenge upon the other party 
or in order to make him feel meA The state of 
anger and self pity endured by the wronged man 
has a definite name, amra, and by his action the 
culprit IS put to meh, and very unpleasant he finds 
it as apart from his own sense of shame he is the 
object of public reprobation 
The foregoing will suffice to mdicate the mterest 
and value of this careful piece of work 

A r Haddon 

Aviation and Meteorology 

(1) Exploring cAout the North Pole of the Winds By 
Prof William Herbert Hobbs Pp vm+370 
(24 plates) (New York and London Q P 
Putnam s Sons, 1930 ) 6 dollars 

(2) La navigation ainenne tranaallaniique Par 
Capt G Voitoux Pp 144 (Pans Sooi4t4 
d’^tums Gdographiques, Mantimes et Colo 
males, 1930 ) 28 francs 

(1) 1>ROF HOBBS 8 book is a weU lUustrated 
Jl and entertainingly written account of 
three expeditiona under his leadership between 
1920 and 1929 to the south west coast of Greenland 
The expeditions were organised as a Umversity of 
Miohigui enterprise, and were for the purpose of 
studying the wind system controlled by the Green- 
land ice sheet An aetologioal station was estab 
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lished on Mt Evans at a little above 1000 feet, 
some distance inland from Holstenborg m about 
latitude 67“ N , and functioned umnterruptedly for 
two years The stall of the observatory had to be 
changed at intervals, and though the latter has now 
been closed, everythmg has been left m readiness 
for a resumption of activity m the future A large 
number of balloon ascents were made from here 
and at encampments elsewhere in this part of 
Greenland m addition to the usual ground observa 
tions, and several sledge journeys were conducted 
to the mland lee sheet 

The observations appear to confirm the prevalent 
theory that the winds blow outwards from the ice 
dome and mwards at higher levels Prof Hobbs 
of eourse has always been a champion of the 
Glacial anticyclone, and it is satisfactory to find 
his views substantiated in the chapter on the 

Wmds from the Great lee , wherem he shous 
that the entire circulation over the ice cap is 
similar to the outline of an hour glass What 
senous meteorologists will miss however, is some 
thing like a complete log of the actual daily observa 
turns which would give them an idea of the extent 
of the variations from these standard conditions 
The southern part of Greenland has a heavy snow 
fall, which certainly points to temporary influence 
by the Icelandic depressions The expedition 
appears to have met with an abnormally mild 
wmter on the south west coast m 1927-28, when 
fohn winds raising the temperature at times above 
40° P would cause a complete clearanoo of the 
scanty snowfall btorm winds are recorded of the 
order of 120 miles an hour, rendering navigation 
difficult and perilous in the long windmg fjords 
One IS struck with the frequent reference to ram 
instead of snow in the summer months along this 
part of the Arctic circle, and wonders whether this 
18 usual The reader will, m fact, wish for a httle 
more discussion of the weather events expenenoed 
m relation to general climatic oonditums in Green- 
land 

Prof Hobbs considers that Mt Evans has unique 
advantages for a flymg base on a proposed northern 
cur route across southern Greenland between 
America and Europe Along the route from Mt 
Ehrans eastwards to Angmagssahk tiie lee plateau 
has a maximum altitude between eight and nine 
thousand feet, and it should be possible for the 
aviator to navigate safely by the use of his alti- 
meter above the smooth snow surface 

On the human side the book is pleasant reading, 
and there are naturally some exciting adventures 
to reoord 
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(2) Capt VoitouxB book, if somewhat dose 
reading, affords nevertheless a very mtelhgible 
aooonnt of North Atlantic weather m relation to 
aenal navigation It is based fundamentally on 
a full year s observations from vessels at sea, and 
m Older that the reader may have, so to speak, all 
the author s cards on the table, these observations 
are reproduced in the form of a log covering 366 
daily observations over the period May 1, 1927- 
Apnl 30, 1928 This shows the positions of the 
centres of high and low pressure (produced also on 
a handsome map of the North Atlantic), the direc 
tion and force of the wmd, and the state of the 
weather After a general explanatory account of 
the regimen of North Atlantic wind and weather, 
a number of weather situations that occurred during 
the period arc carefully analysed with the aid of 
the weather charts of the French Meteorological 
Office, and opimon expressed as to what, m the 
particular (onditions, should be an airmans route 
across the ocean, having regard first to safety and 
then to speed 

Wind according to its relative angle can be 
helpful to aircraft, but is more usually prejudicial 
even if not actually dangerous, whilst storms and all 
atmospheric conditions that the author compnses 
under the term intempcnes arc always mimical 
That the North Atlantic is a stormy ocean is 
brought out m a way that cannot fad to impress the 
reader It appears that a ship orossmg the ocean 
must practically always reckon on encountering 
storm winds on some part or other of the voyage 
even m summer, and that in sixteen years a Com 
mandant de Transatlantique only once enjoyed fine 
weather the whole nay The mean wind velocity 
IS about 40 kdometres per hour a figure based upon 
a great number of observations from all parts of 
the North Atlantic, moluding calms and tempests 
Out of 5782 ships observations, calm is noted only 
for 111 positions on 86 different days, but on these 
86 days winds of varying strength were expenenced 
on other parts of the course 

A contrast is drawn between the conditions of 
the seaman and the airman over the ocean The 
seaman has his navigation charts to rely on, and 
whilst the marine currents can only deflect him 
from his course by relatively small known amounts, 
the effect of the air currents on the drift of his 
vessel IS insigmficant The airman’s case is veiy 
different For him the most advantageous route to 
follow IS constantly changing from day to day, or 
even from hour to hour , the air currents may help 
or hinder hun in a way he does not •immediately 
appreciate, and may deflect him from his course 
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by an amount ten, twenty, fifty tunes greater than 
IS the case with the seaman 
The aviators chart cannot, unfortunately, in- 
dicate the mobile dangers of the atmosphere as the 
manner s chart does the fixed dangers of the sea 
It 18 nevertheless essential that the airman should 
study the behaviour of cyclones and anticyclones, 
and learn to take the favourable side of these 
systems, for on this procedure depends success or 
failure, safety or death Reference is made 
further, to the vast lonely tracts of ocean even in 
the frequented Imer routes, giving poor chance of 
succour to an airship or aeroplane in distress 
Capt Voitoux writes throughout with a strong 
note of caution, and dejiTocates reokk ss adventures 
of the kind that inevitably spell disaster He 
quotes expert opimon to the effect that in the 
present state of the science of aviation the flight 
across the North Atlantic from west to east is 
almost impossible m the higher stormier latitudes 
Whilst fully endorsing all the caution that the 
author enjoins, we must jet ask whether there is 
really much justification for supjioemg that the 
present state of the science m question will obtain 
much longer With all that has already been 
achieved, it seems to us disproportionate to think 
that the tune wiU be long before the flight across the 
Atlantic becomes a commonplace in either direo 
tion Wo must also remember that all meebamoal 
progress has been purchased at the cost of a toll of 
human life 

Our Bookshelf 

SheUs of the Tropical Seas By Ida Oolthurst 
ui + 13 + 6 + 6 plates (Calcutta and Simla 
acker, Spink and Co , 1930 ) 4 8 rupees 
Thx author has a pleasant way of writing about 
what IB usually made dull She might quite veil 
expand her pamphlet into a short volume to re 
awaken interest in shelb A httle story is told us 
about most conspicuous families, their vaneties of 
shells and their beauty and interest being brought 
out with subtlety The author should visit Tuti- 
oonn, Ceylon, or the Andamans, and collect her 
molluscs on the reef flats, if she wants to make the 
attractive picture of the hving animals that the 
present generation requires We want to know 
much more about the alia moving forms and the 
mode of feedmg of bivalves We wonder whether 
pressure is of any importance in the distribution, 
and surely diminution of hgbt is only indirectly so 
as inhibitmg the growth of die plants on which they 
feed There is no laminanan zone round southern 
India, being replaced by the coralline zone, which 
extends to about 30 fm , where it is stated that it 
commences Nor is any eyidence given that the 
pearly nautilus or any other exutmg animal hved 
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in palaozoio tunes To say nothmg about the 
squids V extraordinary 

It IS foolish to-day even tot a “ Ihooesan Press ” 
to talk about “the book of creation’* and “the 
power which makes the planets go ’’ , the 
religion which pnnts such worn chches can only be 
laughed at by educated Indians , it is best to take 
advice from S Athanasius, who is ouite clear on 
this subject Why drag in a Laccadive sea of no 
particular interest and certainly not a ‘ sea * An 
author must handle oysters and mussels before they 
can be written about, and why not say how the 
starfishes of tropical seas kill oysters 1 Most shelled 
Buddhas are m freshwater mussels — and Bideford 
bridge is not at the junction of the Taw and Tor 
ndge The illustrations are well chosen and badly 
reproduced, but clearly the book is not mtended to 
sell, for 23 pages of letterpress with 6 half tone 
plates will never find a wide market at 6s (kf , tak 
ing the rupee at Is 6d Perhaps some memW of 
the staff cn the Calcutta Museum might supply the 
facts for a book and Mias Colthurst the indispensable 
vivacity , it would do both good 

British Museum {Natural Uxstory) Brttxsh Ant- 
arctic (Terra Nova) ExpedUton, 1910 Natural 
History Report Zoology, Vol 5, No 6 ( oelen 

terata Part 6 Hydroida By A Knyvett 
Totton Pp 131 262 + 3 plates (London Bnt 
ish Museum (Natural History), 1930) 16s 

Eiohtv species of hydroida were obtained by the 
Terra Nova expedition, of which four only Imong 
to the Athecata, a diiMrepanoy which is not ex 
plained Their geographical distribution is not 
considered, but judgmg from the list of stations 
there would seem to bo about the same number of 
species on suitable bottoms from the surface to 300 
fm The present treatment of a group of beautiful 
httle animals is in a hard systematic strain The 
author restrams his soul, for there is scarcely a refer 
ence to, and not a single drawing of, any polyp 
We wonder whether the classification almost solely 
on the external skeleton is sound and how far it is 
going to lead us The British Museum alone of 
institutions m Great Britain has the material neces 
sary to answer this question Like all its publics 
tions, the work is well reproduced We would, 
however, ask the durector to consider the advis 
ability of enforcing standard magnifications in all 
figures, one genua ahowmg no 1^ than thirteen 
different magmfioations m the plates 

The CoUotd Chemistry of Rubber By Dr Paul 
Stamberger Pp vu + 80 (London Oxford 
University Press, 1929 ) 6« net 
Thb Oxford Umversity Press has already published 
under the title “ The Colloid Chemistry of the 
Rubber Industry ’’ a small volume (of 58 pages) 
by Dr E A Hauser, professor of colloid chemistry 
at the Massachusetts Institute of Technology, as 
a report of lectures of a senes instituted by Mr 
Pstmk Gow The present volume contains the 
sn^ect matter of lectures of the same senes, mven 
at Umvermty College, London, m November 1928, 
underthe title “ CoHoid Chemistry and its Relation 
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to the Rubber Industry ’’ The first chapter is a 
general mtroduction to the study of colloid chem- 
isti^ and colloids, the second chapter — on the col 
loi&l properties of rubber — deals with rubber latex 
and its mdustnal apphcations, the third chapter 
—on lyophilo colloids— deals with crude rubber 
and its solvation, whilst the two remaimng chapters 
deal mainly with the comx>ounding of rubber 
with fillers of vanous types, and with its vulcan- 
isation, but also include a section on the synthesis 
of rubW, and an account of current views on the 
structure of rubber The book will appeal most 
strongly to those who are concemed with the 
manufacture and use of rubber, but is written on 
such broad Imes that it mav be read with mterest 
by other students of colloid science The volume 
IS presented in a very attractive form and at a 
reasonable price, and it should have a wide ciroula 
tion 

Medicinal Herbs and How to Identify Them By 
Richard Morse (The How to Identify ’ Senes, 
No 21 ) Pp 64 (London The llpworth 
Praia, 1030 ) Is bd net 
In this httle book of 64 pages descnptions are 
given of twenty seven commonly found wild plants 
that cither arc or have been used for medicinal 
purposes An illustration is given of each plant 
dosenbed, and the desenptive matter includes a 
dcscnption of the plant m popular language, 
particulars as to where the plant is to be found, and 
an account of its medicinal properties and uses 
The author does not claim that his work is ex- 
haustive in any direction his object m writing the 
book being to provide a pocket raide which would 
enable people on country rambles to learn some- 
thing atout some of the plants they pass 

The Trauma of Birth Bv Otto Bank (Inter- 
national Library of Ps^nolngy, Philosophy and 
Scientiho Method) ^ xv + 224 (London 
Kogan Paul and (jo , Ltd , New York Har- 
ooi^, Brace and Co , 1629 ) 10s 6d net 
Likb bo very many examples of psycho analytic 
writing, this work is almost purely speculative and 
the author allows himself to be earned away by 
theonsing, seeing and believing what he wishes to 
see and believe His mam theory is that the 
tmuma of birth is the most deeply repressed 
portion of the mind Anxiety and other symptoms 
are attnbuted to this birth trauma From a 
therapeutic pomt of view, experience with sohizo- 
phremes leads one to be very sceptical of analysis 
as a procedure of any value 

The Truth about Mind Cure By Dr William S 
Sadler Pp vm+206 (London (3eorge Allen 
and Unwm, Ltd , 1929 ) 5» net 
“ Thb Truth about Mind Cure ’’ is a simple and 
straightforward account of elementary psycho- 
therapy by an American physician He deals with 
his subject in a popular way and certainly presents 
a very readable account for the lav reader The 
advice is sound and may do to many lay 

people who are mterested enou^ to read it 
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Letters to the Editor. 

[The Editor dou not hold hmudj retpontMa for 
optntona expreoaod by hu oorreapondentt Neither 
eon he undertake to return, nor to eorreepond unth 
the lontere of, rejected numuaenpts intended for tine 
or any other part of Natcbb No notice m taken 
of anonymoua conimunteationt ] 


Spontaneaua and Indncad Magnetlaatloii In 
FuTomagnatlc Bodiea 

AoooBDiHa to Weiss s well known theorv, a ferro 
maonetio body in the absence of an external magnetic 
field must be spontaneously magnetised in such a way 
that the direction of magnetisation vanes m an 
irregular manner m different portions of the body 
It was ongmally assumed by Weiss that these portions 
oomoide with the mmute crystals of which the body 
IS built up That this is not so is clear from the fact 
tiiat spontaneous magnetisation (as revealed by the 
existence of a Cune temjierature) is present aim i- 
■ingle crystals We are thus forced to assume ths 
a moderate sized suigle crystal of a ferromagnetic 


the resultant magnetic moment of s 
This smntaneuus subdivwion of a ferromagnetic bodv 
into dementary magnets can be mterpreted both 
quahtatively and quantitatively m the following 
manner 

In the absence of Weiss a ouaai magnetic ’ forces 
(forming the molecular field and depending, accordmg 
to Heisenberg,' on the quantum exchange effect) the 
individual magnets (electrons) would tend to orient 
themselves m such away as to m<nire the disappear 
ance of the resulting magnetic moment m every unit 
cell of the crystal lattice — ^just as in _^e case of a 

... 1. ' - 0 dip 


IS wholly wrong, the mmimum value of their mutual 
potential eneigy oorres{K>nding to a state of electiio 
lie neutralisation, that is, to the disappear 
e resultmg polarisation m the least possible 


ance o 
volume 

In the case of a ferromagnetic body, there are, o 
the other hand, the quasi magnetic forces, which at 
small ihstances are much more jxiwerful than the 
Coulomb ones and tend to orient the individual 


between magnetic and quasi magnetic forces resultL 
m a compromise, the mdividual magnets uniting in 
elementary bunches ’, which owing to Coulomb 
forces acting between them are oriented in a way 
similar to those m which the mdividual magneto 
would be oriented m the absence of quasi magnetic 
forces This spontaneous magnetic splitting can be 

compared w ’ ’ * 

liqmd mto si „ . 

simace ener^ of the latter should be compensated by 
some sort of mutual potential energy quite different 
from the energy of the ordinaiy cohesive forces 
In our case, the work done amunst the quasi 
magnetic forces m the process of splittmg up of 
a uniformly mamietised body mto single 'drops’, 
which magnetically neutralise each other, is equi 
valent to a surface energy of the amount iAI*e9 
per drop, where J is the original magnetisation of 
the hoay (equal to the magpie moment of each 
drop hi, divided by its volume v), A is the oon> 
stant of Weises molecular field, a is the surface 
* I drq ^ and 9 the thickness of its surface layer. 


of 

that IS, 


of the quasi magnetic forces , < is 

No 3173, VoL 126] 


obviously of the order of magnitude of one atomic 
distance The Coulomb potential energy per * drop 
corresponding to the work done by the magnetic 
forces m the process of disorientation is equal to 
- a where I is the distance be- 

tween the centres of the neighbouring drops (smoe 
It IS of the same order of magmtude as its bnear 
dimensions, l*av) and a a numencal ooefficiont, m 
Bom's theory of a dipole lattice (loc eit) aal 6 
We thus see that the moroaso of quasi magnetic 
energy due to sphttmg is just compensated by the 
decrease of magnetio energy when ^Al*e9 =al*v, that 
18 , when the linear dimensions of the ‘ drops ’ ^ -I 
reach the minimum value {, 3 Since Wetss's 

constant A is of the order of magmtude of 20,000 (for 
iron), we have approximately Ig a 10,000 3 a 10*« cm 
This shows that the elementary regiona of epontaneoue 
mcMnetieation muat contain at leaat {lg/9)* = 10^* atoma 

lo imd the average size of these r^ons or magnetic 
drops ’, we must consider the minimum value of the 
quasi magnetic and magnetic energy of a body con 
sistmg of a given numl^ of atoma as a function of 
the linear dimensions of the drops I Denoting the 
volume of the body by V, we get for the total quasi 
magnetic surface energy 17, iAI*a 3^ V 

(it may be remarked that this energy can be regarded 
as the quasi demagnetisation energy of the ' mter 
spaces ’, connecting the umformly magnetised ele 
mentary regions of the body) As to the total magnetic 
(Coulomb) energy, we must add to the volume part 

of it r/j aV*v ^ - aI*V, which does not depend 

upon the size of the drops (if the volume of the 
mterspaces is neglected with respect to F), the 
Burfat e energy of the whole body, due to the moom 
plete screening ’ of the surface drops For this 
surface energy we get in the same way as for the 
surface eneiW of an electric dipole substance the 
expression =a'IV S, & beuu the surface of the 
body and a a numencal coefficient of the same 
order of ma^tude as a (aea'si) The minimum 
value of TT-Ui-iUg+Ug is determmed by the 
equation ^^-0, which gives a'I*S or 

A V 

J*=2^,3 h, where {, is the above defined 

imnimum value of I and L -VIS, the hnear dimensions 
of the whole body For a body of moderate size we 
thus get Is 10-1 cm (It must be, of course, supposed 
that l»lg } 

Ihe fact that the mean size of the ' magnetic 
drops’ depends upon the size of the whole crystal 
seems at first sight somewhat bewildering It should 
be mmtioned, however, that a similar fact is met 
with m vanous other problems , thus, for example, m 
the Debye theory of specific heats of solid bodiea, the 
wave length of the elastic waves extoeds on the long 
wave length side up to the hnear dunensions of tiie 
body, and the tow number of normal vibrations 
withm a given frequency mterval is proportumal to 
the body’s volume 

It 18 probable that actually there are to be found 
in a ferromametic body * magnetic drops ’ of vanous 
size— from the smallest one Jig) and up to Kh* cm 
or even more Expenmento on the Barkhauseo effect 
by Bozorth m fact give evidence of drops of such 
dimensions An important corollary from the 
abwe considerationB which slmuld ^ emphasised 
here is the fact that very small (colloidal) particles, 
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the hnear dimenstona of which do not exceed I. = 10 * 
om , can never spht into drape, and must therefore be 

/kAother important consequenoe la the absence of 
remanent mafcnetiaation in ferromagnetic emsle 
oiystala of an ordinary size and, more generally, we 
abeenoeof hjratereeia m such crystals as this was actually 
shown by Gerlach It should be remembered that 
Interests is a direct consequence of the Langevm 
Weiss theory when apphed (as is usually done) to the 
individual magnets Actually, an oxtunal iniagnetio 
field acts on each drop as a whole, the mametic 
moment of the drop bemg determmed practioaUy by 
Weiss’s molecular field only, and thus bemg a function 
of the temMrature alone We have not yet been able 
to derive the exact formula giving the oependence of 
the observed mduoed magnetisation 1' upon the field 
strength H and the temperature T Acoordmg to 
Weiss s enminoal formula, one has, for large vuues 
of H, r =>I(T){1 -alH), where 1{T) is the saturation 
magnetisation for a given T, and a is a constant 
mdependwt of the temperature Our ‘ drop ’ picture 
of a ferromagnetic body leads to an expression of 
the type /' -I{T] J{H), where f(H) is a function 
of H only, different, however, from Weiss s (1 ajH) 
It may be observed that the process of orientation 
of the ‘ drops by the magnetic field must be accom- 
panied by their gradual fusion, the whole body 
Decommg a Single lai ge drop when saturation is reached 

The phenomena of retentivity and hysteresis which 
are observed in ordinary ferromagnetic bodies (not 
single orystalii) appear to be connected with l^e 
inner stresses characteristic of their structure It is 
possible that they are due to the formation of stroiiglv 
prolate drops arranged in chains (a disposition which 
IS not consistent with the pnnoiple of minimum 
eneigy within a single crystal) We hope to consider 
those questions at a greatei length m a future com 
inimication 

J FaXMKKL 

J Doutman 

Physico technical Institute, 

Lemngrad 


• SMsbo J rrraksl 1 J «, 84 1988 

• Cf M Bora o Koratcld S* 84 181, 1088 


Space and Matter 

* SoucMTHEBB m the absolute elsewhere ” — FuwiK, 
July 9 

“ My interest in Nature 
Is rather based, I feel. 

On beaks of nomenolature 
Than soientifio seal ' 

Beading these lines, I feel that not a httle truth is 
expressed m poetry, particularly whw published 
from Bouvene Street (July 16) It is true 


* I sometimes like to ponder 
Upon the proper mien 
For coping with a condor 

Couched on the nineteenth greo 
Or else a cwieroaillie 
Conversing m Old Bailey 
Ab^ the works of Paley 

lous Dean " 


especialfy when he tells us (July 5) that ‘ Matter u 
inert , space is eoergetio. Matter doss nothmg " 
Like another T*” 


‘ He has bought a large map representing the ssa 

Without the least vestige of land. , 
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Perhaps history will be repeated 

“ This WBS ohamung no doubt but they shortly found 
out 

That the Captam they trusted so well 
Had only one notion for crossing the ooean 
And that was to tmgle Am bell 

“ He was thoughtful and grave, but the orders he gave 
Were enou^ to bewilder a crew 

Apparently, matter is mere wmdow dressing Is 
not perhaps Sir Oliver a wmdow dresser T Art his 
doinm, his writings, nothmg ^ They seem to sell 
Do th^ just come out of space ? He more than 
fills a stall and definitely fills space when he lazzee 
Would there be no difference between his body and 
a sculptured likeness m stone from the ‘ pomt of 
view ’ of space T Is there really no hope for us bits 
o’ ohemista— is our occupation of structure hunting 
rone 1 He would put matter ‘ on the dole Will 
ho tell us if not energetic, how does it smoke 
cigarettes, or is this a function of space T It seems 
now to bo the umveraal habit spwe, we suppose, 
must have its bad as well as ite good habits 

I do venture to question my old fnend a modem 
freaks of nomenclature — his contortions of our 
vulgar tongue I have just received a company 
circular in which the chairman replies to a share 
holder s question — What do the compheated Be 
solutions really meem in plam and unmistakable 
language ? ’ I should like to ask what does Sir 
Ohver mean in terms of plain Enghsh 7 Is he merely 
breaking a lance on behalf of his beloved steel hard 
ether or is he ‘ gettmg at us ’, m order to air his more 
than nebulous notion of a future life m space, what 
ever that may be 7 

Science ’ is somethmg that we are endeavouring 
(perhaps I ought to say, should endeavour) to pass 
on to the masses It were tune, therefore, that some 
protest were made against the language used by our 
would be leaders 

“ Tl^ have wholly forgot (and it vexes roe much) 
That Fn^ish is what we speak " 

The public is being played upon and utterly misled 
by the dreamery of the nval mathematical astro 
nomers and physicists — not to mention the denes— 
who are touring to day and raising the game of 
notoriety to a fine art In nvalry to religious 
m^ticism, a scientiho pornography is being developed 
which attracts the more because it is mystenous — 
apparently the professors are seeking to outrival 
Mrs Eddy They have no regard for oonsequoioeB 
l^ese may well be senous, as is shown by the way m 
which nonsense about the energy m a drop of water 
IS bemg repeated everywhere — by law lord# dunking of 
the world m 2030, as well as presidents of societies 
bordenng on the learned, discoursing either of water 
or of the future of chemical mdustry — as if it were 
possible to make such energy available, a oontingeney 
which honest men know to oe more than remote 
‘ Science ’ to day is prostituted by over speculation 
m public , no proper use is made of it to moral ends 
Machinery is being made omnipotent m fact, we need 
a new word we no lon^ manufacture , not space 
but the maohme does tine work Man oertamly » 
not enwgetio Whilst human bemgs are fast m 
creasing in number, every attempt is bemg made to 
' rationalise ’ them out of usefulness We are even 
told that agnoulture is soon to be handed over to a 
new synthetio agency— -the omM to eaoape from 
Nature is upon us Livmg matter will soon have 
nothmg to do but lapse mto spewe — we shall al 
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seek our fortunes Bomewhere in the absolute else 
where ’ , in fact, be 

A park of pure porbeaglea 
For huntmg cif the mark ’ 

Is It that our make up is such that we cannot be 
s-nentiho — that we are perforce only religious I 

HbNBY E AaKSTHONO 


Stability in Soap Films 

Im hiB letter to Natxtbe of June 28, p 970 Mr 
Lawrence has not, m my view, made the sandwich 
structure for soap falms appear more likely, but has 
only discussed some necessary limitations to the 
layered arrangement tliat I suggested One or two 
deflmte points may therefore be acceptable 

1 bunace layers are almost univorsal for solutions, 
but only soap solutions give stable mobile films If 
their mobility and permanence is to bo ascribed solely 
to the surface layers, these must lie of surprisingly 
unique cohestveness 

2 Such surfaces admittedly take time to form, 
especially in dilute solutions The process of a slowly 
giowmg nubble may be sufficiently deliberate, but the 

throwing ’ of a him — deaenbed by Dewar as work 
able certamly up to a diameter of 19 cm — takes only 
a very small fraction of a second It would therefore 
seem that to persist, a film must be formed of material 
capable of bemg drawn mto some initial structure , 
the natuie of this is, I thmk, suggested in the definite 
boundanos which freipiently appear, either m long 
lived bubbles m the absence of convective disturb 
ance, or m plane hlms during steadily maintained 
mrtical motion, and in other g^ations exhibited u 
films in a permanently liquid form (see Clerk Maxwell 
Scientiflo Papers , II 397 Dewar Papers , 
II 1341) This IS very different from the abnormal 
solid Btratihcations depicted m the frontispiece to 
Soap Films ' Ihe described crystallisation ex 
truded mto the ongmal film and provided by solute 
from the surroundi^ Oibbs nng ccui, of course, only 
occur in tiny films and not over largo areas , some of 
Pemn and Wells s films may be similar, but Pemn 
says of those last described {KoU Zett , April 1930) 
that they are certainly liquid, and describes the means 
he took to satisfy huibelf about this 

3 It IS obvious that a hve per cent solution can only 
provide in any film a limited number of layers if these 
are to be close packed solute , the iiossiblo lammation 
of ooUoid threculs or flakes would certainly be even 
more limited , and if instead of flve per cent we con 
sider a solution of 0 1 per cent (which Dewar found to 
give perfectly stable films) a statistical estimate such 

s that suggested would give only a fifth of a mole 
'’^.r layer in a 1000 film If we then assumed that 
the oqmvalent of two close packed layers is present 
M suitace film on either side of this vestim, the dis 
proportion of cronoentration between soluble surface 
and enclosed solution becomes miraculous, and how to 
t the supply for the reserve laver an embar 
,, even in such a thick film, reduce the thick 
ness and therefore the available material to one 
tenth to get to the order of a silvery film, and I think 
it may be agreed that we shall need to enlarge our 
conceptions beyond what close packed solute can 
provide Hydration- or may I sav hydrosolation ’ 
— may provide one clue be it noted that the anchor 
mg ’ of caitioxy] groups, etc , to water must be by 
molecules or molecular groups, and not mto an mde 
fimte statistical surface as is sometimes implied 

4 So^ films mamtamed in vortical motion by 
steady air jets contintiously exhibit sharply defined 
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colour tracks (Dewar Papers ’, n Front ) Not 
only IB there m such ciroumstanoce a mam stream in 
rapid motion — at about one metre a oeoond (i6 , 1876) 
— but the Buooeesive adjacent tracks move at different 
rates, so that the whole film is in oontmuous relative 
motion of distmot thicknesses A similar disoon* 
tmuoiis appearance is revealed by almost any hon 
rental film under microscopic examination (with a 
vertical illuminator) It is thorefore evident tiiat the 
soap film does not need to be a smooth sandwich 

5 The mterfaoial attractions that I suggest between 
self cohesive layers would be successively equili- 
brated throughout the film, whereas an ordinary film of 
liquid without some structural ooheeiveness must and 
does collapse under surface ’ tension despite the 
universally present adsorbed layer, admittedly becaua 
the inwards forces at the siirfaies are not equilibrated 
The word powerful appbed to the mterfaoial attrao 
tiuns may be misleadmg , but I see no reason why 
such layers (see Ridoal burface Chemistry , 1920, 
91) though yieldmg to lateral displacements, should 
not be successively shed or aggremted m the relent- 
less separation of the black After Lyons s recent 
work on the variations with pH value of the sub 
mersion of oleic acid lenses {Jour them See , Apnl 
1930) we may expel t the pH value of a soap solution 
to influence or even control the mtensity u 

tion by varying the inteifacial or intn 
attractions within the film It is certainly to be 
hopeil that the pH value will now be legaided as an 
essential part of the descnjiiion of experimental soap 
solutions 

6 Tlie black ’ area is tlie only jiortion of a soap 

film givmg evidence of a close packed structure, 
because it is non extensible (Dewar II 1197, also 
C lerk Maxwell , 398) except possibly m veiy dilute 

solutions which give misty greys rather than blacks 
(Dewar , 1346) The observed mechanism of the 
ap{)earance of the black is by the sejiaration of clots 
emerging (at greatly varying mtensities) from the 
imtial thick film {■A , 1336) Fig 1 shows (what 



has never before been illustrated) that even this some- 
times occurs m stages The distmot character of the 
coloured area wbb early evident m the account of one 
of Dewar 8 66 cm black films (II 1209) Wondenng 
coloured clots on apiiToaohing the periphery are not 
absorbed into the ' thbbs channel , as they would be 
with avidity if they were enclosed between elastic 
surface layers, but on the contrarv divide and circu- 
late in both directions, obviously because they are at 
the foot of the curv^ slope of the liquid nng of 
contact, and actually on the black film surface 
Such observations show that an examination of a 
directly accumulated moss of black film is very 
deurable It should be possible by passing a clean 
gloss rod throu^ masses of black fibn os ooUeoted by 
I>ewar m a 200 litre globe (t6 , 1210) , or aooumulatmg 
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a auooeauon of fibnit (drained by oellulone threads to 
blaoknoM) m a McBam apparatus Even more valu 
able would be a trial of the fortes at the black bound 
ary by the Langmuir Adams method, using qmte a 
small trough or film frame m a moteless JDewar 
enclosure 

After years of observation 1 find it difheult there 
fore to accept that one oriented layer and one irregular 
reserve layer below this on either face and nothing 
bnt chaos between can explain the apiiearantes pre 
sented by soap films or maintam their tenacity under 
such conditions as have been dcnciibcd 

W J OUbKM 

Jitoyal Institution 

Albemarle Street W 1 
June 26 


Daily Variations of Temperature 

In the discussion on the Iiiegular \i 

J emperature m London (Naii rf 126, 61) the 

of jienods of several ilays a as in <iucstion and 
smoothed averages were taken Some y ears ago 1 was 



must be due to some cause of deflcienoy It wdl be 
seen that at the vertical lines (marked writh the day 
number in the year) each of the records shows a 
minimum , such a dehciencv oaimot therefore be due 
to a local cause The only obvious cause would be the 
interposition of streams of minute asteroids m regular 
orbits lo study this farther would need the com 
panson of records from a large number of positions 
over short terms of years as orbits may shut bv pre 
cession The sodia^ hght seems only exphcable as 
due to a large diffusion of matter between the earth 
and sun, ceitamly extending as far as the earth s orbit 
tuNDFBs Pptbif 

Sir h LINDERS Peirik s suggestion that regular 
periods of low temperature may be caused through 
partial cutting off of the sun s rays by cosmic dust is 
an old one but is not Bux>i)orte<l by any real evidence 
In Hiitain tem])erature is govern^ far more by wind 
direction and cloud amount than by solar radiation, 
eH|iecially in winter when it is practically independent 
of latitude The only real teat of the cosmical hyjxi 
thesis would bo the examination of averages ovor a 
number of yeais of the 

daily measurements of 

solar radiation made by 
the bmithsoman Astio 
physical Observatory I 
do not think this test has 
yet been made probably 
the number of obaerva 
tions is still insufificient 
The occasional agree 
luents between minima at 
different stations shown 
on Sir blinders Petnes 
curvee may be due to tho 
treqiient occurrence of 
extensive systems of 
noitherly win^ on those 
days or may bo merely 
accidental oomoidencee 
C E P “ 


attracted by tho daily irregulaiities observed at 
Greenwich, m averages of fifty years, and compared 
them with those of other available records, h almouth 
Kew, Valimtia, and Aberdeen I wished to have m 
eluded Bmtenzoig, but tho volume of records was 
Jniasing from the Bioyal Society library 
The results are m the diagram (kig 1) The maxima 
^lU repreaent the true solar effect, os we do not know , 
ef any otEer cause of heat , all below the maxitna 1 
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Bird Flotation 
In commenting on a 
paper of mine m Natubs 
I lf June 14 p D02 it is 
suggested that the abUity 
of a bin! to extend its 
feathers further from tho 
skin may enable it to dis 
place a greater volume of 
water when afloat than 
the volume measurable to 
the same surface level 
when ashore 

Undoubtedly this 
abihty does exist but m 
comment upon the suggee 
tion 1 would hko to pomt 
out that if the tlisplaced 
volume were materially 
mcreased m this mimnAr 
the bud could not maintam an upn^t position but 
would overturn This instabihty is due to the lower 
ing of the metaoentre, so that it would be broimht 
well below the centre of gravity of the bird The 
facts can be ascertained by calculation and expen 
ment A duck was provided with a waterproof 
jacket fitting cloeely against tho underbody feathers , 
when put afloat, the freeboard of this bird was 
about one eighth of an inch le« than without the 
h2 
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jacket, but the bird was unable to remain upright 
It lolled over about 15° to port, or to etarbo^, aa 
eet , and, from such data, the position of the centre 
of gravity oould be obtained with reasonable accuracy 

As regards the suggestion that a cheek mi|^t be 
employM to measure the actual water displaced, this 
IS not so simple a matter as it may appear It seems 
necessary to define the word displacement* as 
applied to dotation 

A waxed needle can be made to float bv the aid of 
surface tension, and, when doing so, aotuaUy displaces 
a volume of water more than seven timee its own 
volume, however absurd this may seem In a similar 
sense, a bird weighing 6 lb on land may, and must, 
displace a volume of water weighing 5 lb In the case 
of the needle, the weight of water below the Ime of 
contact of ne^e and water surface is only about one 
fourteenth of the weisfat of the needle , m the case 
ojf the bird, 1 oontena that the weight of water dis 
placed below the Ime of contact between bird and 
water surface is only about one third of the weight of 
the bird Possibly surface tension accounts for H ot 
the weight of the needle, and for f of the weight of the 
bird Arc we sure, however, that siuface tension is 
the supplementary force m action m the latter case t 
The usually observed oharactenstics of surface tension 
do not seem to bo apparent 

The usual meanmg of the term ‘ displacement 
when apphed to ships or other floating bodies, is re 
stneted to the volume of the body which hes below 
the Ime of its contact wnth the water surface , and in 
this sense it was used in the paper to which the 
comments referred Fbancis H Axfxaitdkb 

Amutrong College, 



Ik his original paper, Mr Alexander, while examm 
ing curious suggestions such as that the si^r infiatic 
of the intemafair sacs might account for flotation, did 
not mention the possibihty of, and made no allowance 
for, mcreased displacement due to the fluffing out of 
the feathers Therefore his calculation regarding the 
amount of water displaced was mvahd Uis argu 
ment against the practical value of the suggestion 
that it would cause instability, ignores the power of 
the living bud to control its balance by its peculiarly 
adapted feet and perhaps also by feather adjustments 
Yet this IB the one power that his waterproof jacket 
experiment demonstrated, for although he actually 
lowered the oentre of gravity, the bud became un 
stable — obviously because its control had been mter 
fered with We still thmk that Mr Alexander a data 
are insufilcient , untd he has measured the actual 
displacement of the swimming duck and found the 
water displaced to weigh less than the bird itself, it is 
futile to argue about supplementary forces of levita 
tion * or any other force Last week, I watched a 
grebe at one tune swimming high m the water, at 
another time almost submerged That suggests an 
alteration m specific gravity, that is to aa,y, smoe the 
bird’s weight is constant, m volume , and the raising 
or adpressmg of the feathers, with a oorrespondmg 
mcrease or decreaae m the au jacket, seems a possible 
and natural explanation of the change 

The Wbitsb ot the Note 


Cryatal Structure of Normal Paraffins 
Ob MtfiXEB has recently (Ptue Roy 8oc ,A.vol 127, 
p 417) made a detailed study of ^ eff^ of tem- 
perature on the crystal structure ot the normal 
paraffins He found two modifications, a ‘ normal ’ 
structure A, and a second form B, the A form having 
a 001 spaoing 2 A longer than the B form Paraffins 
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having more than 22 carbon atoms were found only 
m the ‘ normal ’ A form, whilst those of carbon 
content from 11 to 22 oould assume both modifica- 
tions The * normal * form of them was only stable 
at temperatures near the melting pomts 

We have recently exammed specimens of hexaoosane 
(2A),tiiaoontane(30),andtettatnaoontane(84) They 
were Bupphed by Prof Gamw, and had been prepared 
by electrolysis of the pure aoids, punfled by distillation 
and crystalhsation from alcohol, and finally digested 
with oonoentrated sulphuric aoid at a temperature of 
about 130° C Fmal crystalhsation was from alcohol 
or bensene Hexaoosane and totratnaoontane showed 
two stable forms at room temperature One had the 
normal A spaoing, whilst the other spacing, about 
4 A shorter, waa obviously not the B ‘ second foim * 
In hexaoosane this 0 form oocuned alone m the 
erystels from benxene and from alcohol, whilst a 
melted layer showed both A and C spaemgs, the 
former being the stronger Crystals of tetratnacontane 
from benzene gave only O spaemgs, a layer evaporated 
rapidly from benzene had equidly mtense A and C 
lines, whilst melted speounens showed only the A or 
normal ’ form The tnaoontane did not yield quite 
such brilliant photographs and was in the * normal ’ 
form under all conditions The spaoing of this pre- 
paration was rather high, and we believe it to have 
been less pure than the other two In no ease did 
we obtain a spaoing oorrespondmg to Muller a B form 
It seems probable that pure even numbered hydro- 
carbons orystalhae m the C form if the chain has 26 
arbon atoms This is m striking contrast 
to the odd numbered paraffins, for the single crystal 

one (29) exammed by Muller (Proe Boy 

&oe , A, vol 120, p 437) had an A spaemg and waa 
undoubtedly of the highest punty 
Ihis alteration of habit of the longer odd and even 
numbered hydrocarbons is m accord with the be 
haviour of similar compounds Even numbered mono 
basic fatty acids of 16 or more tarbon atoms have two 
stable crystalline forms at ordinary temperatures, 
whilst at similar temperatures oorrospondmg odd acids 
exist m only one modifacstion One of us has found 
the same habit m the primary alcohols In paraffins 
and alcohols the odd onsins favour the form with the 
longer spacum, whilst the even molecules adojpt the 
shorter modiHostion In acids this is reversed Dr 
Muller has given reasons on geomotncal groimds for 
differences m the behaviour^qf odd and even chains 
(Proc Roy Soo , A, 129, p X0) 

The spaemgs below are 1m agreement with Dr 
Muller B values for the A forms, and the divergmoe 
of the C from the A values shows that if the A module 
u vertical to the planes the O chain must be mclined 
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An important feature of the C spaemgs is their 
approximation to the A valuea of other paraffins 
Tetracosane has an A spacing of 31 A compared with 
81 05 lor the O form of hexaoosane, wmlst the A 
spaoing of triaoontane oorresponds to the 0 of totra- 
tnaoontane We have only found the 0 spaomn in 
the beet specimens we have exammed. and beueve 
their appearance to be a very good ontenon of punty. 

S H Pma 

T Mauik 

H H Wills Fhynoal Laboratory, 

University of Bristol 
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Raman S p e ctrum of Diamond. 

In the oourae of an examination of the infra red and 
ultra violet regicms of the spectrum of a lar^ number 
of diamonds, we have come across one which, iinhke 
the others, is transparent both at about 8,t, and also 
m the ultra violet so far out as X2300 This diamond 
was consequently well suited for determining the 
Raman effect throughout a much more extended 
region of the spectrum m which exciting mercury Imea 
are available 

With this diamond we have m fact identified no less 
than 17 Raman hnee ongmating from mercury lines 
withm the range of spectrum from \4368 to X2378 
The mean value of all differences is 1333 cm ‘ a value 
lower than we reported m Nature of May 10, p 704, 
but agreeing with that of Ramaswamy in the same 
issue, and of Bhagavantam on Aug 2, p 168 This 
still corresponds to 7 which is removed from the 
coitre of the infra red band at 8 /t found by us in moat 
diamonds 

With a ^artz spectrograph the diffuse band found 
faintly by Ramaswamy and by Bhagavantam is fairly 
strong, with its centre about X4156 as they leport 
If this diffuse Ime ongmatos from X4046 6, the value 
of Ar IS 681 cm ‘ corre^nding to 16 4/i about 

In Nature of June 7, p 868, Prof !• Simon is in 
c lined to identify this difference with Reinkober s band 
m the infra red at 14/i but m the exammation of the 
infra red spectra of a good many diamonds we have 
failed to detect a band there Nor have wo detected 
any other Raman lino with this diffeienoe of frequency 
although th^ are some places in the ultra violet 
Raman spectrum where such a line might be ovet 
powered by strong scattered unraodihed mercury 
lines and the contmuous 8|)eotrum accompanying 
them R Robertson 

J J hOY 

Orovemment Laboratory, 

( lament’s Inn, London, W C 1, 

Aug 7 


Sperms as Living Liquid Crystals 
It is oustomarv to draw the boundary between 
living organic and moigamc matter so that crystals 
represent the highest form of morganic material and 
low organisms form the beginning of the orpuuc world, 
with a defimte and deep physiological gap between the 
two categones In my opinion, this gap does not exist, 
since the sperms, which are undoubt^y hvmg, are at 
the same time hqmd crystals 
StereoohemioaUy, VorlAndor lecognises the long 
straight stretched molecules as the cnief pnnciple m 
the building of artifioial hquid crystals Ihe protein 
molecules of the sperms share with these the fine chain 
structure, and them nucleoproteins also, according to 
the most recent researches of Levene and London, 
possess a oorteepondmg stereochemical type The 
optical behaviour oleany demonstrates this stereo 
chemical arrangement both m the artificial liquid 
ciystals and m the sperms The former are optically 
uniaxial and show positive or negative double refrao 
tion The sperms have also long been rooomiaed as 
optically anisotropic, and W J whmidt has defmitely 
proved that m the living seedthreads of Sema oJ^% 
nalta L the chromatin portion of the head exhibits 
double rrfraotion of the type of an optically uniaxial 
crystal (w = 1 644 , < = 1 Ml , hence w - • =0 048) In 
addition, it is important to note that the double re 
fraction phenomena are the same both m the hvmg 
sperms and m specimens which have been preserved 
m alcohol Debye Soherrer diagrams show, as well as 
the alcohol ring, an interfwenoe due to the sperm^, 
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which surrounds closely the spot of the pnmaiy beam, 
in agreement with the nature of liquid crystals With 
regard to the morphological conditions, the moulding 
forces of surface tension together with the fine struc- 
ture give rise to many currespondmg forms 

F Rinme 

University Ireiburg i/Br 


Mushrooms Mineral Content 
SIBCTROURAIHIO analysis of mushrooms by tho 
method described in Nature of A I ril 20 1920, p 601, 
has revealed a remarkable comjiositiun A button 
mushroom from tho Cromer district was divided mto 
skin, white portion, gills, and stem and the parts were 
dned m a water oven at 100° C Ihe analysoe prove 
that each part has a high potassium and a low calc mm 
content , the skin contains lithium and it contains 
most iron Phosphorus m the dned material vanes 
from about one to three per cent the gills containing 
most Iho chief mterost lies in the presence of silver 
and copper , all parts contam these, the stem oon- 
taming least Ihe spectra of four standards, con- 
taining from 0 001 to 0 01 per cent of silver and from 
0 002 to 0 02 per cent of copper, and other elements, 
were photographed on tho same plate as the spectra 
of tho parts of the mushroom ( ompanson of the 
spectra pioves that the skin white, and gills contain 
somewhat more than 0 02 per cent of copper and that 
all the {larts contam decidedly more tnan 0 01 per 
cent of silver the silver content of the gills appears 
to be not lees than 0 05 per cent 

The white }>ortions anil the gills of two other mush- 
rooms, a button and a flat vanety, from tho Loddon 
district, 30 miles from Ciomer, have been analysed 
with similar results 

Ihe mvostigation is to lie contmued and extended 
with the assistance of Mr H J Howard 

HtOR Ramaoe 

6 Carrow Hill, 

Norwich, 

July 26 


Photography on Copper 

The mtereetmg observation roconleil by I>r C J 
Smithells in Nature of July 26 is not new Ourmg 
the course of a long senes of expenments on metal 
coloming ’ at the Birmmgham Technical College 
about thirty years ago, it was found that copper 
articles, which had been coloured bv immersion in a 
hot solution of cupnc chloride, blackened rapidly on 
exposure to light I made a number of attempts to 
flx photoRTaphio prmts obtamed from ordmary nega 
tives by tSua process, but m every case the image itwlf 
Buffered from attack by the reagents used 

The most satisfactory method of preparing the 
sensitive plates was found to be as follows A sheet 
of brass or copper was first coated thinly with copper 
eleotrolyticaily and then it was immersed for a few 
seconds m a boiling solution of cupric chlonde, or m 
a copper sulphate solution containing a little common 
salt If the surface after this treatment was not 
perfectly uniform in appearance, the sheet was 
scratch brushed and immersed agam m the hot 
solution It can then be washed and dned with a 
cloth The coating is salmon pink m colour, is 
perfectly adhermt, and shows none of the white film 
mentioned by Dr Smithells 

T J Baker 

King Edward’s School, 

New Street, 

Birmingham 
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Distribution of some Oceanic Birds in the Waters East of New Zealand. 


By Dr. P. Jestebsbn, Copenhagen. 


T he Danish Kewaroh Ship Dana, sent out for 
a two years’ expedition around the world by 
the Carlsberg Foundation in Copenhagen, under 
the leadership of Prof. Jobs. Schmidt, duwtor of 
the Carlsberg laboratory, spent the months of 
December 1928 and January 1929 in New Zealand 
waters From Jan. 2 to Jan 13 investigations 
were carried out m the waters east of Now ^land 
on a cruise, going out from Auckland in a southerly 
direction to a position situated about 49° S. Lat. 
and 177° E. Long., from there going west to about 
172° E. Long, and farther north along the east 
coast of the South Island to Wellington. 

On the whole circumnavigating expedition of 
the Dana, observations of the bird-hfe were made 
on the high sea, but as we on the above-mentioned 
cruise in New Zealand waters had the New Zealand 
zoologist, Mr. It A. Falla, a keen and clever 
ornithologist, on board the Dana as guest, the 
ornithological oliservations on this cruise were made 
with a higher degree of accuracy than in ordinary 
circumstances In very few areas of the world arc 
the birds belonging to the order Tubinares repre- 
sented by so many different species as m the New 
Zealand waters, and as Mr. Falla has espeoiallv 
studied these bi^, it is first of all due to Mr. Falla's 
knowledge about these oceanic birds that the 



omithologioal observations were so extensive on 
this particular cruise. 

Our most important task was to detennine, so 
far as possible, the limits for the distoibution of 
the various species of birds in the open sea, and in 
the following a brief account of the result of our 
investigations will be given, especially in regard to 


the distribution of the various species from north 
to south. It must, however, be remembered that 
the results apply only to the month of January, 



Fio. 2 — Hap ihoalnK the northrra limit tor unthem breedlns 
apodw of blnli 


which is the height of the breeding season, and that 
the position of suitable breeding islands must have 
some influence on distribution at this time. 

The observed species will be divided into two 
groups, namely, the northern breeding species and 
the southern breedmg species. To the fimt-iiamed 
group belong birds breeding on the north island of 
New Zealand and the small islets lying north of 
this, and the last-named group comprises species 
breeding on the south island of Now Zealand or on 
islands in more southern latitudes. 

We will first consider the distribution of the 
northern breeding species, and the chart, Fig. 1, 
shows approximately the southern limit for the 
occurrence of these birds in the open sea.* North 
of the lines indicated the different species are 
seen more or leas frequently, while these species 
are not obeerved south of the respective lines. 
It will be seen that the two species, the pale-footed 
Shearwater {PuMnua cameipea) and Cook’s Petrel 
(Pterodroma eooJci), both of which were observed in 

of the nortii island, already cea^ to appear when 
we passed off the East Cape (about 38*^ S.). Both 
Bj^ies are also only known to breed on islets north 
of this point. Other northern breeding speoieB 
extend their distribution more to the south. In 
Cook Strait we thus found the southern limit 
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for the appeanmoe of the white faced Storm Petrel 
(Peiagodnma manna) but m regard to thu specie 
it must be mentioned that its breeding area la not 
restnoted only to the north island of New Zealaqd 
as it IS also noted as breeding on Chatham Island 
and Auckland Island (cf W B Alexander p 92) 
The southern limit shown therefore apparently 
only accounts for the New Zealand breeding 
specimens of this species A little more to the 
south (about 42° S ) we And the most southern 
ooourrenoe of the grrat winged Petrel {PUrodroma 
macroptera) and the grey backed Shearwater 
{PuMwna buUen) is observed so far south as off 
mnks Peninsula (about 44° S ) Both the two last 
named species are m these remons only found 
breeding on the north island of New Zealand and 
surrounding islets 

As we gr^ually came more to the south wl met 
several species of birds at sea which we had not 
observed before and all these species were breed 
ing on the south island of New Zealand or in mon 
southern latitudes The northern limit of the 
southern breeding species m this month of the jear 
was found about 44° b as will be seen on big 2 

Off Banks Peninsula we thus met the first speci 
men of the broad bdled Pnon (Prton i xtiat ts) 
which is recorded as breeding on Stewart Island 
and Chatham Island but elsewhere on islands 
under more southern latitudes A little more to 
the south, we fixed the northern limit for the 
Pintado Petrel or Cape Pigeon (Daplxon capense) 
as this species is commonly oallc d by sailors The 
nearest known breeding place for this species is 
Antarctica although it probably occurs at the 
Snares and other sub antarctic islands About 
45° 46° S Lat the first specimen of the dark 
Skua {Catharacta Idnnhergt) was observed This 
species which is n corded as breeding on the south 
island of New Zealand appeared uways singly 
In the moat southern part of the area investigated 
— between 48° and 47° S Lat — we further noted 
other species which are only known breeding on 
South Island or m the sub antarctic islands of 
New Zealand These were the following the 
grey backetl Storm Petrel (Garradxa nerm) Feale s 
Peti^ (Ptarodroma xnexpeckUa) and the white 
headed Petrel {Pterodroma lestoni) all of which 
only appeared as single specimens In most 
cases the largest numbers of birds were observed 
during the morning and the forenoon and nearly 
all were flying in an easterly direction presumably 
indicatmg that it was breeding birds making sea 
ward from land 

In connexion with the recorded observations 
of oceamc birds it is of interest to look at the 
surface temperatures in the waters cast of New 
Zealand as found during our trip m the month of 
January 1929 

It wul be seen from the chart (Fig 3) that the 
surface temperature is decreasmg in a rather high 
degree from north to south namely m the mvesti 
mted area from more than 19° to less than 13° C 
It 18 the cold antarctic water which here advances 
along the east coast of New Zealand The iso 
therm are based on rather few observations and 
No 8173 VoL 126] 


only on this single cruise but they seem to mdicate 
that the temperature especiallv is qmokly decreas 
mg from 17° to 14° C This is the case between 
42^ and 44° south latitude and it is just in this 
area that wo found m moat cases the southern 
hmit for the northern breedmg species and the 
northern hmit for the southern breedmg species 
of sea birds The marine biological investiga 
tions on board the Dana along the east coast of 
New Zealand also demonstrated a very great 
difference in the composition and kind of plaiucton 
on the way from north to south Thus we found 
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the plankton more and more rharactciistic of the 
colder water when we were gomg south and on 
the most southerly stations the plankton had m 
many ways certam resemblances to that m the 
waters round Iceland and the hanic Islands in the 
North Atlantic Due to the different temperatures 
m the water the food for the birds livmg over the 
high sea thus will be different in the vanoiis 
latitudes and therefore the surface teirpirature 
of the water in an mdiroct way anyhow is a factor 
of great importance in regard to thi distnbution 
of various sea buds in these waters 

hrom the above mentioned obsenations it will 
be understood that the composition of the bird 
life IS quite different in the northern and in the 
southern parts of the investigated area but for 
certain species of sea birds it has not been possible 
withm this area to determme hmits for their distn 
bution Two s^ies of Albatross {Dxomedea exulana 
and 7 halaaaar^ melanophrya) and the Giant Petrel 
{Macronecteagxganicua) —the nearest breeding places 
for these are presumably the sub antarctic luands 
south of New Zealand wo thus met a little north 
of New Zealand and within the whole investigated 
area and the fluttering Shearwater (Puj^nvspavta) 
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which u found breeding both on North and South 
Island and on the Snares south of Now Zealand 
was recorded rather near land along the eoaat of 
both the north and the south island Furthermore 
it may be mentioned that the Sooty Shearwater 
(PuAnvs grtsfua) which is known to breed on 
both the New Zealand islands on the south going 
tnp was seen about 44® south latitude but during 
the following part of the route as well as m 


Cook Strait the species was observed daily and 
sometimes m large numbers 
To complete the hat of more oceanic birds which 
were observed and determined with oertamty dur 
mg this cruise it may be mentioned that several 
specimens of the Fairy Pnon {Paeh^Ua turtur) 
and the Little Pengum {Evdypiula minor) were 
observed during the passage through the Hauraki 
Gulf as well as m Cook Strait 


Competition between Plants * 


rpHE recent pubhcation of the work of Clements 
-L Weaver and Hanson on Plant Competi 
tion reports the results of numerous experiments 
designed to analyse the commtitive functions m 
plant oommumties Many of these consisted of 
transplantations of species characteristic of one 
phase of a succession into a type of vegetation re 
presenting an earlier or later phase In view of the 
fact that the major mortahty amongst plants would 
appar to be in the juvenile stage of development 
{of Nature May 31 p 817) conclusions based 
upn transplantations of istablishod plants must 
obviously ^ accepted with considerable reserva 
tiou when evaluatmg the competitive relations 
between species but recognising these limitations 
such have considerable value 

In a recent address {Journal of Ecology August 
1929) the reviewer dealing with the biological 
equipment of species in relation to comptition 
emphasised the importance as factors in the com 
petition struggle of suih features tnicr alia as 
potential height rate of growth and spread do 
velqpment of the root system capacity for repro 
duction and the mode and preentage of germina 
tion The expenmints of Prof ( lomonts and his 
collaborators funush additional corroboration of 
these conclusions They state that practically all 
the advantages or weapons of species are epito 
mistd m the two words amount and rate In 
competition between short and tall grasses the 
latter were successful under moist conditions but 
under drv conditions or when the herbage was 
graved the shorter grasses as might be expected 
more than held their owm S-pombclua aaper was 
successful m competition with Andropogonmreatua 
despite its shorter stature a result attributed to 
its more elhcient root system Elymua canadenna 
18 the victor m the stru^e with Pantcum wrgatum 
owing probably to the earlier and more rapid 
growth of the former 

The importance of percentage germination was 
shown by cultures of Andropogon glavcum with 
Andropogon hcownua m whiw it was found that 
either species became the dominant when the 
number of its seedhngs had been considerably m 
excess of those of the other The advantage ot 
pnonty of occupation was shown oy transplanta 
tion experiments m which it was found that the 
species already established wore almost always 
victorious over those introduced — a conclusion 




which supports the contention that mass migration 
rather than random moculation is the important 
factor for successful establishment 

Experiments upon the competition between 
forest and praine show the importance of moisture 
m favouring the arboreal vegetation The tran 
sition zone between the grasmnd and forest is a 
broad one of fluctuating extent and the hypothesis 
IS put forward that the advance or retreat of the 
forest margin respectively corresponds to the wet 
and dry c&natio phasm which coincide wnth the 
sunspot cycle 

The observations of Cockayne m Now Zealand 
and of other experienced field botanists have 
emphasised the absence of naturalised species 
from virgin climax commumtiea m regions where 
disturbed vegetation has become inv^ed by an 
extensive ahen flora Denudation oxpenmonts 
also bear witness to the importance of pnonty of 
occupation m the plant world Cornfields wluoh 
have passed out of cultivation may stilJ show re 
mams of the weed flora thirty five years after they 
haveoeased to bo arable land lyfulstwood anemones 
and other members of the shade flora will persist 
long after a woodland area has been convert^ into 
pasture Such persistence is mdicative of the 
comparative stabihty of plant commimities and 
shows that the pressure of competition may operate 
over a considerable penod before its effects are 
manifest For this reason the drastic changes 
mvolved in many competition experiments such 
as those here considered which operate withm a 
brief penod of but a few years at most are probably 
not directly comparable to the competitive pro 
cesses of Nature which if sure in their outcome 
are often extremely slow m their manifestation 
Nevertheless the amount of experimental work 
beanng on the phenommion of competition is so 
meagre that we welcome the pubhcation of any 
such studies whilst reoogmsmg the caution neoes 
sary m applying conclusions based on these arti 
ficial conditions to the explanation of competition 
phenomena as they occur m Nature 

The work is more of a very detailed account of 
the exmrunents than as m^t be inferred from 
the title a general r^um4 of the subject and 
mdeed one is conscioua of a Qcnse of iniulequaoy 
due m part to a lack of oohetenoe m tfaie 
method of presentation and m part to the 
omission of data necessary to the proper appreoia 
tion by the reader of the real signifioanoe of these 
experiments 
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Some Scientiftc Initrument Makers of the i8th Century * 

By Bobibt S Whipplb 

A DAMS appears to have given a great deal of Museum at South Kensin^n Adhere the majontj 
^ oonsideration to the method of measuring of them can be studie 1 The storv of the ooUection 
aagmfloation of miorosoopes and illuateates m was told m some detail m a paper Mfore the Optical 
«tail m the Miorographia lllustrata (Plate 14) Convention of 1926 * The majontv of the instru 
ourth edition vanons micrometers for this pur ments intended for instructional purposes were 
Kise amongst others the micrometer he made in made by Ceorge Adams although few of them 
761 for the silver microscope of 
leorge III This instrument 
nginally formed part of the 
Ii^s collection and is now m 
he Lewis Evans collection It 
las been desenbod by Messrs 
ylav and Court at some length ^ 

Although the details of workman 
hip in this instrument are excel 
snt the instrument as a whole 
mist be regarded as an orna 
nent rather than a serious con 
nbution to microscopy Such 
B not the case with we earlier 
nstrument made for the King 
irhen Prmoe of Wales and known 
« the Prince of Wales micro 
scope (see Pig 2) It is partic i 
larly interesting os embodying the 
nethod of mounting a microscope 
•n trunnions ne^ps as (lay 
md Court remark the first micro 
upe so supported There are 
hree stages one of which (shown 
n the bottom of the illustration) 
a of great mterest having nucro 
neters regutonng m two direc 
ions at right angles The screws 
lave 100 wreads to the moh and 
he scales n the heads are divided 
nto 100 parts so that the micro 
neters read to 1 10 000 moh 
The stage shown in position on 
he ntucroecope was intended to 
arry a frog for demonstrations 
)f the cumulation of the blood 
t is a matter of general know 
edge that King (Srarge UI was 
leenly mterested m scientific 
natters and wished that his 
amily should be instructed in 
oience Dr Demambray com 
nenoed to teach the Royal 
family m 1754 and appears to have used i bear his name lortinatclj two books of instruc 
for this purpose the apparatus which formed tions have been pros rve 1 and it is by means of 
the major part of what is known as the King these that it is possible t > state that the majority 
George III collection The instruments m the of the instruments were made by Adams f 
collection were catalogued m a manusenpt book The instructions consist of two manusormt books 
which IS still proservra m the Kew Obse^atory about 10 m x 13 in with two small books about 
and also m a catalogue which IS now m the Science 12in x9in The pages of the latter are of blue paper 
Museum at South Kensington The instruments on which are pastMl white sheets on which the lUus 
were housed at the Kew Observatory untd 1841 trations have been drawn One book is entitled 
when thev were transferred to Kings College 
London In 1925 they were removed to the Scienoe DrieSor oikwSe^lHSui^ 

* CaatlBWd trom p S4S booki 
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" A Descnption of an Apparatus for eiraiaining the 
Principles of MechanicKs made for His Majesty 
Kin^ George the Third by Qeorm Adams, Mathe- 
matical Iiutrument Maker to His Majesty. In 
Fleet Street, London, 1762.” The second book 
is entitled : “A Description of the Pneumatic 
Apparatus made by George Adams in Fleet Street, 
In the case of the “ Mechanioks ” 


London, 1761.” In the 
the final sheets of drawings were 


1 course of jire- 



’• llnvsainds Ubir 


paration, the outlines having been drawn, but the 
shading is incomplete and reference figures have 
not been inserted. It was evidently intended that 
the sheets of drawings should be bound as a book 
to accompany the instructions, and probably that 
the latter should be bound also when the drawii^ 
were completed, but these were never finished. In 
the case of the “ Pneumatics ”, drawings on plates 
the same size as the manuscript (19 in. x 13 in.) were 
in course of preparation, and those that are finished 
are excellently drawn. In the case of both books it 
was no doubt intended to have the manuscripts 
bound — as they are now a series of loose leaves in 
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rough covers — ^but this was never done. The two 
books containing the comparatively rough drawings 
appear to have been the centre around whidi 
Adams built up the ei^rimental courses. In the 
case of the “ Mechanicks ” a little mathematical 
work is also included, although the course is essenti- 
ally experimental and based on Desagulier's trans- 
lation of the classical work of ’s Gravesande, the 
distinguished professor of mathematics at Leyden.* 
Adams apparently cut out 
many of the illustrations from 
Desamiliers’ book, and added 
pencil or ink modifications to 
guide the workman. Fig. 3 is an 
example of a modification of this 
kind. The apparatus is intended 
to demonstrate experiments on 
pendulums and the impact of 
bodies ; it is generally known 
as “ ’s Gravesande table ”. The 
central illustration in Plate 25 of 
Desaguliers’ book has been cut 
out and modified. The additions 
arc shown by the cross hatch- 
ing, but the parts removed have 
been carefulw cut away before 
mounting. The finished instru- 
ment can be seen at South 
Kensin^n, and companng the 
original design with that made 
by Adams, one has to admit that 
the latter is more graceful than 
the onginal. The workmanship 
of the whole of this piece of 
apparatus is ejcoellent. Adams 
evidently swsideTed the cost 
of maldag apparatus, because 
several modifications are intro- 
duced with the view of reducing 
labour. The drawing of a table 
is shortened in pencil, with the 
words “Too long” written 
against it, and there are small 
pencil sketches at the side show- 
ing alterations. A ring is made 
to take the place of a fairly 
elaborate handle, and a simple 
glass basin is used instead of a 
brass bowl. 

There can, I think, be little 
doubt that, judging from the large 
number of sketches that are 
dimensional, they must have formed the actual draw- 
ings from which the apparatus was built Not im- 
probably the workman had made some of the 
instruments previously for other customers, so 
that he did not require detailed drawings. The 
work of making the instruments may have spread 
over a few years. In the case of one of the pneu- 
matic instruments mention is made of apparatus 
previously supplied and now “ in one of the Cabinets 
of the Palace at Rich m ond”. 

All through both books references are made to 
variousscientific authors ; forexample, whendiacuss- 
ing the Archimedian screw five references are given. 
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One of the most interesting instruments shown 
in detail is the rotating speoulum suggested by 
ISearaon as an artidoial horizon Full details of 
the oonstruotion are given and a manuscript copy 
of Emmerson s paper in the Philnaophteai 1 ratu 
actuma vol 47 p 352 is inoludra with the 
manuscript papers of the collection Adams 
commences the description of the instrument with 
a short mtroduction 

I received this mvention from the late Sir 
Jacob Ackworth first Commissioner of his late 
Majesties Royal Navy soon after the mventor 
Mr Searson was unfortunate!) lost on board His 
Majesties Ship the Victory 

Adams s mechamcal ability shows itself in his 
instructions as to lubrication — It w nuessary 
to put a drop of sweet Oil into the concave Steel 
lished sfgment of a sphere fur if the speculum 
w hirh I w ithoiit Oil it does not spin miu h above 
ten or twehc minutes with Oil it will spm gener 
ally 36 minutes 

Only two of the illustrations are actually signed 
by Acutms although there is little doubt that the 
various notes are m his writing There is a short 
four page manuscript slipped into one of the books 
which IB a she ( t of instructions w ith regard to some 
details of an instrumtnt Adams nnsumably 
wrote his notes out m this manner and they were 
afterwards transcribed m the elaborate copy book 
writing of the instructions 
The fourth edition of the Micrugraphia Ulus 
trata is dated 1771 and Adams died in 1771 
Ho must have lived a full life as judging by the 
large number of msiruraents that may 1 m found 
bearing his name and by the Catalo^e of 
Mathematical Philosophical and Optical Instni 
ments publisheil m the end of the Micrographia 
niiistrata he must have had a large and ilounshmg 
business Adams left it to a son— George (bom 
m 1760) — who added greatly to thi prestige of the 
firm He was a cultured man and a ^voante 
at f ourt He wrote a large number of books the 
majonty of which passed through more than one 
edition The most famous of his books was bis 
Essays on the Microscope published m 1787 
In the preface be states mnkly that he bad m 
tended to confine himself to a republication of 
his father s work the Micro^phia Illustrata 
but that knowledge of the subject had mcreosed 
so much smee his father wrote that he felt the 
book had to be rewntten Discussing the natural 
history side of the subject he states that he has 
endeavoured to correct some of the faults m 
arrangement etc by arranging the subjects 
m syi^matio order and by mtr^uomg the micro 
scopic reader to the system of Lmneeus as far as 
it relates to insects Chapter i is an exfaemely 
interesting history of the microscope as observed 
by one who livi^ close to many of the mven 
turns In it he mentions that he mvented an 
improved form of the luoemal microscope in 1774 
In Chapter in he mentions that this microscope 
was onmnally thought of and m fact executed by 
my fat^r I have however so improved and 
altered it both m construction and form «8 to 
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render it altogether a difitrent instrument He 
also mentions that the mat demand I have had 
for them has fully repaid my pains and cxpences 
[«c] m bringing it to its present state of perfection 
The lucern^ was a simple compact form of pro 
jection microscope which met w ith general approval 
as an instrument which could be conveniently 
demonstrated to a number of people at the same 
time 

A second and inlarged edition if the Micro 
graphia Illustrata appeared in 1798 edited with 
great care by F Kanmachcr This editor in a foot 
note dwells on the fact that Adams had not givi n 
full credit to Benjamin Martm for what ht had 
doiu, to develop the microscope Adams s Geo 
metneal and Graphical Fssays first published 
in 1700 was an extremely useful text book for 
surveyors civilian ind milita^ The lectures 
on Natural & Experimental Fhiksophv first 
published m 1794 m fave volumes very niarh 
coier the range of physics as then uncUrstoud — 
or m the words of the sub title dcsoribmg m a 
familiar and easy manner the pnnciml phenomina 
of nature and shewing that they all co operate in 
displaying the goodness wisdom and power of 
God One is much impressed with the immense 
amount of work involved in the preparation <f 
these books for they are all full of individuabty 
The lectures were evidently written under difli 
cultus In the pnface the author mentions 

Durmg the commsition of these Lectures I have 
had to attenil to the grateful calls of daily business 
and have struggled with much weakness and 
langour He passed away on August 14 1’'95 
We learn from an editorial note to the second 
edition of the hssays on the Microscojic that 
Adams at the tune of his death was preparing a 
new edition and that he had other books in view 
After bis death his books and instruments were 
sold by auction and the stock and copyright of 
hiB books were purchased by tht brothers W and S 
Jones William Jones was responsible for the 
editorial work and the republishing of several 
editions of Adams s books Ihe firm also continued 
to make instruments to the Adams s design for 
many years 

The manuscripts an I j lates of Adams the elder 
were inherited by his widow who gave them to 
her younger son Duiilev He edited a thirtieth 
edition of the treatise on the globes published lu 
1810 It IS said that he had mtended to publish 
another edition of the Micrographia IHustrata 
but it IS not improbable that the revised edition 
(1798) of his brotW s Essays on the Microscope 
rendered this unnecessary Dudley Adams appears 
to have oontmued m the instrument business as 
Mr Court possesses a statement wntten on the 
back of a shop print about 1800 of the wholesale 
trade terms for telescopes These were evidentlv 
of the short brass draw tube type which Dudley 
Adams had developed The note attached to the 
price list states that the object glasses not being 
single but achiomatio shows that non achromatic 
glasses wen sometimes sold 

Tune has only allowed me to dwell m detail on 
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four irntrument makers m this century so full of 
sowntifio development Their names are not so 
well known to the general pubbo as those of 
Dolland, Hersohel and Bamsden Nevirtheless, 
the men whose work I have bneflv described did 
an immense amount to popularise science, and to 
raise the standard of scientific instniment crafts 
manship How world ivide this reputation for 
good work became is best seen by the number of 


instruments of Engbsh ei^teenth century work- 
manship treasured in the Oontinental n 


» 8 -waj*- w. ^ 

Written In UUn by tbr late « Jama ■ anvenuide, U. D . IVpiMeor 
of Hathematlekf at Leyden and I R S Tianilated into taMtb by 
the late J T DaasnUen LL D F R 8 and PubUihed by Tito ton 
’ ” " Itoit Steth iMUtion 1747 


Obituary 


Mb A E Sraton 


occurred at Hemel Hempbtead on Aug 8 robs 
British shipbuilding and marine engineering circlos 
of one of its oldest and beet known representatives 
For nearly half a century Seaton’s Manual of 
Marine Engmeenng — now in its twentieth edition 
— has been famihar to manne engmeers, while his 
Pocket Book compiled m cidlaboration with 
Mr H M Bounthwaite, is to be found in every 
drawmg ofiice His ‘Manual ” would alone cause 
his name to be remembered, but he had an almost 
lifelong association aith the Institution of Naval 
Architects and during the course of his long career 
enjoyed the friendship of many of the most dis 
tinmished members of his profession 

Bom at Padstow, Cornwall, in 1848, Seaton 
entered Devonport Dock 3 fard in 1864 as an en 
ginccr student with the object of following a naval 
career, and four years later, as a result of his success 
in a severe competitive examination, he gained a 
scholarship to the once uell known Royal i^hool of 
Naval Arohitcoture and Manne Engmeenng at 
South Kensington which had been established by 
the Admiralty in 1864 Dunng its existence of 
nine years, the School occupied a unique position in 
Great Bntain, and from it came not only future chief 
constructors and engmeers in chit f of the Navy but 
also men who rose to important positions m pn 
vate firms In Seaton s time, Woolley, Memfield, 
Cottenll, and Unwin were members of the staff 
the occasional lecturers included Airy, Froude, 
Rankine, and Scott Russell while among the 
students were Elgar White, Watts, Biles Sennett, 
Durston, Pratten, Comer, and others, whose im 
portant work dunng the last decades of the mne 
teenth century and the first of this centuiy were of 
the greatest value to the country in building up our 
great naval and mercantile fleets 
Passing out m 1872, Seaton immediately left the 
public service and b^me technical secretary to 
Seed (js^terwards Sir Edward Reed), who in 1870 
at the age of forty had reeimed his position as 
Chief Constructor at the Admiralty Through 
Reed, Seaton became associated with Earle’s Ship 
building and Engmeenng Co , Hull, and dunng the 
next twenty lune years was responsible for the 
design and construction of not only the machinery 
of many vessels but also of the ships themselves 
Leaving Hull m 1601 Seaton set up m West- 
minster as a consulting engineer, and in 1909 suc- 
ceeded his former fellow student and lifelong fnend, 
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Alfreil Morcom, as chairman of the well known Bir- 
mingham engineering firm, Messrs Beiliss and 
Morcom But much of S^ton’s best work was 
done in connexion with the Institution of Naval 
Architects and other societies. He was elected a 
member of Council of the lortitution m 1888, a 
vice president in 1919, and represented it on various 
important committees His knowledge of the pro 
gr^ of marine engmeenng design was probably 
unique, and for some years he was chairman of the 
Bntish Manne Ei^neering Design and Construc- 
tion Committee He also took part in pubho life, 
served as a County Councillor for Hertfordshire, 
and was made a Justice of the Peace His funeral 
took place on Aug 12, at St Marylebone Cemetery, 
East Fmchley 

Thb issue of the Phystlndtache Zeitwhnp for 
Juno 1 contams a short account by Prof F A 
Schulze of the work of Prof Wilhelm Feussner who 
died in 1028 at the advanced age of eighty five 
years He was bom m Hanau in 1843, and studied 
at Heidelberg under Kirchhoff and at Marburg 
under Qorhng He took his doctors degree in 
1867 and became lecturer, m 1880 additional pro 
lessor, and in 1908 honorary professor of theoretical 
physios at Marburg He retired m 1918, but still 
kept in touch with modem research, and contnbuted 
to the section on mterference in the new Handbuch 
der physikaluchcn Optik ” 

Wb regret to announce the followmg deaths 

Prof A R Crook for many years chief of the 
Fllinois btate Museum at Springfield lUmois, known 
for hiB work on Cretaceous fossil fishes and geology 
generally, on May 30 aged sixty five years 

Dr J Walter Fewkes, fellow of the U b National 
Aoadnny of Sciences who was chief of the Bureau of 
American Ethnology from 1918 untd his retironent 
m 1928, on May 31 aged seventy mne years 

Dr W 8 Franklin, who retirra lost year from the 
professorship of physics and electnoal engmeenng at 
the Massachusetts Institute of Technology, vice- 
president (Section B) of the Amenoan Association for 
the Advancement of hcience m 1902, on June 6, aged 
sixty BIX years 

Capt J T Auislie Walker, widely known by his 
work on diamfeotants, who was associated with the 
late Dr Samuel Bidecd m perfecting the Bideal-Wolker 
test for potency, on July 27 

Sir William Walker. C B E , late Director of Healfh 
and Safety m Mmes Department, Board of Trade, and 
formerly Chief Inspector of Hinee at Home Office, on 
Aug 17, aged sixty six yem 
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News and Views. 


Thb voyage of the RlOO horn Canlington to 
Montreal and back >a a defuute popular success On 
the technical side, a large amount of invaluable 
infotmation roust have been obtained from both 
design and operational points of view The efficacy 
of the mooring mast m particular la the satisfao 
tory reward of original ideas well worked out The 
previous failure of the tail feunng, the stripping of 
fabric, and the dislodgment of a fuel tank seem trivial 
in themselves , only those in possoeeion of all the 
facts can judge whether they are mmor mishaps with 
no serious implication or symptoms of a graver 
nature The framework has resisted considerable 
buffeting, and here again, information should be 
yielded as to whether the structure has an oftoctivc 
largin of safety or has been stressed to a 
degree It is clear that the best meteorological 
service cannot enable an aiiship to avoid all stress 
of weather during the speediest passage atross the 
Atluitic 

On the more general question of a legular airship 
service it can scarcely be held by the most optimistic 
that much haa been added to the stock of knowledge 
by the recent voyage of JtlOO Referring to the 
analysis of Zeppelm figures given inNATViu of Oct 11, 
1024, p 649, it 18 seen that their expectation of life 
falls far short of eighteen voyages in eighteen months 
It H by no metms cleai that the great increase in site 
of SJOO anil RlOl, and the further increase now 
pioposed, will dimimsh these iisks and a cautious 
experimental programme seems a more reasonable 
policy than any hasty endeavour to make good the 
claims of the airships partisans The projected 
flight of the EJOJ to India will bring fuither know 
ledge, and those who are moat ciitical will join in 
congratulating the couiagcous exponents of airship 
construction on their great technical efforts to ovci 
come the inherent defects of size and fragility 

iHX Anglican bidiops, recently assembled at Lam 
beth, have embodied the results of their dehberattons 
in an Kncyclical Letter, and m a number of Resolu 
tions These appear to be uispired predommantly 
by a rational and enlightened spirit, and students of 
science will read large portions of them with mterest 
and sympathy Very noteworthy are the sections 
which deal with the relations of Chrutian dootrme with 
modem scimtifio and pbilosophio theories, which are 
said to provide ‘ a obmate more favourable to faith 
m God than has existed for generations ’ New m 
terpretations of the oosmio process are before us which 
are congruous with Christian Theism The great 
movement of the nmeteenth oentuiy had 
the appearance, at least, of hostility to rehgion But 
now, from withm that movement and under its im 
pulse, views of the umversal process are being formed 
which pomt to a spuntual mterpretation We are now 
able, by the help of the various departmental sciences, 
to trace m outline a oontmuous process of oreative 
development m which at every stage we can find the 
Divine presenoe and power Thus scientiflo thinking 


and discovery seem to be givmg us back the sense of 
reverence and awe betore the sublimity of a Creator 
Who 18 , not only the cause and ground of the universe, 
but always and everywhere active within it The 
Enoyohoal goes on to declare that we must school 
ourselves to mclude m our habits of thought about 
the Creator Cod as much as we can of the beauty and 
order of the world, and of everything m life tliat evokes 
the awe, the loyalty, and the self ■incnfice of men and 
women at their best ’ 

It 18 all to the good that the bishops should express 
themselves m this way, but, as everyone knows, it is 
the rank and file of the clergy whoso con\ ersion to a 
more modem outlook must be achieved if the ideals 
of the Enoyolual are to be fulfilled The ordmary 
Christian teacher, who exjxiunds his message Simday 
by btmday from the pulpit, must be encouraged to 
think out his position afresh, and to imjiait to others 
ivictions to which his studies ami icfloctions 
have led him When we remember tha iverage 
of the Anglican clergy has been authoritatively 
stated to be fifty five years, we shall realise the chfli 
culty of the situation Die hope would appear to he 
with the younger clergy We esjiec tally desire to 
impress upon the younger clergy tliat the Church 
requires the service of men who will devote themselves 
to the study of theology ui all its branches The 
Church needs learning, as well as spiritual jiower and 
practical ability m its dergy But it should bo 
remembered that men will not think well unless they 
aro allowed to thuik with freedom ^\ ill the yf^ung 
theological student enjoy the same latitude as the 
young BOientifio student T Do the bishops leally mean 
busmess t In view of the importance of giving on 
adeejuate education to ouididatee for ordination, it is 
encouraging to note that the bishops express a strong 
preferaioe for university training us agauwt that given 
m the seclusion of a seminary It is eseeutial that 
Christian theology should be studied an I taught m 
umversities m contact with philosophy, science, and 
ontioism" If the gaii should widen between the 
Church and those standards of mtellectual integrity 
recognised in umversities, it would soon cease to play 
any effeotivo part in Dnghsh life 

iHK opportumty of the meeting at Cambiidge of 
the fifth International Botanical Congiess was 
utihsed foi the imveihng of a tablet to the Hookeis 
in the church at Ualosworth Suffolk on Sunday, 
Aug 17, to which reference was made last week 
(p 249) The inscription explains the circumstances 
It was desired to recoid , it is as follows This 
Tablet records the coimection with Halosworth of the 
botanists. Sir William and bir Joseph Hooker, father 
and son, who became in succession diiectors of the 
Royal Botanic Gardens, Kew Sir William lived 
here 1809-1820, and here Sir Joseph was bom 1817 
Erected 1030 ’ The tablet (of stone) is the work of 
the sculptor, Mr A H Gerrard, of the Slade School, 
and IS beautifully executed The dedication servioe, 
arranged by the Bishop of St Edmundsbuiy and 


No 3173, VoL 126] 



NATURE 


[August 23, 1930 


Ipawioh, and by the Rev H C Newbery, reotor of 
Haleeworth, wm fully ohoial The eotual unveiling 
was performed by Sir David Pram a siicceasor to the 
Hooketa at Kiw, and the biehop delivered an addreea 
A iiABc E party came over fiom ( ambiidge, and 
together with other botanista and naturahats from 
Daat Anglia, about a hundred viaitora were enter 
tamed to tea after the oeiemony at Haleaworth Chinch 
Two membeis of the Hooker famdy were present, 
Mr Reginald Hooker and Mr Rirhard Hooktr , the 
old home of the Hooketa (the Brewery Houae) was 
ahown b\ the comteay of Miaa Pany, tht present 
owner The viaitoia, who came from many cnuntiiea, 
were delighted with the charm of Haleaworth and its 
welcome, and with the beauty and admiiable lender 
ing of a well designed service It was g< neially felt 
that the tribute paid to these former iitiscns of Hales 
worth in which so many iiaiticipated was entirely 
fitting rhe arrangements foi the execution and 
election of the tablet a eie made by a small committee 
iindei the chairmanship of Viscount UlUwatei, whilst 
the fimds required woie contiibuted jiartly by null 
vidual botanists and otheia contemporaiy with bir 
Joseph Hookei, and by lepiesentativc institutions, 
including the Royal Society, the Linnean bouety, 
the Norfolk and Norwich Naturalists’ Society, the 
Royal Hoiticultuial Society the Court of the Um 
vemity of (daagow, the Annah of Botany, the staff 
of the Royal Botanic Ganlens, Kow, and of the 
Depaitment of Botany British Museum, and the 
IlMwich Naturalists Field Club 

Am>bi(.a dalbes with the thought of its own 
antiquity Wliile the Boaton Society of Natural 
History has celebrated its centenary by the pub 
lication of impressive Milestones , reviewed by 
Prof 'itonloy (rardmei in our ihsuo of Aug 9 p 
191 the Philosophical bociety of Washington com 
memorated more modestly its thousandth meeting 
on Jan 18 last The foundation of the Society was 
due 111 some measure to the Civil War, for it was 
the rwurreiice of noimal times, after a distuibance 
which had disoiganised the meetings of scientific men 
m the capital that led to the setting up of a formal 
organisation at the regular meetmgs of winch all the 
sciences save those of speculative thought, might 
play a part Previous to the foundation of the 
Philosophical Society on Mar 13, 1871, the capital 
liad been served from 1810 onwards by a senes of 
agncultural, medical, and botanical societies, and 
finally by the National Institute, which wss dn 
banded neai the beginning of the Civil War Ihe 
PhiloHophical bociety has seen many changee, from 
the tune in 1 874 when it was minuted that its members 
should appeal m the records under no title other 
than plain Mr , and when formality of debate, 
associated with full evening drees, was the rule, but 
It has throughout been supported by a noble bond of 
* mtellectual giants and has mode many contnbu 
tions to the progress of science, leaolung far beyond 
the confines of its meeting room Sinoe 1911 its 
BuUetm has eeaeed publication, and it has supported 
and published m the Journal of the Waehtngton 
Academy of Seteneee 
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Ik the Italian National Park of Oran Famdiso 
the numbers of wild goats and of chamois have m- 
oreased beyond reasonable limit, the former bemg 
reckoned to number 2800 2900, the latter 1600 1800 
Aooordmgly the Royal Commiseion which controls the 
Park hss decided that durmg the oommg autumn 
permitM will bo granted to hunters, for a consideration, 
to shoot these anunals The licence is stated by the 
Italian sportmg journal, Tm Caccta e la Peaca of June 
lA, to cost 10,000 hie for each goat the sportsman 
desires to shoot, and 600 lire for each cliamois, and 
accredited hunters will be accompanied by a warden 
In order to ensure the contmuonce of healthy stock 
upon tlie mountains, u breeding eiioloeure for goats 
IS to be constructed m the Valsavaranohe, whence 
yoimg goats will be distributed, and Bardonecchia 
deer and mouflon from banlmia are to be transported 
to suitable locahties so that, so far as possible, the 
tyincal fauna of the Park may be leetored 
That considerable progress lias been made at the 
Rubber Research Institute of Malaya is evident from 
the annual rejiort for 1929 increased cooperation 
between the Institute and other cognate institutions 
in Malaya (>reat Bntain, and elsewhere being worthy 
of special mention Advisory work on behalf of the 
estatM oontinuBH to mcreasot in oonaequenoe 
the research progiammes have of necessity been 
curtailed It is anticipated, however, that much 
valuable information will accrue from such work, 
much of which may bo regarded as applieil research 
With regard to soil mvestigations, special attention 
IS being paid to the development of more rapid 
methods of analysis, and the value of bunding’ 
in the conservation of sod moisture is becoming 
more generally recognised On the botanical side, 
numerous problems are ansing as to the most oco 
nomical method of tapjnng the question of the 
optunura length of the rest period and the possibility 
of stimulatmg the yield over a short period, m con 
noxion wnth old trees pnor to their remuv^, bemg 
among the jiomts upon which information is bemg 
collected Increasoil yields have already been ob 
tamed by the practice of completing the tapping 
earher in the clay In addition, fundamental re 
search is in progress on the chemical and bacteno 
logical aspecto of latex and rubber It has been 
shown that the presence of yellow jiigment m latex 
does not affect the quality of sole crepe although 
owuig to the demands of fashion it lowers the market 
value Unfortunately, fractional coagulation, which 
adds considerably to the cost of preparation, is 
necessary for the production of the white form of 
crepe The possibility of produomg air dried sheet 
as a subetitute for smoked sheet and the queeUons 
of temperature and ventilation etc of the drymg 
sheds are also under mvestigation Extensions m 
the field work have been made, and several leoturee 
and conferences held with enoouraging results 
The second Intomational Congrees of Soil Science 
was held m Russia on July 20-31, the fust week at 
Lenmgrad and the second at Moscow The countries 
from which mraabers came included Chile, Cceoho- 
Slovakia, Denmark, France, Germany, Great Britain, 
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HoIUumI, India, Japan, Malaya, Palestine, Rumania, 
Spain, Sudan, Sweden, Switzerland, and the United 
States The Congress was entertained at receptions 
uid banquets by the provmcial administration m 
Leningrad and by the oentral government m Moscow, 
and the hospitahty shown left no doubt as to the desire 
of the authorities to make the visit as pleasant as 
possible Three eoncerts and a cinema performance 
were specially arreuiged for the delegates, and a day m 
each city was set aside for sight seeing At the open 
mg meeting m Leningrad, it was announced that Prof 
K K Qedroiz, president of the Congress wasjirevented 
by ill health from attendmg, and it fell to Dr D J 
Hissmk, of Cironmgen, to act os president throughout 
the meetmgs Apart from a few addresses of a more 
general nature, the work of the Congress was done by 
the SIX commissions mto which it is divided, for soil 
mechanics and physics, chemistiy, biology and bio 
chemistry, fertility, clasaihcation and mappmg, and 
apphcations to cultivation Abstracts of the pafiers 
were distributed at the beginning of the Congress and 
the full text will be ]>nnted m the Frocetdtnga of the 
f ongress which are to bo published by the Russian 
organising committee 

A SPECIAI feature of the Congiess was the number 
of joint meetings of commissions on such nubjects as 
physical properties, reaction organic matter, soil 
utilisation, and alkali The international soil map of 
the world has made considerable progress since the 
Congress of 1927, and further steps were taken for the 
mapping of the Mediterranean region, Afiica, and 
South America Visits were paid to a number of 
institutions m or near Leningrad and Moscow, and the 
foreign delegates were impressed by the energy with 
which these are bemg developed and by the generous 
fmanoiol provision for their equipment and support 
Of special interest was the Dokuchoev Institute for 
soil science, oontauung a collection of hundreds of 
monoliths representative of the sod types of Euiopean 
and AsiaUc Russia At the conclusion of the Congress 
on July 31, many of the delegates left for a three weeks' 
tour arraof^ to cover the most important soil rones 
of European Russia It was decided to hold the next 
Congress m 1935 m England, and Bir John Russell 
was elected president Amongst other new officers 
Prof Robinson, of Bangor, sucoeeds Prof Novak, of 
Bnm as president of the commission for sod meohanics 
and physios, mid Dr Joseph, of the Imperial Bureau 
of Sod Soience, succeeds Prof Marbut of Washington, 
as preeulent of the commission for sod classification, 
mapping, and morphology 

Thu British Non Ferrous Metals Research Assooia 
tion has secured a leasehold factory property m 
London, where it is proposed to centralise its offices 
and provide aooommodation for a laboratory mid 
ivorkshops for its research and technical development 
departments A speeiol appeal for increased annual 
Support and contributions to a headquarters’ fund 
has recently been launohed The Association, founded 
ten years ago, has made steady progress under the 
direction of Dr R S Hutton, and now oames out 
work for all sections of the non ferrous metals mdustry 
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on a scale of expenditure of £20,000 £21 000 per 
annum It already has to its credit the disr o\ ery of 
new engmeeimg materials and of methods of mcreasing 
efficiency of production wluch should commend it to 
the metal and engiiieeiing tiades Dr D H Ingall 
has just been appointed assistant director and research 
manager of the Association, as from Januarv next 
Dr Ingall is well known for his metallurgical research 
mid admmistrative woik and as first prmciiial of the 
(onstantme Technical College, Middlesbrough has 
been largely resjxmHible for its equipment and 
organisation Dr O I Huds in will continue us 
senior ractalliiigist of the Assoi lation Mr G L 
Bmlcy of the Metallurgy Section Research Depart 
ment, Woolwich has boon appointed, fioni bept 1, 
as development othoei to hll the jiofeition recently 
vacated by Mi S J Nightmgale, who rchigned to 
take up a post in industry 

SiNCK Dr John Hopkinson first suggested novel 
methods of chargmg for the electric light in his 
presidential address to the Junior Institution of 
Engineeis in 1892 many such systems haco been 
adopted in piactice In the journal for July issued 
by the A P (« Electiicto of Victoria Stiect London, 
a description is given of a two part taiifl piojiay 
ment meter which automatically recoids the con 
sumer s payments mul his consumption of electricity 
This typo of meter rtxeives the two payments of the 
consumer, namely, his fixed monthly or quaiterly 
payment and his jiayments foi the eiicigy taken 
The latter charge is rated very low so that once the 
fixed charge is jiaid the consumer finds that he can 
use his lightmg or heating apphmices most extra 
vagantly at small cost The objections urged 
against a one part tariff is that the takings of the 
company in the summei time do not cover the 
running costs and that the consumers fmd that 
their wmter bills me very high From the supplier a 
pomt of view this system is very attractive as he 
receives an appreciable revenue in the sununer and 
the consumer finds that the wmter bills aro no longer 
too heavy If the company ever desires to alter 
the price the motor cmi be easily adapted by simply 
changing the gear wheels The only objection 
urged against this two tariff method of charging is 
that it tends to make the consumer oxtiavagmit m 
his use of light 

The chapter on the number of electnoal accidents 
which hove occurred during 1 929 which Hi given in the 
chief inspector s report (Cmd 3633, London H M 
Statiimery Office 2a M) is instructive Comjjared 
with the period 1910 14, there is no doubt that m- 
stallations have been mode veiy much safei and that 
devices that in ceitain ciroumstancea can become 
dangerous are seldom uscxl We agree with Mr Scott 
Ram, the senior electnial inspector of factories that 
this IS largely due to the making and enforemg of stnn 
gent regulations mid also to the moreased insiiection by 
quahfled officials Although the use of eleotnoity 
last yem was four times as great as its average aimiud 
use during the period 1910-14, the niunber of 
accidenta dimmished The maximum number of 
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reoonled acoidentB during a year waa 612 in 191S 
Unfortunately, howevw, the number of fatal aoot 
denta from shook or bums with low voltages seems 
to be inoreasmg The number of accidents with 
pressures not greater than 260 volts last year hi^pais 
to be the same with both direct and altematmg 
current, but the latter are much more dangerous to 
life , whilst 21 of the a o acoidmta were fatal, none 
of the d c accidents were fatal As the standard 
system of electric supply is now a c , it will be seen 
how important it is that the regulations be enforced 
and the inspectorate strengthened Several extra 
ordmary accidents due to recklessness or absent 
mmdednesa are given, but m several oases employees 
have taken totally unwarranted risks in order that the 
supply to a few consumers may not be out oil for a 
brief period In some oases they may possibly have 
done this with the oonmvance of their superiors It 
has to be remembered that dangerous shocks occur 
with low pressures when the body makes contact with 
conductors of opposite polarity or more often with 
a live conductor and a good earth such aa a water 
or gas pipe, the water m a bath or a damp wall or 
floor 

Tu) Safety m Mines Re«>earoh Board has just 
issued Its eighth Annual Report, for the year 1029 
Apart from the suggestion that this report should 
have been published at an earlier date, it may be 
looked upon as a satisfactory statement of a year a 
work As usual, the bulk of the work is ehi^ical 
and microecopic , there is no doubt that a thorough 
knowledge of the constitution of coal may lead to 
important results in the futuie, though its direct 
effect upon the prevention of accidents m mmes may 
bo but small It is, however highly satisfactory to 
see that the Board has at long last come to the 
conclusion that a number of the problems conoemmg 
safety m mines are not chemical but mochanicsd, 
and that it has accordingly appomted a highly 
qiudified mining engmoer to commonce the mvestigs 
turn of such problems The reeearches upon wire 
ropes that have been earned on under Prof Dixon 
are another step in the nght direction The value 
of free mtemstional communication and oollabora 
tion m these matters is shown by the fact that the 
work at Sheffield, where they had the advantage of 
the presence for a considerable period of one of the 
workers of the United States Bureau of Mmes has 
resulted m a very satisfactory new apparatus, a 
modifli ation of a well known American apparatus 
which IS likely to prove very useful m rescue work 
It 18 satisfnctoiy to see that such mtemstional oo 
operation has been extended to France, arfd, although 
It does not appear m the present report, it is well 
known that similar arrangements are being oon 
eluded with Belgium It need scarcely be said that 
most of the matters referred to m this report have 
been dealt with at length m the Safety m Mmes 
Beaeuvh Board Papers, issued during recent years 
Aocobpimo to a report m the DaUy Tdegraph of 
Aug 12, Mr Lansbury has announced the appomt 
ment of a Committee representmg the Board of 
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Education and the Ofiloe of Works to consider the 
question of the establishment of an open air folk 
museum m London The sum of £60,000 is promised 
towards the cost of the scheme The terras of the 
report, while making no defimte statement, suggest 
that the land m Regent s Park now held by the Royal 
Botamc Society imder a lease which terminates m April 
1032, but then to be added to the Park and, as on 
nounoed m the House of Commons, thrown open to the 
public, may be available for the purpose This land 
was one of two alternatives suggested by the Royal 
Commission on our National Museums m its report 
Its smtability m situation and ohaiaoter has berni 
strongly urged by the Committee appomted by the 
Royal Anthropological Institute with the object of 
securing the establishment of such a museum for 
England It would appear that the proposal to be 
considered is on the lines suggested m the article on 
this question which appeared m the issue of Natubx 
of Aug 24, 1020, p 280, and will follow the plan 
of the Continent^ folk museums m which exhibits 
oie housed m peasmite dwellmgs typical of various 
ponods re erected in the museum grounds for that 
purpose 

In Great Britain it is difficult and rastlv to ob 
tain for use before such bodies as field clubs and 
schools good educational films of Nature subjeofa In 
Califorma the State considers it to be good props 
ganda for fish and game conservation to issue free 
of charge, to responsible organisations withm its 
territory, films depiotmg the natural history of the 
State The reels are 1000 feet long, and illustrate 
great variety of fish, bird, and mammal life m its 
natural haunts, as well as oommeroial fisheries, 
trout oultural opeorations, and other human aspects 
Not only does the Division of Fish and Game lend 
the films, but it is prepared also to supply lectures 
desonbmg the pictuiee, many of which are deeigned 
for school use A list of these motion picture films 
appears in Cal^vmta Fuih and Game for April, 
pp 162>166 It IS full of mteresting items and makes 
us wish that for our own information we could have 
the privilege of seeing many of them Would that 
we could imagme the Ministry of Agnoulture and 
Fishenee or any other British Government Depart 
ment developing educational activities on Imes so 
inteiestmg and effective 

Trx Ministry of Agriculture and Fishenes has 
taken advanta^ of the recent meeting of the Inter 
national Poultry Congress in London to recast the 
form of its agricultural pubhoations The majority 
of theee will now appear aa BvUetma, pnnted m good 
type and bound m attractive stiff paper covers with 
the titles overprmted in contrastmg colours Most 
of the volumes will be illustrated We have received 
half a dozen of the BuUetitu, which appropriately 
deal with various aspects of poultry keeping, from 
general pnnoiplee of poultry feeding to special 
instructions for the rearing of buds for the table or 
for egg produotion, and for the treatment of the most 
common diseases In iqipearanoe and m the quantity 
and quahty of theu matter, theee publioationa are a 
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vwt unprovement on the ewlier pontphleta of the 
Hmutry, and the pnoea, which vary from ed to 1# 6d , 
are very moderate Smoe it u impoasiblo oven for 
the mtereeted person to keep in touch with all the 
BvUttma as they appear, we suggest that a useful 
addition would be a list of the titles of such as nave 
been published, prmted on one of the cover blanks 

Wk have received from Mr W J Lewis Abbott a 
fnendlv onticism of the paragraph m our issue of 
July 19 rdeiTing to Tertiary man m East Anglia In 
pomting out the occurrence of a redundant ‘ s * m 
* hthoclasiology ’, he deplores our implied onticism of 
the term , but at the same tune imputes to us a failure 
to appreciate the importance of the study which it 
designatee that is far from the fart He goes on to 
pomt out that all the examples of early man s handi 
work to which he referred m his previous communi 
cation were his own discoveries The flmts found and 
accepted by Mr H B Woodward at Thorpe, Norwich, 
were subsequent to Mr Abbott s flnds, as were Mr 
Savm’s disoovenes in the Cromer Forest Bed, begun, 
not ranewed, in 1805, and it was Mr Abbott s collec 
tion and not that of Mr Savm that waa exhibited at 
Burlington House We regret that the facts were not 
clearly stated but for this, we fear, Mr Abbott s 
charactenstically modest phrasing of hu 
tion must be held responsible 

In the J<yumal of the Nattotud InaiUute of InduHned 
Psychology for July, Dr A Maorae dux 
the problems mvolved in the aeleotion of a career 
He says that it is frequently assumed, if a child shows 
a defimte vocational mterest, he will neoessanly have 
a real aptitwle Actually the facts are that while 
many people have been successful by following their 
molinations, many others have failed Fractioally 
every occupation makes many varying demands on 
the worker at it, and it is impossible for a eluld to feel 
drawn to some aspect of a particular kmd of work 
which may, or may not, be the most important To 
select, for example, the occupation of oommeroial 
traveller because one likes seemg new plooes is not of 
necessity to guarantee success, nor is a fondness for 
argumg a criterion of legal proflciency In a study 
of a hundred boys leaving a eeoondaiy school, it was 
found that t«i had no vocational molination, forty six 
seemed reasonably fitted for the work they had 
selected, and the others seemed definitely unfitted on 
the grounds of temperament, general intelligence, 
special mental capacities, health, and physique 

Tms one hundred and eleventh annual meeting of 
the Swiss Society of National Sciences will be held 
at St Qallen on Sept 11-14, under the prendenoy 
of Dr H Behstemer The worts of the meeting will 
be distributed over sixteen sections covering pure 
and applied science and medicine The general 
programme includes addresses by Prof Emil Abder 
haldai, of Halle a S , on the sigmfioanoe and mechan 
ism of ferments m Nature, Prof P Niggh, of Zuneb, 
on ten years’ worts of a mmeralogi^ and petro 
gn^htc institute, Prof R Cbodat, of Geneva, on the 
symbiosis of lichens and the problem of specificity. 
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and Prof C Wcgclin, ot Berne, on endemic cretinism 
Correspandence respecting the meeting should be 
addressed Jahrosvorstand der bchweisensohen 
Natiirforschenden Ueeellachaft m St Qallen, Postfaoh 
St Fiden No 17 ’ 

Thi' centenary of the opening of the Liverpool and 
Manchester Railway will be celebrated at Liverpool 
during the week Sept 13-20 The celebrations have 
been arranged on a scale appropriate to the occasion 
by a committee under the joint presidenoy of the 
Lord Mayors of Liverpool and Manchester and Sir 
Jceiah Stamp, the chairman of the London, Midland 
and Scottish Railway Included m the programme 
is a great pageant of transport referred to as prob 
ably the most ambitious pageant ever attempted m 
Great Bntam Some 3600 performers will take 
part m the pageant, the aun of which is to illustrate 
the progress of transport from the earliest tunes A 
tram of 1830 will convey visitors around a circular 
track specially laid down, and thenre will be an ex 
hibition of models Mid histoncal material m bt 
George s Hall 1 he Libranee and Museum Committee 
of Liverpool has also arranged lectures foi both adults 
and children Mr C J Allen wall lec tureen a century 
of railway travel , Mr Dendy Marshall on the Rainhill 
locomotive trials of 1820, while Engr Capt E C 
Smith wall lettuce on two hundred years of steam 
, . n land and sea 

Tux eighteenth annual meeting of the Indian 
Science Congress will be held m Nagpur on Jan 2 8, 
1931 His Excellency bir Montagu Sheranl Dawes 
Butler, Governor of the Central Provinces, has 
consented to be patron of tlie meeting, and Lieut Col 
R B Seymour Sewell, director of the Zoological 
Survey of India, will be president Copies of papers 
to be offered to the Congress must reach the president 
of the section concerned not later than Oct 16 next 
The sectional presidenta are as follows Sir T Vija 
yaraghavacharya, vice chairman, Imperial Council 
of Agricultural Research, Simla (Agriculture) , Dr C 
W B Normand, Director General of Observatories, 
Poona (Mathematics and Physics) , Prof K G Naik 
professor of chemistry, Baroda College, Boroda 
(Chemistry) , Prmoipal B L Bhatia, Government 
Intermediate College, Hoshiorpur, Punjab (Zoology) , 
Prof T Ekambaram, profiswor of botany. Teachers 
Trauung College, Saidapet, Matlras (Botany) Dr G 
de P Cotter, supermtendent of the Geological Survey 
of India, Indian Museum, Calcutta (Geology) , Rai 
Upendra Nath Brahmaohan Bahadur 82/3, Com 
wallis Street, Calcutta (Medical and Vetennary 
Research) , Mr K P Chattopadhysy, Education 
Officer, Calcutta Corporation, Calcutta (Antbro 
pology). Prof G C Chatterji, professor of psycho 
logy, Government College, Lahore (Psychology) The 
General Secretanes of the Congress are Prof b P 
Aghorkar, 36, Ballygunge Circular Road, Calcutta, 
and Dr H B Dunnichfl, Govemment College, 
Lahore The Local Secretanes are Prmoipal M 
Owen, Victoria College of Science, Nagpur, and Rao 
Soheb SN Godbole, Victoria College of Samoe. 
Nagpur 



NATURE 


[August 23 , 1930 


Thk eighth International CongreM of the Hiatory 
of Medicine will be held in Rome on Sept 22-27, with 
Hw Excellency Benito Muasolini aa prendont of 
honour, Prof ^etro Caparom as president, and Profs 
Kilancioiu and Caetigliom as vice presidents The 
princijial subjects for discussion will be (1) How 
Europe protected herself against leprosy in the 
Middle Ages, introduced by Prof Teanselme of Pans , 
(2) the medical and scientiTio relations between Italy 
and other European countnes during the scientific re 
naissance m the sixteenth and soienteoiith oentiuies, 
introduced by Prof Karl budhoif of I^ipzig and Prof 
Arturo Castiglioni of Padua (3) the necessity of 
making the study of the history of medicine a com 
piilsoiy subject in all universities mtroiluced by 
Prof Ladislaw bzumoski of Cracow Ntuneious 
papers on miscellaneous subjects are also included m 
the piogramme, such as the problem of meihcal 
histoiiography, by Prof biegenst van Hehnont by 
Prof Ostaohowski , Crirolamo Cardano and Leonardo 
da Vmci, by Piof Bilancioni, plastic surgerj m Italy 
and Europe at the tune of tho RenaiHsance, by Dr G 
bansevero Roselli, and the influinco of folklore on 
medicine, by Dr Dan Mackenzie Phe subscriptions, 
V hich should bo sent to tho treasurer. Prof Vincenzo 
Rocchi, Coiso Vittono Emanucle 173, Rome, are 100 
lire for members of the International Society of tho 
History of Medicme and members of the Italian 
booiety of the History of Medical and Xatural boiencee, 
ISO lire for all other members of the ( ong^eas, and 
60 lire foi members of the families of those taking 
part m tho Congress and medical students 

Thk sixth annual Norman LsKkyer lecture of tho 
British Science Guild will bo given by bir William 
Pope on niuiwlay, Nov 13, at 4 30 f m , m the 
Goldsmiths’ Hall London (by penmssion of the 
froldsmiths Company) The president of the British 
Science Guild, the Rt Hon Sir Samuel Hoare Bart , 
will take the chair at tho lecture, tho title of which 
will be announced lotor The second annual Alex 
andor Pedler lecture will bo given by Lt tol Sir 
David Pram on Wedneeday, Oct 22, at 6 30 f m 

Science Discipline is tho general subject of this 
lecture which will bo given m Liverpool under the 
joint aiispues of tho University of Liverpool and tho 
British bcience Guikl 

It 18 announced that two of the sectional presidents. 
Lord Eustace Percy and Prof T B Gregor, who were 
to have presided over the sections of Education and 
Economics respectively at the Bristol meeting of the 
British Association next month, are unavoidably 
detamed b 3 business abroad Their presidential 
addresses will bo read m their absence 

Wk have received tho annual report of tho Calcutta 
School of Tropical Medicme, Institute of Hygiene, 
and the Carmichael Hospital for Tropical Diseases, 
1929 Tho Director, Lieut Col H W Acton, details 
the teaching and research work of the School and 
reviews recent advances in tropical medicme This 
review, together with tlie reports of tho work of the 
‘^®P"tm®«t8, constitutes a valuable survey 
progress of tropical medicme The attend. 
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ances at the Calcutta Pasteur Institute for anti rabio 
treatment numbered 10,219 for the year, a record, 
probably, for any Pasteur Institute m the world 
Applications are invited for the following appomt 
ments, on or before the dates mentioned —An assistant 
at the Hoad Expet imental Station of the Mmistry 
of Transport, Roads Department, at Harmonds 
worth, near Colnbrook,Midilleaex — Tho Establishment 
Officer. Ministry of Transport, Whitehall Gardens, 
S W 1 (Aug 26) A full tune assistant lecturer m 
chemistry at the ffehool of Mmes, Treforest — ^Tho 
Director of Education, Glamorgan County Hall, 
Cardiff (Aug 26) Entomological and myoologioal 
posts m the Cambridge University School of Agn 
culture, m connexion with a survey and other m 
vestigstions on sugar beet pathology — The Secretary, 
Appointment Committee, School of Agriculture, 
Cambridge (Aug 30) A biochemist m the Patho 
logical Department of the Royal Victoria Inhrmary, 
Newcastle upon lyne — Phe House Governor and 
Secretary, Royal Victoria Infirmary, Newcastle upon 
Tyne (Aug 30) Assistant lecturers m agriculture 
under the Education Committee of the Cornwall 
County Council The Secretary fur Education County 
Hall, Pruro (Sept 6) 4 jumor scientific officer in 

an Admiralty Establishment at Portsmouth — The 
Secretary of the Admiralty (C E Branch) WhitehaU, 
S W 1 (Sept 6) An assistant lecturer and demon 
strator in botany at the West of Scotland Agn 
cultural College — Ihe Secretary, West of Scotland 
Agncultural College, 6 Blythswoixl Stjiiare Glasgow 
(^pt 8) Nautical surveyors under the Board of 
Tr^e — ^The Senior Staff Officer, Establishrassit De 
partment (Mercantile Manne Branch), Board of 
Trade, Great George Stmet, S W 1 (Sept 12) An 
advisory entomologist at the South Eastern Agri 
cultural College — Ihe Secretary, South Eastern Agn 
cultural College, Wyo, Kent (Sept 13) A i^istrar 
of tho University of Birmingham — The Secretary, 
Tho Univenuty, Birmingham (Sept 16) A head 
of the gas engineeimg and supply ilepartment of 
the Weetminster Technical Institute -The Eduoa 
tion Officer (T 1), County Hall, SEl (Sept 30) 
Test assistants at the Royal Aircraft Establishment 
for, respectively, calculation and experimental work 
m connexion with aero engme mveetigationa, work in 
connexion with the technical development of aero 
nautical instruments and small precision apparatus, 
and work m connexion with stren^h tests and expert 
mental work on aircraft structures and matenals — 
The Chief Supermtendent, Royal Aircraft Establish 
ment. South Famborough, Hants A full tune 
teacher of woodwork and pattern makmg at the 
Smethwick Jumor lechnual School — ^The Director of 
Education, 216 High Stroet, Smethwick A whole 
time radiologist at the General Hospital, Wellington, 
New Zealand — ‘ Radiologist, Welhngton ”, o/o Tho 
High (kmunisBioner for New Zealand, 418 Strand, 
W C 2 A semor climcol assistant and olimoal tutor and 
a non resident oluuoal assuitant m the department of 
ophthalmology of the Royal Infirmary of Eidm- 
burgh — Tho Supermtendent, Royal Infirmary, 
Edinburgh 
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A Cypriote Threahing Sledge — In Man for AugUHt 
Mr J Hoinell desonl^ a very ancient type of im 
plement known as a dukant or throehing sledge 
used by the Cypriote farraei for threshing gram 
Ihis IS a broad board about six and a half feet long 
of which a length of nearly dve feet is straight the 
remaming portion at the forward end lieing mclmod 
upward at an angle of 18 20° Ihe breadth vatiea 
m different dukani from 24 m to 27 m The board is 
made up of two planks joined lengthwise edge to 
edjM iJxoept for a margin of eight inches at either 
end the bottom surface is studded with many rows 
of sharp edged flmts inserted by their bases in long 
and narrow triangular slots Tn one example there 
were twenty two rows m one plank and twenty three 
m the other !Lach row consisted of ten flmts m each 
nlank each nm being set alternately tn the one m 
front and the one behind Tlie total for the two 
planks was 460 flints Tlie thickness of the two 
boards is 2} inches but the thickness is cut down 
slightly from the fore c nd and the size of the flints 
for a shoit distance anteriorly is smaller They 
range fiom 1} m to 2| in in length and from 1| in 
to 1 1 in in height The shape of the flints is roughly 
triangular with two long knife edged sides and a 
thick and massive butt Iho projectmg odgo is 
arched and one face is always convex the other 
keeled ihe slots into which the flmts are insetted 
are made bv a chisel of jieculiar form When all the 
flints have bcxni inserted m the slots hot pitch is 
poured along the rows just as the ancient > gyptians 
fastened the flmts m their sickles with a plaster 
sottmg The sledges are drawn by two oxen flint side 
downwaid o^e^ the threshing floor which is thickly 
strewn with sheaves The dn\er sits on a ohair 
I laeed midway between the transverse battens 
This form of threshing apphanco is a survival of the 
Homan trihuhim wluoh persists in Syria Asia Minor 
tioorgia and (xroooo In some parts of bpain and the 
Canary Islands it is m use without the flints as the 
straw IS required whole 

The Physiology of Hibernation In a useful sum 
mary of results bearmg upon the hibernation of 
animals F A Gorer regards hibernation and testiva 
tion as manifestations of the property of bvmg 
organisms of withdrawing from an unfavourable 
environment (B%ol Rev and Btol Proc , Cambridge 
Phil Soc vol 6, p 213 July 1930) However 
smee it IB impossible to regard any one condition of 
the environment as being responsible, he turns to 
the physiological condition for the common factor 
and exammes the various suggestions which have 
been made from this point of view The metabolism 
of hibemators, which is the lowest metabolism 
required to mamtam the existence of protoplasm, is 
bound up with a marked decrease m oxygen eon 
sumption, but cannot be explained, as has been 
argued, by the varying solubility of carbon iboxide 
at differait temperatures In the metaboho changes 
the nervous system is involved and a r4sum4 of 
results shows that it is of prumtive structure and 
remarkable adaptivity m hibematmg mammals m 
which deoerebration causes oomparatively slight 
effects on the heat regulative and postural reactions 
Apart from the nervous Qrstem, the endoormo qrs 
tem, and particularly the pitmtary must be looked 
upon as fte governor of metabolism amongst the 
higher animals and a general truth appears to be 
that hibernation is associated with a change m the 
water content The oonolusion of hibernation, like 
Its onset, vanes from animal to animal, even amongst 
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related H]ie(ieH an 1 is associated with accumulation 
of waste products and sometimes with changes in 
moisture the energy reijinrtd being obtained jierhajis 
by shivering perhaps from the actn ity of the liver 
Type Specimens of Myctophine Fishes Mr Albert 
F ide Parr in his jiaper Notes « n the Spei i s of 
Myetojihino Fishes represented by lypo SjieeiminB 
m the United States Nalional Museum {Pror U S 
Nahonul MtutU7n vol 76 Art 10 No 2807 1929) 
gives a detailed ncei unt t f the fi 1 fs bel inginj, to the 
sub family Myotophmee whieh aio depositod in the 
United States National Museum Tin result of this 
investigation is a thoiough levision and partial or 
complete rodescnptions with diagrammatic figures 
of a largo number of fishes belonging to this giouji 
The whole IS based on T ntken s and Brauer s svstem 
of classification by the photophoros which has recently 
been usel by F&ning (1918 1928) in his Mediter 
ranean Scoiielida and Synopsis of the Soopolids 
of the North Atlantic The work of r&nmg and 
that of the j rt sent aiithi r fit in well together dealing 
as they do with fashes cliufly fn m veiy different 
aieas Mi Pori is of the opinion howi ver that the 
subdivision ot the rafineaqwx like forms of the genus 
Dtaphus into entirely sejiarato species aocorduig to 
the dehiiitions rondoreil by r&ning is absolutely im 

S racticablo although it may be of great \aluo for 
ifferentiating ecological races nr local subs| e< ific 
forms within restnetM oceanographical areas 

Nematode Paratite of the Frit Fly — In the Philo 
tophxeal Iranaactiom of the Royal Society B43fl 
(June 28 1930) Dr T Goodoy describes a new genus 
and species of Nomatoda namely Tylenehintma 
otcinelhnae from the frit fly {Oecinella fnf) of oats 
It appears that onsheathed larvm and the young 
adults of this worm occur m oat stems The male 
worms ultimately die after impregnating the females 
while the latter enter the fiit fly latvee most probably 
by bonng their way through the skin They remain 
in this host during the time tlie latter completes its 
mctamoqihosis and are afterwards to be found m the 
body cavity of the newly i merged flies 1 ho female 
worms grow within their host into oomparatively 
latge sausage shaped organisms thoir gonads occupy 
most of the boiJy space and reproduction is vivi 
parous J arge numbers of motile larvsi of both sexes 
are discharged mto the hiemocool of the fly and these 
creatures boro their way mto the gut of that nisei t 
finally roachmg the extenor via the anus The 
presence of the Tylenchinetna within the fly inhibits 
the normal growth of the gonwls to a very marked 
degree and the sex colls ‘both male and female fail 
to develop In the few oases that were observed m 
which the goiiails of the host wore normal the para 
site pros ed to hat e been degenerate The paraaitisa 
tion does not directly entail the death jf the host 
and infected mdividiials fly about anil visit their host 
plants (oats and glasses) It is dunng this peiiod 
that the Nematode larvie become dcjxisited on the 
plants They make their way into the stems where 
the fnt fly larvae are feeding and here they undergo 
moulting and become young adult males and fwimles 
The latter after impregnation enter the fnt fly larvSB, 
and so the cycle is earned on This mterestmg 
Nematwle has been found by Dr Goexley to have a 
wide distnbiition m England and Wales Fnt flies 
of tile stem geneiation wore found to be parasitised 
to about 14 per cent and those of the pamole genera 
tion about 6 per cent Ibis Nematode, therefore, is to 
be regi^ed as an organism the relation of which to 
Bgiio^ture 18 of a beneficial oharaoter 
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Bryosomn F«una of the Galapago* Island* Dr 
Forlinaud ( »nu and Dr Ray S Baesler have dr 
<Kribed a partuularly intereetutg collet tion from the 
<lrodging8 of the United States Fish Comrommon 
steamer AlbtUroM preserved m the United States 
National Museum from a few stations m the vicinity 
of the (,alapaKUB Islands (No 2810 Procftdtnga of the 
United 'itatea National Museum vol 70 Art 13 
1030) Amongst the many species described ton are 
common to the Gulf of Mexico and to the Galapagos, 
indicating an ancient communiLation betwecni the 
Pacific and Atlantu and the recent formation of the 
Isthmus of Panama Tliere are not many of them 
forms common to the two regions In the Galapagos 
the great southern current has modified considerably 
the nature of the plankton and all the maimo tauna 
Simple forms such for example as ApUmsina JUum, 
which are mdifforont to the thermic mflucncee have 
all lie been able to persist bometimes g})ecies so far 
only found fossil in the Gulf of Moxioo arc found 
living m the (xolapagos Islands Of fifty three species 
dotermmcxl and studicxl twenty luno are new and 
four new gene ra belonging to the ( heilostomata ore 
here c leatM throe of which are peculiar to the remon 
So far no species occurring in South America have 
been recognised m the Galapagos Islands 


Recent Bngluh Earth movement — Ihe widely 
adopted conclusion that the Bntish Isles have 
imdermne no change m level smeo Roman times has 
been frequently confronted Iw the claim for recent 
subsidences along the coast The existence of Roman 
sites and jiotte^ below sea level is not conclusive 
of a general movement smee the land surface may 
be lowered by the shrinkage of water logged ground 
after drainage Mr C J Gilbert has summarised 
m a short pa}>er — I and oscillations during the 
closing stages of the Neolithic depression (S<^nd 
Report of the Commission on Pliocene and Pleisto 
cene lerraoes, Umon G^ogrspbique Internationale 
Florence, 1930, pp 93 101) — ^donco of changes of 
level of Romney Marsh, liie Thames Estuary, and 
the Anm Valley m Sussex, indicative of a marked 
post Roman subsidence The Roman settlements 
are now 8 9 ft below ordmary high tide level at 
Westminster 16f ^ 

Crossness, and J , 

concludes that at Romney Marsh ^ere have been 
three well marked subsidencea The first was part 
of the widespread and well established Neohtbio 
depression it was during the Neolithic os it was 
followed by on uplift that produced surfaces occupied 
by Neolithic man The second subsidence was post 
Neohthic and pre Roman The third was from the 
eleventh to the thirteenth emtunes a d and led to 
the final submengence of Ihe Goodwin Sands, the 
devastation of the south western port of Romney 
Marsh, and the destruction of Broomhill and of the 
older outlet of the Bother Mr Gilbert oloims the 
\ oi these movements with those on the 


coakb of Flanders and those recently adduced by 
Mr B D Oldham from the Rhone delta Nevwthe 
less despite the wide range of these changes, he 
regards them os local and os due to oecdlations of the 
land If they were due to ihangee m ooean level 
pwrallel phenomena would be widespread around the 
Bntish Aores and on the Contment , such he con 
eludes manifestly do not exist Ihe earth move 
meats of Scandinavia, he statee, have been funda 
mentally divergent from those of Bntam 


Peat Profiles in North America — ^An mvesfagation 
of thirty four peat bogs m the region from Nugara 
to Nova Scotia has b^ made by V Auer, and his 
results appear m Mem 102 of the Geological Survey 
No 3173, Vol 126] 


of Canada, 1930 The materials described mclude m 
oiganic organic, limy, mid jelly hke ooses and Oarex, 
Amblystegium Spha^um, grass, and foieet peats 
The stratigraphical succession mdioates that the 
lower layers were formed during a warm dry (Boreal) 
period this was followed by moister conditions with 
deciduous tiees (Atlantic) then a dry period sue 
needed (sub Boreal) , and finally a moist and com 
parativoly cool climate 18 suggested (sub Atlantic) In 
a genera] way, as indicated ny tlie terms m brackets, 
the chanra correspond to those of poet glacial Europo 
Peat profile studies m Marne (JoMT Wash Acad Sei , 
Apnl 4 1930) and in the Puget Sound Basm of 
Washington (Ibid , June 4 1930) are recorded by 
A P Dachnowski Stokes The South Lubeo peat of 
Marne is a member of tlie * highmoors and is char 
acterwed by a three layered succession derived from 
marsh forest and sphagnum moss plant com 
munities The marginal soils show that podsolising 
processes are now active The Washington jicat lands 
are of two groups low moor with two or tliree 
layered lunnogenu profiles, with a reed and sedge 
assemblage at the surface and acid ohgotrophic peats 
with sphagnum muss at the surface 

Geology of QueeniUnd — Some interesting problems 
of Queensland geology are discussed by T H Reid 
in The Queensland Upper Paleeoeoic Succession 
(Pub 278 Queensland Geol Siirv 1930) It is con 
eluded that between the base of the Devonian and the 
top of the Permian theie is evidence of three effective 
folding movements with trends nearly jiarallel to the 
present coast Ihe first of these was probably m the 
Lower Devonian but determination of the age dqiends 
on correlations that have not yet boon satisfactorily 
established There followed a Middle Carboniferous 
movement without thiusts and still later a more ui 
tense oiogeny of late Permian age whic h led to thrust 
ing from the oceanic side This was acoompamed or 
succeeded by intense igneous activity to which the 
ongm of the metalliferous deposits of the Queensland 
copper gold provmce is reasonably thought to bo 
related Glacial formations of three distinct though 
not well determined ages are established Upper 
Carboniferous Lower Permian, and Middle Permian 
It 18 important to notice, however that the deposits 
are all apparently the result of material transported 
^ fioating ice from a land area lymg to the south 
lie sugrated periods correspond to those m New 
boutb Wales, where terrestrial glacial deposits occur 
m the Pormo Carboniferous 

Oil well Deviation — ^The subject of oil well devia 
tion, or crooked holes as it is known in the mdustiy, 
IS one which has come very much mto the hmehgnt 
since the techmque of deep drilling attained its present 
high standard With a shallow well, deviation from 
the vertical either mattered httle or, if it was a bod 
case, it could be corrected by vanous devices known 
to the driller But where wells reach to a mile or 
more m depth, the cumulative error of deviation 
becomes too great to be imored , hence the necessity 
of careful control on drilling wdls and of survey of 
these or existing wells whwe deviation is thou^t to 
be exoeesive Actually a attaint hole of any dgpth 
IS almost an impossibdity, even with the most modm 
plant, smee the attitude and nature of the rocks 
penetrated infiuenoe the run of the bit , for example, 
if a hole already 16° 20° from the vertical is sudde^ 
contmued in sort diole, dipping 00° 65°, no check b^g 
placed on bdiaviour and tendencies, the probabihty 
IS that the bit will run down dip, that is, at increased 
deviation, so that not emW is tnere a senous error m 
supposed dqpth of the wsiU from the surface, but also 
important honaons such as oil sands may be missed 
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altogetbor, to say nothing of the ooneequent stra^ng 
of 8ub*iuribK>e calculations Thu subject a as dealt 
with ably at some length by Mr D P Rees at a 
meeting of the Institution of Petroleum Technologists 
m May last Apait from the engmeenng factors 
involvM, the author showed that the method now 
generally adopted to counter the effect of deviation 
of wells m oimolds is to run a survey in those wells 
which are bemg drilled whore there is any chance of 
the deviation bmng sufficient to upset calculations of 
oil and water horizons Although the time taken to 
survey a well being drilled may interfere somewhat 
with progress, this u more than made good by the 
value which mcreased accuracy of record has ui tho 
economic workmg of the field as a whole 

Variometer for Measunng Vertical Magnetic Force 
— ^Ihe Danish Meteorological Institute has rocentlv 
issued a further part (Nos 8, 9) of its Communtaittona 
Magnttviuiu , No 8 consists of an oxtrcmoly able 
article by the Director, Dr la C our, on a new form of 
variometer for the vertical magnetic force Ho has 
called this the (lodhavn balanoe, in celebration of the 
institution by Denmark in 1928, of the observatory 
at that station in Greenland (69 2° N 63 2° W ) 
Tlie principal fcatiircs of the new iiutrunient aio 
(1) the magnet, mirror, and knife ed^ consist of a 
single piece of tungsten steel, the leng^ of the magnet 
being about 6 cm and the total weight about 2 6 
grotmi , (2) the magnet is placed m a sealed vessel m 
dry clean air at a low pressure (about 100 mm of 
mcrourv), thiw preservmg it from any intluonco of 
moiatuie or dust , (3) the influence of temperatuie 
clianges on< the magnet is compensated opti^ly, by 
a pnsm supported by a bimetalho susi^nsian and 
filaced outside the vessel containing the magnet, thus 
enabling the pnsm to be adiusted without aife< ting 
tho magnet , (4) the pnee o! the mstrument is rola 
tively low, beuig about £26 without the compensator, 
or £33 with it The detaiind account of the mstrument 
IS full of examples of careful thought and mgenuity 
in its design and use 

Gyroinagnetlc Effect for a Paramagnetic Substance 
— a body is magnetised, electron theory re 
quires that it should simultaneously acquire a 
mechamoal spin, small even for ferromagnetic sub 
stuioes, about the magnetic axis The extremely 
difficult experimental determination of the spm gmer 
ated m a specimen of the paromamotio substance 
dysprosium oxide by this enect is described by W 
Bumcsimth m tho July issue of tho Proceedings of the 
Royal Sooiety The methods used for iron and nickel 
were too crude to be applied directly m this case, and 
it was found necessary to set up a resonant tomonad 
vibration of the specimen by applying an altematmg 
mognetio field of the same period, and to take great 
precautions both to avoid ferromometic impurity and 
to obviate electrostatic and other disturbances Even 
then, with a logantbmio decrement of about 10 •, and 
magnetio fidda of some hundred gauss, the omphtude 
of vibration was only about ten mmutes of luc The 
result obtamed is that the Landd splitting factor (g) 
of spectroscopic theory IS 1 88 ± 0 07for theionDy''^ 
m dyspronum oxide, in excellent agreement with 
the value 4/3 which corresponds to the state 
predicted by Hund to be the most probable for this 
ion 

Soft X'Rays and Electrons in Crystals —When soft 
X rays ore excited by bombarding sohds with electrons 
or when the secondary electrons emitted from the 
surface are exammed, evidence is obtamed that a 
complex system of enwgy lev^ exista which cannot 
be correlated with the Bohr systems for the atom/^of 
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the solid Ihe experiments are iliffitult, and the 
results obtained by different mvehtigators not very 
consistent, but it m pointed out by Prof O W 
Richardson in a paiier in tho July issue of tho Pro 
eeedinga of the Royal Sot tely (p 63) that if it is assumed 
that there is present m a crystal a class of structure 
elwtrouB which are neither free nor associated with 
mdividual atoms fioiiuoncios of tho obseived order of 
magnitude can lesiilt Pursuing tho analogy that a 
crystal is like a large molecule l*iot Richardson 
remarks that tho structure election levels sliould be 
built up 111 a vtiy similar way to that of tho levels to 
which the source of a system i Mhiation bonds m 
molecular spectra is attributed, and shows that there 
IS in certaui cases a relation between the magnitudes 
of the eneigy levels ohsorvixl and tho mtegral num 
bers Iho quantum met liaiiic s of elei tions m ( lystala 

has also been developed recently by P M Morse 
(Physical Rciieu Juno 1 p 1310) but although it 
accounts well for many details of tho exp< riinents of 
Davisson and Oermer it has still to be ronsidered in 
relation to soft X my phenomena 

Design of Radio Receivers An excellent lopoit 
containing a leview of nient literature on tin design 
of radio receivers has just boon publwheil by His 
Majesty B Stationeiy Oilito (puce 6, net) It has 
been jirejiared at the National Physical Laboratory 
foi the Radio Reseaich Boaid It gives a clear uidi 
(»tion of tho ImcB along which future rcsoarob may 
be profitably undertaken It will be of sjiecial use to 
wurkeis who aie studying Ihe propeities of radio 
receivers All tlio abstracts of iiajieis given aie cnti 
cally exaimnod and so workers will bo able to tell 
whether it will be useful for them to make more de 
tailed examiiiatioii of the jiapers or not Tlio biblio 

m is practically complete from 1910 to 1929 
lose iiarts of the early liteiature of tho siibiect 
prmr to 1016 arc mcluded which are of outntanclmg 
importance Pencxlic phenomena do not completelv 
represent the operation of a receiver which is con 
stontly being acted on by complex wa\es of non 
penocfic form We know, however that fiom a 
practical point of view, a knowledge of the steady 
state phenomena suffices for piactical purposes m a 
great many cases Unfortimately the design of 
short wave amplifiers is as yet almost entirely em 
pineal The behaviour of a three terminal thermionic 
tube at very high frequencies gives rise to phenomena 
which have not been satisfactorily explained All the 
work on audio frequency amplifier design has boon 
directed towards obtaining a Imear freciuenc y c harao 
tenstic Recent improvements of loud speakers are 
m the direction of obtaimng a uniform frequency 
response and this is the ideal solution Iho operation 
of the loud speaker might also bo corrected by using 
suitable eleotnoal filter circuits, but this would only 
be a partial solution If we design the amplifier to 
correct the defects of the loud speaker, then the two 
would form an inseparable comhmatior uid so this 
solution would not be advisable 

Estimation of Water m Methyl Alcohol —A method 
for the detection and estimation of small quantitiea 
of water in methyl alcohol is described m the June 
number of tho Journal of ihe Ohetnieal Society by 
D C Jones and S AmsteU It d^iends on the foot 
that the ontioal solution temperature m the systeni 
methyl alcohol eydo hexane is very sensitive indeed 
to the presence of water m the alcohol Oyelo- 
hexane w readily obtamed, can be purified easily, 
and hiM m its muting point a very sensitive antwion 
of its own punty A quantity of 0 01 per oent of 
water m the alcohol produces a rise m miooibility 
temperature of 0 16° 
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The Topographical Changes AccompanTing Earthquakes and Volcanic Eruptions.* 


riiHE twenty sixth, and nominally the labt, i»art of 
the PubUcat/tona of the Earthquake Inveetifta 
tion Coimmttee appeared m 1908 1 hough wo have 

had to wait more than twenty yearn for the number 
that should have precetled it it may bo saiil at oneo 
that geologiatH have gamed greatly by the delay, for 
Prof Imamura, the well known Hocretary or the 
Comnuttee, haa been able to avail himsell of memy 
valuable lecent observatione, and esjiecially of those 
of the Kwanto earthiiiiake of 1023 and the lango 
earthiiuake of 1027 and the eruptions of the Usii sail 
m 1010 and the Sakura jima in 1014 It is not too 
much to say that his memoir is likoly to prove one 
of the closfucs of seismolof^ In these pages Ihof 
Imamura has desenbod the changes that have occurred 
about the times of so many as 26 Japanese earth 
quakes, m 12 of whifh (from 1891 to 1027) the 
changes liavc been measured by one or more senes 
of Bubseiiuont pi ecise levelluigs As might be expected 
m a yoimg country like Jajian the changes are of 
two kinds, which ho terms chronic and acute The 
latter ot course, are aasociatcxl with earthquakes 
The chronic changes may prepare tlie way for the 
acute earthquake changes hut an example of remark 
able interest, investigated by the late Prof Yamasaki 
IS given in which chronic changes occur apparently 
alone 

Ihe distiict m question lies along the coast of the 
Ja[iaii Sea in tlie provm< es of Ltigo and bmano and 
extends about hfty miles to the east of the lofty Hido 
range It consist* of two laige blocks separatod by 
a deep depression Tlie senes of precise levellings 
weie cairicil out first in 1804, an<l they have boon 
repeatol m 1927 Duruig this interval, in 1807 and 
1918 there wore two stnmg shocks but with neither 
was there any formation of new clefts or fault lutes 
Yet a comparison of the two surveys has revealed the 
facts that with a few tnflmg exceptions, both blocks 
have Bubsidoil and that m each the amount of 
subsidence ilecreasos gradually from west to east 
In the western block, it is 94 nun at the west end 
and 38 mm at the east end, where, along on old fault 
It suddenly increases to 113 mm In the eaetem 
block, the eubeidenoe is 06 mm at the west end, 
while at the east end there is a rise of 4 mm , succeeded 
ogam along an old fault, by a sudden depression of 
70 nun 

In the present notice, it is only possible to refer 
bn^y to some of the mteresting oouclusions at 
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which Prof Imamura amvea While most of the 
earthquakes with which topogiaphioal ohangee were 
associated were of destructive strmgth, a few (such 
as the busaka earthquake of 1897 and the Oomati 
earthquake of 1918) lesulted in no loss of life As a 
rule, elevations of the land are confined to formations 
of Tertiary or more recent am, depressions to forma 
tions of pre Tertiary ago The changes considered 
consist, for the most part, of discontinuous tiltings 
of consecutive mosiac blocks, but, in some earthqucdies, 
as m the Kwanto earthquake of 1023, there is also a 
rotational movement about a veitioal axis or bochly 
displacement m a veitical direction Discontmuoiis 
tiltings of contiguous blocks result m the formation 
of faults or ilexuree along their boundanee In local 
earthquakes, such a faiut system is simple, but m 
groat earthquakes, it may be extremely complex 
Sometimes, as m the Mmo Owari earthquake of 1801, 
it consists of several segments arranged en Melon in 
the earthquake mentioned crossing the whole of the 
Mam Island In others, as m the Kwanto eaithquake 
of 1923 and the Tango earthquake of 1927 it is 
distributed over the epicentral area along pro existmg 
tectonic lmet> 

In the Kwanto district, there have been four great 
earthquakes durmg the last two tliousand years, 
sliortly after the b^iniung of the Christian era, ancl 
in 818 1703 and 1923 Prof Imamura summansos 
the chanfm at the last epoch and piobably at each 
of the other epochs, as consisting of the follownng 
stages (I) a practical absence of any tiltuig for a 
century or so , (2) slight chronic tiltmg for a few 
decades m the direction opposite to that m which it 
afterwards occurs, accompanied by many local earth 
quakes , (3) slight reversed tilting, wnth more frequent 
and stronger local earthquakes , (4) pronounced 

acute tilting acoompanymg a disastrous earthquake , 
and (6) a lepetition to and fro of the tiltmgs, which 
graduallv duniiush m magnitude until they oeaso 

The changes that prec^e, accompany, and follow 
volcamo eruptions liave been measured m only two 
eruptions ITie earlier changes are similar to thow> 
that occur before earthquake In the immediate 
neighbourhood of the volcanoes, they consist appai 
ently of an upward bulge of tho land but essentially 
they aie discontinuous tiltings of mosaic blocks as m 
great earthquake The principal different he m 
the leisurely way m which the volcanic change take 
place BB compart with the quick and sudden change 
that occur with erthquake C Davison 


Estimating Stream Flow from Evaporation. 


\/r R FOLSE 8 monograph leferred to below • em 
A bodie the data and reulta of a research begun 
in 1912 and contmued until 1928 by tho late Di John 
F Hoytonl and completed by the author To a 
certain extent, as stated by tho author it overlaps 
Publtcahon Ho 317 by Dr Hayford 

Tlie object of tho mvetigation was to formulate 
laws governing the flow of streams and nvers on 
the basis of moie specific laws of evaporation The 
numerous intensive studies of evaporation pans of 
small area have been supplemented by on examination 
on the full scale of Nature and under natural oondi 
tions For this purpose, each of the Great Lakes was 
considered os an evaporation pan and from day to day 
evaluations were made of the change of oontont, the 
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mcome and outgo includmg evaporation From 
these obeervations it was found {lomible to segremte 
that {lart of the outm which is evaporation, and to 
determine the laws of evaporation, and their applica 
tion to the problem of stream flow 

The obee^ations consisted of the daily mean eleva 
tions of the water surfaces, barometno pressuree, wind 
velocities, temperatures, vapour pressures, and ram 
falls 

The outcome of the mvestigation claimed by the 
author » briefly as follows 

( 1 ) An evaporation formula has been denved which 
enables one to estimate the daily evaporation from 
any free, open surface of water in terms of air tem 
perature, vapour pressure, and wind velocity 

(2) An estimate has been made of the constant part 
of the run off mto each of the Lakes Michigan, Huron, 
and Superior, from their respective drainage areas, and 
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certain knowledge with reference to the variable parta 
of the run-off in each case bae been obtained. 

(3) A reaaonably accurate numerical expreeaion has 
bera obtained from the effects of barometric pressures 
on elevation of the water surface at the Marquette 
Station on Lake Superior, and constants enabling one 
to compute the hourly or daily effect of a wind of any 
velocity and direction upon the water-surface at the 
same station. 

(4) The knowledge gained in (1) and (2) has been 
applied to the estimation of evaporation iosses from 
land surfaces, and the combined effects ujion stream 
flow. 

Sp^ does not permit any detailed desenption of 
the investigation or of the evatKiratioii formula. 
They have, however, mvolved an immense nmoimt of 
work and many thousands of calculations. 

In applying his conclusions to stream flow m the 


second part of the treatise, the author assumes that 
the evaporation from a land surface follows the same 
laws as, and bears a constant ratio to, the evaiwration 
from a free open water surface m each watershed. In 
hiH expression for the ‘ normal ’ flow of any stream 
there apjiear eleven terms, one of which is termed the 
‘ constant ’ part of the flow, and the remaining ton 
terms functions of the rainfall m vatyuig jicnods ex- 
tending to 267 days preceding the day of the observa- 
tion. The cocfflciciits for these terms have been 
determined and the results tested against actual 
stream flow records. 

The impression gained by a study of this work m 
that the author has uiiqiiestionably odvani-ed the 
study of the laws of eva|x)ration from water surfaces, 
but that m its application to stream flow he has 
devised a pniccss on assumptions which are not fully 
justified by results. H. L. 


The Origin of the Irish Fauna and Flora. 


HILE the flora and faima of Ireland are essenti- 
ally those of Great Britain, diflenng chiefly in 
the absence of Germanic Hjiccies, the occurrence of the 
HO-ca]le<! Lusitanian and American elements has made 
Ireland an area of special mtorest to biologists and 
geologists who have sought to trace the history ami 
origin of its floral and faunal life. 'I'ho Lusitanian 
flora, as is well known, has its continental centie in 
the Ibonan Peninsula, while a cot respondingly small 
faunal group, corapnsing no large animals, has a 
somewhat similar distiibiition. In Ireland most of 
these Lusitanian plants and animals arc found in the 
south and south-west, although some extend north- 
wards. The American element, even smaller than the 
Lusitanian, is separated from its main area of dis- 
tribution by the Atlantic Ocean. Reference may bo 
made also to an Arotic-Alpme element which, although 
bettor representesl in Britain, is fairly widely dis- 
tnbuteil in Ireland The absence of certain British 
species and the presence of Lusitanian, American, and 
Arctic-Alpine species are some of the outstaniiing 
facts which any complete theory of the origin of the 
Insh fauna and flora must explain. 

So long ago os 1840, Edward Foibcs, m a jiaper 
ilealing with the geographical distribution of plants 
and aninials in the British Isles, was among the first 
to mquire into the geolomcal changes affecting their 
area, and since then biologists have rcix^atecTly at- 
tacked the problem from different angles. In seeking 
a solution to the problem it has always been recognised 
that the most important factor was tiie intervention 
of the glacial period, but the effects of the changes 
thus brought aMut have boon very vanously estimated. 
Some have advocated complete extermination of the 
Insli fauna and flora ; others have believed in a con- 
siderable survival dating from Miocene times. In 
these discussions the voice of the geologist has not 
been sufficiently beard, and biologists will welcome, 
therefore, the authoritative views recently expressed 
by Prof. J. Kaye Charlesworth.' The author describee 
the complete burial of Ireland beneath the Pleistocene 
loe-sheet at the maximum of (tlaoiation as an indis- 
putable fact, and the possibility of survival during 
fdaoial times of even the smallest part of the Irish 
fauna and flora as we know it to-day must bo doflnitely 
excluded from our oaloulations. 

Survival in some unknown southern or western 
asylum beyond the limits of the ice has been, however, 
fiMuently postulated and commonly aooepted among 
biologists. This question is largely a geological one, 
and Prof. Charlasurorth enters into it fimy, examining 
oritioally the evidence regarding changes of sea-Ievri 
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during the Pleistocene, and the climatic conditions of 
the ic-e-free strip, if any such evistoil. The problem 
of the glacial sea-level is coiiiplicateil, but obviously 
of fimd^ental importance When glacial conditions 
sot in, Ireland was an island with a coast line veiy 
similar in position and level to that of the niesent 
time During glacial times the sea-level (lid not 
remain constant, otherwise all possibility of sui-vival 
coidd bo “ most categoiically domed ”. From all the 
available evidence, too detailed to summarise, the 
conclusion is reached lliat diiniig the glacial jicriod 
the sea-level around the Iiisli coasts was lowered by 
about 50 fathoms. To the snutli of Ireland this line 
encloses on extensive aiea which might jirovido a 
place of refuge, but taking the most favourable view 
tor survival, Prof. C'harl(>swoilh thinks that piobably 
only arctic and boreal H|}ecic« jieisisted on the southern 
ice-froe stiip. To the west there was no lee-free area. 

Tmimgration of the jiresent Irish floia ami fauna 
took place, therefore, subsispient to maximum glacia- 
tion. The view is heki that a coiisideiable fauna and 
flora, including Lusitanian sjiecies, reachisl Ireland 
during the “ Aiingnaceaii Oscillation ” when the ice- 
sheet withdrew from the southern half of the island. 
Piof. tTiarleswoith leaves to biologists to decide what 
species may have survived the ensuing Eaily Mag- 
ualenion Glaciation when the ice leadvanced to the 
line of the ‘ 8outh Irish End-mniamc ’ running from 
Wexford to the mouth of thi* Shamion. For immigra- 
tion into Ireland a post-glaeial land connexion with 
Groat Britain existed, hut the connexion was never 
complete. The ‘ bn<lgo ’ between freland and the 
Scottish mainland was severed by the Sound of Jura, 
while the more southerly ‘budge’ lietween Ireland 
and Wales was broken by a narrow strait or wide 
nver west of Anglesey. Over tins broken drift plain 
the greater jiart of the lush fauna anil flora oMms to 
have ontereil, and clearly some aecidenial dispersal 
would be necessary to effect the crossings The later 
submergence during the “ Atlantic Period ” prevented 
further immigration, and those forma which continued 
to oxtenil their range westwards in Britain after that 
date could enter Ireland, if they did so at all, only 
by chance dispersal. 

Prof. Charlesworth’s exposition of the geological 
factors which must be taken mto account is of the 
greatest im|iortance to biologists and provides a much 
s^er starting-groimd than any hitherto available for 
tracing the history of Insh plant and animal life. 

J. B. Matthbws. 

> ■' Home Geolo^l Obeervetloni on the Ori^ ot the lilih Fenne 
end Flore." By¥tof J Keye ObacleeviHrth. Pw. IrMAead., 
8«B. pp 3SS-SM, 1«80. 
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UnlTerslty and Educational Intelligence. 

The emphatuH laid by Amencan eduoationiats to day 
on the importance of relating inutitutionn, whether 
umversity, oollem, or aohool, as closely as possible to 
the actual daily life of the people, may be seen m the 
rapid increase (to which attention is directed m Kduea 
tion Bulletin, 1920, No 30) m the number of schools 
adopting the form of organisation known as the 
‘ general shop ’ for providing m the school cumoulum 
instruction m a number of diftercnt manual aotivitiee 
for pupils of twelve to fifteen years of age The 
bulletin pomts out that modem life has becjome so 
complex and production so highly «]>( oiahsed that the 
consumer has, apart from some such school instruc 
tion, little opiHjrtumty to learn much about trade 
operations, materials, or manufacturing processes 
Ine general shop training is not tor actual skill in 
the tr^is represented, hut rathei for an understand 
mg and appreciation of values in the hnal xnoiluot and 
incidentally fot the aiqiusition of a certain amount of 
unspeciali^ handyman s di xterity 

Natai. Umvorsity College celebrates this year the 
twenty first anniversary of its foundation In a 
handsome c oirunemoration number of the College 
maga/ine appears an mterostmg retros{x)ct by Prof 
T W Hows, rhaiiman of the C ollege Senate and Dean 
of the Faculty of Silence of the University of South 
Africa, whose < unnexion with the f ollege has been 
contmiioua since 1910, except for a break of two years, 
1025 27 when ho held the chair of botany m tlie 
University of Durham The progress of the ( ollege 
since the War has been rapid, the number of students 
(420 in 1910) having been multiplied nearly tenfold 
It was established m Marit/buig the old capital of 
Natal but its work was in 1922 extended to Durban 
m CO operation with the staff of the Natal lechmcal 
College Durban as a comraenial city and seaport 
has devoloprd at such a pace that it has far outgrown 
Mantzbuig m importance and scoms destined to have 
a great future in which the C ollege will take a promment 
part 

lux Department of Agriculture for Scotland has 
appnived the following appomtineiits at the Hannah 
Dairy Research Institute Ayr Director, Dr Norman 
C Wnght , becretary, Mr 1 W Oibaon , Beeearch 
Aanatant in Physiology, Mr b Moms Dr N C 
Wnght was fslucated at Chnst Churih, Oxford, and 
at Qonville and Cams College Cambiidgo He re 
ceived the d^ree of Ph D at Cambndge for work on 
the calcium metabolism of dairy cows In 1924 Dr 
Wnght joined the staff of the National Institute for 
Be 8 «MX,h m Dairymg at Keodmg, and m 1926 he was 
awarded a Commonwealth Fund I ellowship, working 
for two years m the Umted States, first m the Depart 
ment of Dairy Industry at Cornell Cmveraity, and 
later m the Bureau of Dairying of the Umted 
States Department of Agnculture He was the first 
member of the staff of the Hannah Institute and bos 
been largely responsible for the general developra«it 
of the work of we Institute His research work has 
been larmly m the held of apphed physiolox^ With 
Mr W L Little he dwnonstrated for the Srst tune 
the reduction in the hme content of the blood m cases 
of milk fever, an observation which forms the basis 
of the new calcium treatment of this disease He has 
also published papers on the ph^ology of milk 
seoretion, the simuficanoe of ' bulk ' m the rations of 
dairv cows, and the oocurrence of tuberculosis m 
oate(|i. Dr Wnght succeeds Prof E P Oathoort, 
who wU retam his active coimezion with the Instetute 
in th^Jipmtian ot vioe chairman of the Committee 
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Historic Natural Eyents. 

Aug a 4 , 358 Great Storm In Black Sea — ^A violent 
storm, accompanied by a great mundation of the sea, 
ocour^ m the Black Sea , at noon the sky was quite 
dark Macedonia and Aiw Mmor suffered severely 
The storm was followed by a great earthquake 

Aug S 4 >s 5 , 1905 Rainstorm in Eastern Ireland — 
Ram began to fall shortly after 9 r H on Aug 24 in 
Dublin, and contmued steadily for 34 hours, during 
which period about 4 inches of ram fell generally, 
the amount mcreasmg to 5 60 mches on high ground at 
Bray F loods caused a great deal of damage to roads 
and bridges, while part of Bray was submerged to a 
depth of 4 foot, and the electric hght generators wore 
put out of action 

Aug as, 1839 Red Snow — Although the oiiur 
rence of patches of red colour in old snow hod been 
known for long, one of tho earliest detailed determina 
tions of tlie true nature of tho colouring matter was 
that made by R J Shuttleworth m 1839 {Edinburgh 
New Philosophical Journal, 1840, p 64) He exam 
tnoil nucroscopically melted rod snow from the neigh 
bourhood of tlie Hospice du Gnmsel, and found that 
the red colour was due to a number of mmute organ 
isms, both I lagellata and Algae Tlie snow was de 
sonbod as liavmg a rosy hue, like very pale blood , 
bemg old it was granular, and tho colourmg matter 
was contamed in the mUrvals between the particles, 
giving the surface a vi med anjieaianco The colour 
extended to a depth of several mches or a foot 

Aug as, 1890 Thunderstorm in Eastern Alps — 
At about 4 PM a thunderstorm owurred at Pesaro 
m noith eastern Italy, travelling very rapidly north 
lastwards across the Adriatii and eastern Austria 
so far ns Vienna The ramfall was not espeiially 
heavy, the largest total being only 3 5m, partly 
in the form of bail, but the storm was notable for 
the sharp rise of iiressure, at Pesaro more than 
6 mb , which accompanied the onset of the storm, 
and the violent wmds At Poearo the wind velocity 
reached 80 miles jier hour, and at Pola 62 miles per 
hour Much damage was done, trees uprooted and 
house 8 unroofed , many ships weie vrrecked The 
violent wmds blew from the south west, parallel with 
the track of the stonn and at about the same speed 
Aug as, 1935 Lightning at San Joaqmm Valley, 
California On Aug 26, 1926, a lightning storm broke 
over tho valley A fiaahof lightmng struck a VdO.OOO- 
bairel oil reservoir of the bhell Company at Coalmga 
and caused an immense fhe The heat developed by 
tho fire was sufficient to raise 1000 cubic kdometres 
of air through 10° C Owmg to this mtense heat, 
whirlwinds were formed over tho fire, and D Brunt 
found that the energy supphed bv the fire was ample 
to account for the lonnation of violent tornadoes 
This lightmng stroke cost the lire insurance compamee 
more than one million dollars 

Aug 36 , 1346 Cr 4 c 7 Storm — It is related that 
just before the battle of CnScy a shower broke over 
the French and English armies, and largely disabled 
tho Genoese crossbowmen with tho former by wetting 
their Btrmgs The English archers, keeping their bows 
m cases, were not affected, and it has bem said that 
this mcident influenced the course of the battle 
Aug 36-38, 1883 Great Eruption of Krakatoa — 
The great eruption of Krakatoa, m the Sunda Strait, 
attamed its maximum phase during these days In 
a series of great outbursts, two thuds of the island 
diBMpeared The sounds of the exploeionB were heard 
at Diego Garcia (2376 miles) and Bodnguez (3080 
miles) Waves of longer pinod oraoked walls at 
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Batavia (100 milea), and others, registeied by baro 
graphs, travelled at least three times round the earth 
Sea waves, causing the loss of 36,500 lives m Java 
6urid Sumatra, were regutered by tide gauges m French 
and Kngliah ports The dust dnfti^ m the upper 
atmosphere gave rise for months afterwMds to sunset 
glows of great bnllianoy 

Aug 36, igis The Norwich Floods — Heavy ram 
began to fall m East Anglia in the early morning of 
Aug 26 and continued until the monung of Aug 27 
The total penod was not much longer than twenty four 
hours, but m Norwich and neighbourmg paits tho 
fall exceeded 7 m and reached 8 09 in at Brundall 
and 8 26 m atSprowston Tho fall of 7 81m entered 
to Aug 26 IS the heaviest known m a day m the coat 
of England Tho area with more than 6 m was 
estimated as 1030 square miles, smd m an area of 
1939 square miles tho volume of ram exceeded 160,000 
million gallons Serious floods occurred m several of 
the eastern counties, and particularly in Norwich, 
whore the wator level m the flocxled part of the city 
reached a higher level than on any previous nc(»Hion 
Many bridges wore destroyed and road and tail tiaflio 
was dislcxated over a wide area 

Aug 38, 1733 Hurricane in Jamaica — Tins was 
the greatest humoane on recxiid m Jamaica, and 
devastated tho whole island It began at Port Royal 
at 8 A K emd Isstcxl fourteen hours, during which tune 
the ram was mcossant and the storm veered all around 
the compass In Kingston most of the buddmgs were 
thrown down or much shattered moludmg the ohuroh 
Ihe fort suffered veiy much, and some of tho guns 
were washed mto the sea Out of (ifty veesels m port 
only four men of war and two traders were saved and 
about 400 lives were lost After the hunKCUie there 
was a (aim and tho air was so poisoned by the smell 
of deoaymg bodies that an epidemic broke out 

Aug 39, 1776 Fog at Long Island — After the 
deft at of Washmgton’s army by tho British m the 
battle of Long Islwd, tho AmorKiuis were apparently 
caught in a trap, for their retreat was cut oil by a 
British fleet m East River That night, however, a 
dense fog blmded tho British look outs and tho 
Anieiican army was able to escape across the nver to 
NiwVork 

Aug 39, X885 Sirocco at Palermo —An mtonae 
sirocco began at Palermo at 1 a m with a strong 
hot wind At 9 A M the temjieratuie had risen to 
104° F and at 1 p m the thermometer m the shade 
stood St 121° F , by far the highest over recorded ra 
the town The distnbution was, however, very ip 
regular, diftermg by 20° m different ports The air 
was very dry, tho relative humidity bemg only 10 per 
cent 


Societies and Academies. 

Edinbuhoh 

Royal Society, July 7 — A J Clark, C P Stewart, 
and R Gaddis The metabolism of the heart The 
frog's isolated heart, perfused with Rmger, mam 
tamed a regular oontraotion for 48 hours, and more 
than 90 per o«it of the cnei^ was derived from a 
non carbohydrate source "Hie sugar consumption 
of the heart could not be increased materially by 
addition of glucose, serum, and msulm to the perfusion 
fluid There was a small but steady excretion of 
nitrom &om the heart, and the oxidation of the 
protem equivalent of this nitrogen would have 
(^rreaponded to about half the oxygen consumption 
of the heart The leapiratory quotient of heorte 
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perfused with Ringor s fluid lay between 0 80 and 

0 86, and did not nse above 0 90 when msulm and 
sugar wore added Ihe results suggested tliat the 
is^ated frog h heart used proteins as its chief source 
of enor^ — E T Copion Ihe dehnite integrals of 
interpolation theory Pho cardinal function of m 
terpolation theory, introduced by Prof Whittaker, 
has been represented by dehnite integrals m two 
distinct ways, the flxst flue to W L 1 errar, tho second 
to Ogna and J M Whittaker In this note the 
relation between these rejiresentations is discussed — 
J Geronlmua On some persymmotno determinants. 

Pabib 

Academy of Sciences, June 30 — Bigourdan The 
observatory of Mfksham, m the rue Vieille du Temiile 

A d Arsonval An X ray tube of tho Coolidgo 
type working at 400,000 volts G Cerf A class of 
Backlund transformations loading to ^lartml differ 
ential equations of the seioiid older with double 
charaotonstics Mme N Samoilowa-Jachontowa 

1 he calculations of planetary perturbations by means 
of a new independent vsiiable — Raoul Gautier 

( onoemmg Tempol s first ptnodio comet, 1867 11 - 
H Muraour and G Aunit The comjiansoii of 
calculated explosion pressures with experimental 
< xplosion prossuroe In a previous paper tne authors 
have shown that there is good agreement between the 
f xpenmental explosion pressuies, corrected tor ooolmg 
by the walls and the pressures, starting with the 
Nomst Wohl s{>ecifio heats 1 1 is work lias now boon 
supplemented, woikmg with a powdir giving a very 
high explosion temperature (3600° C ) Bearing m 
mind that a large extrapolation was necessary for the 
spociho heats, and that the calc illation of the amoimt 
of dissociation was somewhat uncertain the diflor 
cnees between the calculated and observed pressures, 

0 6 per tent to s 3 4 per cont aro satisfoc toiy — 
Horia Hulubei A photo elec tiic coll for the iiltia 
violet Method of sensitismg Palladium was chuson 
for the motal, sonsitiBod by active hythogeii With 
an accelerating potential of 120 480 volts, the tliresh 
old was about 2860 A — Henri Marcelet and Henri 
Debono Spectrogiaphic analysis of tho various types 
of fluorescence of olive oil, ibscrvefl m ultraviolet 
light — Marcel Guillot The relation of several 10 
ootions carrying down polonium with the existence, 
m the form of colloidal precipitates removable by 
tho centrifuge, of insoluble derivatives of this radio 
olemmt In all cases, whore more than 97 jier cent 
of the polonium can be carried down by a foreign 
precipitate, it is possible by ceiitritugatioii without 
tho addition of a foreign element to prove the pre 
upitation ot an insolublo compound of the radio 
element A Sanfourche and L Rondier Tho 
irreversible reduction of the oxides of nitiogen by 
sulphurous acid — A Aatruc and M Mousseron The 
mioroanalysis of the calcium ion Iho method is 
based on the precipitation of the lalciimi as the 
double mtnte CaK, Ni(NO,),. washing with aqueous 
acetone (20 per cent) and alcohol ether, and reduction 
of the mtrate to ammonia The method gives good 
results for amounts of 0 J 1 0 mgni of oaloium — 
P Brenana and K Yeu Bromo diiodophenols, sym 
metnoal trihalogen compounds — G Darzeni Styr 
^yl allylaoetio acid and its conversion into a 
tetrahydronaphthalene derivative — Wyart The 
study of heukuidite by means of the X rays — Pierre 
Bonnet The tiirust m the south trans Caucasian 
geosynohne — Marcel Reubault The glacial forma 
tions of the Ndoubielhe massif (Hautes Pyrenees) 
— P Russo The dipping of the Middle Atlais 
under the plain of Moulouya (North Morocco) — 
H DerriUe Lunel marble its varieties — C Dauzire 
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and J Bouget The influenoe of the e^losioal oou 
stitution of the ouil on the {>omta where hail falls 
In a hailstorm near Bagn^res, the heaviest fall of hail 
was on siliceous schists and metamorohio rooks 
limestones are protective affauist hail '^eso results 
confirm the views previously published by the auUior 
on the influence of the constitution of the soil on the 
distribution of hail — Pierre Dangeard Obse^ations 
on the living protoplasm of Algse 

fRArow 

Polish Academy of Science and Letters, Hay 5 
T Waxewski Asymptotic Jacobiatis and the change 
of the vaiiables in multiple integrals S X 2aremha 

Remark on the Hingularitioa of systems of differential 
equations not solved with resjiect to the differentials 

J Pagaczewski The provisional elements of the 
variable stars Algnhdes, 40 1029 Eridani and 43, 
1929 Ononis — W1 Gorcsydski The degrees of trans 
paiency of the atmosphere for solar radiation on 
sevoraf oceans and some othei regions W Swieto- 
slawski and S Bakowski homo ox(>erimentH on the 
velocity of evapoiation of luiiiids on a surface of 
heated platinum Mme H Blasskowska-Zakr- 
sewska The velocity of evaiioration of liquids on 
heated metalho surfaces — K Dziewodski and A 
Obtulowicx Tlie benzoyl derivatives of fluorene 
M Ramult The lladoceran fauna of PomenSlIie — 
M Ramult A case of gynandromorphism m the 
species Alona W1 Sxymonowics Pho in 

nervation of the tactile hairs of the seal — B Pet- 
■chenko The grafting of leiisen s rat sarcoma on 
the mouse 

Gfnfva 

Society of Physics and Natural Hutory, May 22 — 
Th Tommasins The exiierimeiital proof of the 
existence of the other given by that of the ultra ted 
dvnamical rays The author recalls the phenomena 
obseived on a larliometer with triple glass walls , he 
attiibutes the motion to the action of ultra ret! rays 
which he lalls dynamic, and considers that his ex 
periments prove the existence of the other The latter 
IS the agent conveymg the enei^ which, ui contact 
with matter, can take any of the forma known m 
physios — R Gslopin home new mmerals m the 
scoria of blast furnaces One of the mineials studied, 
from Its ciptual piopertios, belongs to the peridote 
group , the other suggesting the mixtures in vanablo 
proportion of gehlenite and akennamto studied by 
Ferguson and Buddington 

June 6 L Duparc The molybdenite deposit of 
Axegour (Morocco) The molybdemte is contained 
m grenatites, a product of contact metamorphism 
of a granite From the research work on this deposit 
it would appear that there aie important quantities 
of this mineral, m proportions reaohuig more than 
3 per cent -H Bnner and J Oeshuxsss Researches 
on the formation and decomposition of cyanogen 
Ktudy of the chemical action of eleotno discharges 
Submitting the carbon mtromn system to heat and 
to electric discharges of various kinds, the authors 
have been unable to prove the production of cyanogen 
The velocity of decomposition of cyanogen at various 
temperatures has been meomred , it u msufllcient 
to lead to the complete destruction of any cyanogen 
which might have been formed The abmee of the 
formation of this substance ean be explained by the 
peculiantiea of the chemioid action of eleotno dis 
chargee — N Dsnox The calculation of the New 
toman mtential of a oertam heterogeneous sphere 
71 m author estabhahee a formula giving the value of 
the potential at a point inside the sphere 
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Royal Society of New South Wales, June 4 — F W 
Booker A review of eome of the Fermo Carboni 
forous Produottd« of New South Wales, with a 
tentative reolassificatum The several forms com 
pnsed m Productus Braehythaerue, O B Soweiby, 
1844 were reviewed m the light of recent researches 
They belong to a distinct genus Tcrralcta oontainmg 
at least four species — H G Raggatt and H F Whit- 
worth The intrusive igneous rocks of the Muswell 
brook Singleton Distnot (1) Introduction Three 
groups of mtnisive igneous looks are reooppii^^ ee 
follows ( 1) Alkalme basic sills , (2) plum , (3) dykes 
and small sills Tlie alkaline sills include the Savoy, 
Plaahett Carrington and Fordwich mtrusions, each 
containing acid and basic phases and presenting an 
interesting study m magmatic differentiation The 
plup consist of basaltio ty|ies of rock poor in felspar 
and iich in ferro magnesian minerals Many contain 
ncpheline Ihe dykes and small sills are numerous 
The former incluclo ponihyiitic and non pori>byntio 
types of rocks The sill rocks resemble very closely 
the latter tv|)e The age of the first two groups is 
almost lertainly Tertiary , tlie third group requires 
further study More the age can be stated Apart 
from their scientific interest, a study of the intrusive 
Igneous rocks has considerable economic interest m 
relation to coal reserves, and the possible oocuirence 
of oil and gas A R Penfold The essential oils of 
Zterta SmtAtt (Andrews) and its vanous forms This 
Uutaceous shrub grows m moist situations thniugh 
out New South Wales, Vit tona and Queensland The 
chemical composition varied according to the Icwahty 
from which ]>lant material was obtained Yield of 
oil from Queensland material is about 0 *5 per cent on 
fresh material or 0 0 jior tent on air rlried leaves 
Ihe pnnci|ial constituents are safrol with a little 
methyl eugonol (70 80 jier cent), together with 
<1 a pinone sescjuiterpcnes, etc Matonal from Narra 
boon New South Wales contains O'! per cent methyl 
eugenol and the phenol esters from Toronto matonal 
aio a mixtuie of climioin and safrol 
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Eua^enic Sterilisabon 

S OME of the young jieople of Germany would 
have U 8 believe that much of the time that 
can he spared from their more matenally fruitful 
exploits IS given over to singing a song which they 
call Deutsche Jugend heraua Its language 
borrowed from historical romanticism permits 
if it does not foster a certain diversity of inter 
pretatiOD and some hnes uith a franklv Chnstion 
significance may even be omitted at the dihcretion 
of the singer Claim to popularity is thus made 
more cathohe 

Wollt Ihr em neues bauon 
mit Uanden stark un 1 rein 
in glAubigem Vertiauen 
laast diea die Losung sein 
Don Femd in eigner Mitte 
gefailt m emstem Strsuas 

Morahsta it is easy to see may use these lines to 
assist them in focusing attention upon that enemy 
in their midst distinguished as the beam while the 
nationalist may recognise more immediately its 
particular referabihty to the communistic mote 
We are assured honover that the rtsihtncy of 
this credo unites rather than divides and such 
demonstrations as we have enjoyed tend to rein 
force the assuranu audibly But we cannot help 
wondering what will happen m the world when the 
youth of one country or another not only present 
accessible enemies m their patnotic songs but also 
define them with scientific precision 
The real enemies of mankmd are made yearly, 
more and more accessible to attack by science and 
if it were not for the proti ctive screens intangible 
and often fantastic thrown up by the unsoientifio 
for whom nakedness even the encmv s still seems 
to possess terrible powers mankind might sub 
jugate very speedily its worst foes But if as bir 
Walter lletcher has lately pointed out a mere 
ailment like cancer has only been made accessible 
to scientific study through the lifting of foolish 
and superstitious taboos how can we expect the 
direr social maladies to be approached courageously * 
A protective hedge of errors and superstitions 
hems them m on every sidt so rank and poisonous 
that it seems that even science is mfeoted and 
intimidated while it attacks 

How else is it possible to explain the demand 
just put forward * by a committee of the Eugemos 
Society for permissive legislation which would 
take a whole generation to achieve a reduction 
m the incidence of mental defect not of a hundred, 
not of fifty not of twenty five but problematically, 
• Commtttw air Lts^Mnt Enginio SUrlllMtloa Kngeiiiai Sooietr 
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of aerenteen per cent < Between onr people and 
the reabsation of this slender benefit stands “ an 
ambiguity of the law ” which the Society proposes 
to remove A person may, with consent, be 
sterilised in the interests of his own health In the 
interest at the pubho health, present or future, he 
may not be stenlised By a ounous l^|al mversion, 
the * willing mind ’ of the individual cannot take 
away the offence against the pubho even should 
he be prepared to save it from all poaaibihty of 
contamination by his own progeny The offence 
consists m a ‘ maun ’ which depnves the mdividual, 
or BO it may be contended, of martial courage, and 
the State of a vessel, however unsuitable otherwise, 
for this same virtue To contentions of this sort, 
surely the monosyllabic gemus of Mr H G Wells’s 
latest novel has supphed the only effective answer 
To meet the practical situation, the comnuttee 
proposes a Bill legalising eugemc sterilisation This 
would authorise the mental deficiency authority 
or supermtendent of an institution to sterilise a 
mental defective, subject to the consent of the 
parent or guardian and of the Board of Control, 
and of the spouse if the defective is married In 
the ease of defectives deemed capable of giving 
consent, stcnluation would not bo performed 
otherwise than with this consent It would 
authorise the voluntary sterilisation of a person 
about to be disehaiged from a mental hospital for 
the insane as recovered, again with the added 
consent of Board and of parent, guardian, or spouse 
and it would legalise voluntary sterilisation for the 
sole purpose of preventing the transmission of 
hereditaiy defect seriously impainng physical or 
mental health or effieiency 
Five members of the committee and another 
contnbuted to the LaTUxt ior July 19 a letter 
defending this policy The defence combats the 
assertion that if every certifiable mental defective 
had been sterilised twenty or thirty years ago it 
would have made httle appreciable difference to 
the number of mental defectives existmg to day 
It repeats a sentence of the committee’s report 
urging that " if all the defectaves m the commumty 
could be prevented from having children the effect 
would be even on the most unfavourable genetic 
assumptions with regard to defeotiveneH, to reduce 
the incidence of mental defect by as much as 17 
per cent in one generation ” 

Obviously a 17 per cent reduction m the incidence 
of mental deficiency is more desirable them a 17 
per cent increase But do the committee’s pro 
posals ensure this reduction * Clearly, no The 
quoted promise at least that reduction if 
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the fertility of all living mental defeotivea is ptn> 
vented !^e committee’s proposals, wilii their 
emphasis upon the voluntary principle, by no 
means ensure that the 300,000 certifiable mental 
defectives in England and Wales would be stenhaed 
Who must consent t (1) The patient, if be is 
capable (2) The parent or guardian (3) The 
spouse if the patient is married (4) The Board of 
Control The calculation, it is true, is based on 
two assumptions “ highly unfavourable ” to the 
effectiveness of the proposals — ^that the genetic 
factor responsible for defectiveness (primary 
amentia) would be much ‘ earned ’ and would only 
rarely produce manifest defectives, and that d^ 
fectiveness is uniformly distnbuted throughout 
the community (The fertihty of defectives also 
IS assumed to be that of the aven^ of the 
population ) 

How unfavourable, on the other hand, are the 
chances of permission 1 Nothing is gamed by 
attempts to wnte off opposing assumptions A 
figure IS a figure, nght or wrong 

Again, IS a 17 per cent reduction all that ougomo 
science can promise t Disregarding altogether 
those so intelligent defectives who will strive to 
serve the country by seeking this minor mutilation, 
IS it the institutional class that constitutes the chief 
danger to society t Prof MaoBnde (Natcbb, 
Jan 11, 1930, p 40) says emphatically that this 
but touches the fringe of the problem " The 
defectives most dangerous to society are those 
who are never confined m institutions at all I The 
high grade defectives are just able to support 
themselves in the lowest paid and most unskilled 
occupations, and no civilised government would 
take the reeponsibihty of confining them, and so 
they go on propagatmg large famihes as stupid 
as themselves ” His idea of penal sterilisation, 
a punishment “ for the economic sm of producing 
more children than the parents can support ”, is 
one which becomes more and more difficult to 
apply as more and more ways are devised by the 
State for screemng the mdividual from biologtcal 
estimation 

Is there not a real danger that the advocates of 
such legislation as here may mistake the assent 
of the pohtioal machine for victory ! If assent 
were gained, would it not be much more accurately 
determined as the hall mark of failure 1 It is not 
the assent of the State, but the mitiative and 
creative power of the State, that is needed to secure 
essential progress, and that will not exist until our 
legislators of all parties or of any party denve their 
mspirationfromtheoultivationcf natural knowledge 



August 30 , 1930 ] 


NATURE 


303 


Biochemistiy for Students. 

(1) The EaeenttdU of Chemical Phjfnology for the 
Use of Students By Prof W D Halliburton, 
Dr J A Hewitt, and Dr W Robson Twelfth 
edition Pp XU + 383 (London, New York 
and Toronto Longmans, Green and Co , Ltd , 
1939) 9« 

(2) A Text book of Btochemtstry for Students of 
Medicine and Science By Prof A T Cameron 
(Churohill 8 Empire Senes ) Second edition 
Pp XI +482 +2 plates (London J and A 
Churohill, 1929 ) lUs 

(3) A Course m Practical Biochemietry for 
Students of Mediane By Prof A T Cameron 
and Prof Frank D White (Churohill s Empire 
Senes) Pp x+222 + 4 plates (London J 
and A Churohill, 1930 ) 8s 6d 

(1) A FTER more or less of a dependent career, 
biochemistry has at last attained what 
one might call ‘ Dominion status ' among the 
oommnmty of the biological sciences, and the 
three small volumes under review are a token of 
this attainment One of them, ‘ The Essentials 
of Chemical Physiology , which was first published 
in 1803, now appears m its twelfth edition, the 
ongiual author, Prof W D Halliburton, the 
pioneer of biochemistry in Great Bntam, being 
assisted m its production by two representatives 
of the modem school. Dr J A Hewitt and Dr W 
Robson For training medical students m what 
will be of real value to them in their jnofessional 
work as physicians, the book is excellent The 
guidance by the experienced teacher of a difficult 
subject 18 seen in the selection and arrangement of 
the experiments, and these are described m such a 
way as to give the student opportumty of testing for 
hii^lf the broad pnnciples of the subject, as well 
as of acquiring some practice m those quantitative 
methods which are used as aids m clinical diagnosis 
To acquire perfect accuracy m the use of quanti 
tative methods would take much more tune than 
the already overcrowded medical oumoulum can 
afford Nor, indeed, were the time available, 
would it be of much value to try to do so , never 
theless, it is most important that the physician 
should leam enough about how the methods are 
corned out, so that he may be m a position to know 
what emphasis to place upon the results submitted 
to hun by the olinioal chemist It is through a lack 
of thu knowledge that many phymoians fail to put 
a proper value on the assistanoe they can denve 
irom the biochemist They ore apt to look upon 
him merely as a teohnioian whose work is done 
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when he has rejimted the results of the often 
laborious, and sometimes useless, chemical analyses 
assigned to him They fail to nudise that mtimate 
collaboration between physician and biochemist, 
not only m the diagnosis but also m the conduct of 
the case, would be mvaluable It is this principle 
that a modem course m biochemistry shotdd teach, 
and the present volume furnishes an ^mirable step 
ping stone leading to its realisation by the student 
The theoretical matter is sufficient m scope to 
connect the purely chemical with the physiological 
aspects of the subject Occasionally, as is a 
common fault with all elementary texts m a grow 
mg science, dogmatic statements are made, when 
really the tmth is not known with certamty For 
example, it is stated on p 140 that regurgitation of 
the duodenal contents is the normal method by 
whirh the acidity of those of the stomach is pre 
vented from rising too high Is this proved ^ 

The pnntmg of the expenmints n bold type is 
an oxcoUent idea 

(2) The other two volumes are of a somewhat 
different type One of them is the second edition 
of a Text book of Biochemistry , and the other, 
which now appears for the lirst time a practical 
manual to go with it The text book differs from 
Halhburton s Essentials m bemg not restneted 
to the needs of the medical student It treats the 
subject on somewhat broader Imes, and will be 
found most useful as an introductory text for 
those who may be looking forward to a career m 
I biochemistry itself, or are studying it with the view 
I of entering one or other of the many non medical 
soienoes (agncultnre, bacteriology, food chemistry) 
m which its principles ore applied 

By a judicious use of small prmt much of the 
more advanced matter is kept by itoclf and may be 
omitted without disturbing the sequence of the 
text Although the author is a chemist by tram 
mg, he has succeeded admirably m incorporating 
with the purely chemical material the biological 
and the in^ical apphoations of his subject Here 
and there, however, the physiological teaching is 
somewhat unorthodox, as, for example, on p 143, 
where we are told that the mtestmal juice is largely 
secreted by the glands of Brunner 
The book is clearly written, the subject matter 
very well selected and arranged, and sufficient 
attention is given to the discussion of unsolved 
problems of biochemistry to arouse the interest of 
the better type of student, for whom also a short 
bibliography at the end of each chapter affords a 
guide to further reading The euly appearance 
of a second edition is evidence of the demand for 
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such a book, and tho author may justly be proud of 
his success. 

(3) The “ Practical Biochemistry ”, by the same 
author in association with F. D. White, contains a 
series of laboratory exercises requiring at least 
fifty-six periods of three hours each to carry out. 
This exceeds considerably the time available for 
such work in the great majority of the medical 
schools of Oroat Britain, so that, if the text were 
adopted, considerablo pruning would be necessary 
by the teacher. The course is arranged in two 
parts ; the first dealing with qualitative pro- 
cedures and the second with quantitative. In the 
latter, only one approved method has been selected 
for detailed description of each substance esti- 
mated, brief references being also given to other 
methods. As an accurate and useful laboratory 
guide to the fundamental experiments of bio- 
chemistry, the book is excellent 

An Optical Miscellany. 

(1) Introdvction to Physical Optics By Prof. John 
Kellock Robertson. Pp.vii -(-422 -h 6 plates (Lon- 
don : Chapman and Hall, Ltd., 1930.) 20s. net. 

(2) TraiU dt polanm^trie. Par Prof. Geoi^ 
Bruhat. Pp. xvi -f 447. (Paris : £«lition8 de la 
Revue d'optique thdorique et inslrumentale, 19%).) 
66 francs. 

(3) Ovide de Vouvrier en verres d’opttque de prMston. 
Par Col. Charles D^v6. Pp. xvii + 268. (Paris : 
Editions de la Revue d'optviue iMorique et inalru- 
mentale, 1930.) 36 francs. 

(4) Zur Geschichte der Zetssischen WerksldUe bis zum 
Tode Ernest Abbes. Von Moritz von Bohr. Mit 
Beitr&gen von Max Fischer und August Kohler. 
Pp. viii + 120 -(- 10. (Jens . Carl Zeiss, 1930.) 

rriHESE four books represent some aspects of the 
JL widespread domain of ‘ Optics ’. (1) Prof, 

Bobortson’s “ Introduction to niysical Optics ” 
will appeal more to the theoretician than to tho 
experimentalist. Its tendency is to present an 
idealised picture in which mundane difficulties dis- 
appear, as IS no doubt quite necessary if some slight 
ideas of relativity and wave mechanics arc to be 
introduced before the end of a not-too-long book. 
It is, however, a very lucid and direct treatment in 
which the modem developments of the subject of 
the interaction of radiation and matter receive their 
due balance of attention. The early parts com- 
juise a clear discussion of lens and mirror optics 
(treated on the ‘ wave ’ basis), interference, and 
d^ftjKjtion. The mathematics is limited to simple 
and trigonometry. 
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While it is good to find that the sign conventions 
used in the lens and mirror problems are in agree- 
ment with those of technical practice, it is greatly to 
be desired that authors would not alarm students by 
remarks such as “ in any problems dealing with 
refraction at a spherical surface, it is bettor not to 
work from a formula but from fundamental con- 
siderations ”. If the use of unsymmetrioal formnlsa 
such as 

P q° r' 

were only replaced by the symmetrical form 

n' n n'-n 
r " 

the need of injunctions about “ fundamental con- 
siderations ” would not dismay people whoso time 
is limited. 

We wish that it could be realised that the physical 
difficulties, over which books such as this glide so 
easily, have an educational value in themselves. 
Let the student realise that the slits actually used in 
Young's experiment may bo big enough to contain 
thousands on thousands of atomic sources of light 
in their breadth (let alone their length), and what 
becomes in his mind of the “well defined wave 
fronts ” which spread out (according to this book) 
from a single slit ? These conceptions really are a 
little too facile, in view of the matters dealt with in 
the concluding chapters. Do wo really understand 
‘ interference ’ so well ; more especially interference 
under large path diSerences ? 

(2) Prof. Bruhat in bis “ Trait4 de polarimdtrie ” 
writes for serious experimenters who are interested 
in exact measurements. To make the subject 
intelligible to a wider circle, he includes a discussion 
of tho principles of the wave theory. His ex- 
perience evidently allows him to assume very little 
exact and systematic knowledge on the part of most 
beginners in this field, so that all points in con- 
nexion with instruments and their functions aro 
explained with the greatest thoroughness and care. 
As he admits himself, some parts of the book are 
“ over-developed ” with respect to tho require- 
ments of certam classes of reader, but, as new 
applications of polarimetrio measurements are 
coiitinuslly being described, the collection of cog- 
nate material in a single volume will find few to 
condemn it. 

After dealing at length with instruments and 
sources of light, he discusses the chief phenomena of 
rotary polarisation and measurements in this con- 
nexion. Home attention is given to tho theories 
of stereo-chemistry ; then normal and anomalous 
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rotary dupenion and diohroism are duouflsed The 
treatment u introduotory and non mathematioal 
After thu prepu^tion a spemal section u naturally 
devoted to the determination of sugar contents 
and some final sections deal with the rotary effects 
of orystalB and magnetic rotary polarisation 

ThiB book illustrates m a most striking manner 
the vast developments of such special subjects which 
have taken place within the last half century The 
comprehensive bibliography is a very useful feature 
We may envy Prof Bruhat the oathohoity of his 
reading and knowledge especially when his veil 
known works on electricity and thermodjmamics 
are remembered 

(3) Col Charles D^v^ s httle guide for the worker 
m optical glass is one of the latest of the useful 
sents published by the Institut d Optiquo to which 
Prof Bruhat s Polanmdtne also belongs It 
should be very useful to those who have to control 
the grm ling and polishing of glass The section on 
the mechanical theory of the grmding process is very 
original and suggestive This subject is a matter 
which has received very httle systematic attention 
(at least if it has the results have never been 
published) so that this analysis and explanation 
should appeal to the practical worker who can arm 
himself with the necessary technical dictionary and 
thus make shift to overcome the language difficulties 
wfaich are somewhat more formidable m connexion 
with workshop and commodity terms than m 
ordinary scicntifac hterat iru 
While the chapters on practical tests for optical 
glass and finished prisms etc will offer some useful 
hints they by no means exhaust the subject We 
are surprised to hear that the m^thode dcs ombres 
portees is uioomparablement plus sensible 
than a smtable form of the Foucault test The 
verifications k 1 atelier mclude many useful 
methods but molude no mention of the mterfero 
meter which has long since ceased to bo a purely 
laboratory instrument The auto colhmator is 
important enough m practice to receive more atten 
tion These suggestions are however not made to 
minify the value of a book on a subject m vdiioh the 
available literature is so scanty 
(4) Turning to an item of greater human mterest 
Prof M von Bohr writes an mteresting historv of 
the Zeiss Optical Works up to the tune of the death 
ofAbbe If will appeal to allwho have even a slight 
knowledge of optics and are also mterested in the 
development of teohnioal industxy 
Here we trace the early influences Burrounding 
the founder of the firm Carl Zeus which doubtless 
led to hu desire for the co operation of sooh a 
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partner as he found most fortunately m Ernst 
Abbe 

Abbe himself was indifferent to publicity and 
but little of hu Bountifio work u published but 
these pages give some glimpses of hu uniemittuig 
I activity and painstaking thoroughness — especially 
m the aooount of hu early experiments on the mode 
of the formation of Ihi image m the microscope 
Thu firm found the secret of success m team work 
bv competent individuals unier adequate leader 
ship If thu was a singularly effective recipe m 
the latter half of last century it u now a «»e qua 
non L C Mastin' 

Law Causation, and Reality 

IdentUy ami Realxty By Emile Meyerson Au 
th< nzed translation by Kate Loewenberg 
(Library of Philosophy ) Pp 405 (London 
George Alien and Unwm I td New York 
The Macmillan C o 1930 ) Ifts net 
Idenitiat und Wtrkltchkett Von Emile Meyerson 
Deutach von Kurt ( retting nach ler 3 Auflage dea 
Ortgxnala Fingoltitet und mit Anmerkungen 
versehen von Prof Leon Lichtenstem Pj xl + 
534 (Leipzig Akademuche Verlagsgesellschaft 
m b H 1030 ) 31 gold marks 

T H1< pubhcatiou of h nglish and Cerman trans 
lations of Dr Meyirsons work (1908) is a 
somewhat tardy recognition of its importance The 
present versions are baaed on the third edition of 
1926 which u practically that of 1912 with notes on 
subsequent developments m science Although thu 
may seem to restnot the 'value of the book the 
additions accord sufficiently well with the author s 
analytical investigation of the two cardinal xninciples 
which research has once again thrust mto the fore 
front of debate — umversal causation and umvcrsal 
conformity to natural law What constitutes the 
ultimate ground of tbeur presumed uni'versahtyl Is 
it the mduotive outcome of observation and expen 
meat always imperilled therefore by the Damo 
clean sword of revolutionary discovery or even the 
negative instance 1 Or does its validity consut m 
some quite irrefutable and in a sense a pnon 
ohoraoterutio of thought which finds an adequate 
foundation m the 'very stanicture of reahty ? 

Most scientific workers 'nould unhesitatin^y re 
jeot the second suggestion as a mere vestige of 
antiquated speculation discredited equally by its 
anthropomorphum and by every sound principle 
of methodology On the other hand it must be 
clearly realised that the deducti've and agam in a 
sense a jmon proofs of mathematioB are acquiring 
ll 
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a steadily expanding appbcability within almost 
every field of research , and this to such a degree 
that Prof Whitehead, m “ Process and Reahty ”, 
regards his own survey of soienoe as ample justifica- 
tion for appealmg to rationahsm and metaphysics 
Similarly, Dr Meyerson maintains that the scientific 
concepts of conservation, mechanism, and inertia 
arise not only from the two sources of ‘ lawfulness ’ 
and ‘ scientific causahty ’, but further, as regards 
causation, from a prwn factors which, though they 
certainly remam concealed by science, must not, 
therefore, remam ignored On the contrary, it is 
precisely these factors which, like an ‘ unoon 
Bcious ’ inoessantly though mvisibly directing 
scientific activities, have actually determined their 
slow histone meandonngs from their Ionian ongins 
to to day, alike m the purely mechanical and the 
non mechamcal spheres Thus all the dominant 
concepts “ rest upon what constitutes the founda 
tions of the human mind (p 400) 

From this pomt of view Meyerson exphcitly 
affirms that ‘ metaphysics penetrates all soieneo, 
for the simple reason that it is contained m its x>omt 
of departure We cannot even isolate it in a pre 
cise region ’ It follows, therefore, that ‘ the onto 
logical character of scientific explanation is m 
efiaoeablo ’ (pp 377, 386) and although Humo s 
scepticism and Kant s agnosticism are outstandmg 
anticipations of the prevaihng scientific reaction to 
this contention, recent correspondence m these 
columns clearly expresses the suspicion (to say the 
least) that the science of to day, and still more of 
the future, must inticise its own self denying 
ordinances if it is to do itself justice by socunng 
adequate self consistency The ultimate issues are 
undeniably debatable and profoundly subtle and 
involved , nevertheless, it is the expansion of 
science that is forcing them more and more irre 
sistibly mto consideration Now, however unex 
peoted the advances may be, they still retam an 
ineradicable clement of continuity , and this im 
plies that earher developments may illuminate 
future problems to an important degree Cer 
tainly the present volume is an inquiry mto the 
nature of knowledge as such , but the author pos 
sessos an unusually wide and detailed acquaintance 
with past scientific theory and research, which he 
has incorporated m a systematic and impartial 
critique of current principles directly pertinent to 
reigmng controversies 

It appears to be rapidly beoommg a vital ques- 
tion whether experiment and induction may not 
tend to make science too extremely Baconian , and 
' <<^yerson cites a frank opimon of ijebig s m support 
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of his own plea, favoured among others by Pomoar4 
and Duhem, for pure theory with all its epistemo- 
logioal imphoations He begins with an important 
distmction between the concept of natural law, 
postulating detemuned changes m properties, and 
the idea of causation, implying the constant 
equahty of original propertim to the final, when 
changed conditions are duly taken into account 
Thus causahty comes to mvolve ‘ the principle of 
identity applied to the existence of objects m tune ”, 
it 18 , therefore, ‘ profoundly different from that of 
lawfulness ’ (p 43) 

In its instmctive search for adequate explana- 
tion, then, soienoe has consciously or unconsciously 
pursued this ideal of absolute identity, as expressed 
m mcreasingly mtelhgible forms of atomism, con 
servation, and inertia and this raises the funda 
mental problem as to how far this pnnciple must 
be earned Meyerson proceeds to mamtain that, 
despite all attempts to displace explanation by 
description, or to employ symbolism, science re 
mams ‘profoundly impregnated with the search 
for causality ’ in the foregoing sehae It is, of 
course, obvious that all constants and relativistic 
absolutes are immutable identities hence the 
further crucial issue whether these constants must 
be progressively reduced to a minimum If not, 
how arc they mterrtlated t And bow reconciled 
with the patent diversities of Nature, with teleology 
and mdetemunanoy * 

Here also Meyerson is insistent that ‘ only the 
foundation of mechanism, the explanation of 
phenomena by motion, IB and wdl be really eternal ’ 
(p 416) Yet though science seems committed to 
an endless transition to more and more refined types 
of mechanism, no mechanism ocm ever be final , all 
mechamcal hypotheses ultimately become self con 
tradictory a^ even absurd , while to carry the 
causal pnnciple to its conclusion mvolves ‘ the 
annihilation of the phenomenon — a tendency 
visible m the reduction of natural process to pomter 
readings and equations Equations, agam, are 
essentially reversible, conflicting therefore with the 
irreversibihty inseparable from Carnot s pnnciple 
Finally, “ the end of the reduction can only be nra- 
tional ” (p 409), even though scientific instmet de- 
mands the minimum of an irrationahty it can never 
evade Yet can we agree that reason leads only to 
irrationahty * Is not ‘ super-rational ’ a more 
fitting term 1 To conclude wnth a simple analogy, 
IS the calculus irrational to the child mind, or is it 
not rather super-rational t And may not this best 
desenbe the aspect which reahty must ever present 
to scientific thought > J E Tcbnzb 
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Our Bookshelf. 

Anunoan Ctvd Engineers' Handbook Editor in 
Chief Tbaddeus Memman , Ajsaooiate Editor 
in Chief Thoe H Wiggm Fifth edition, 
thorouf^ly revised and en&^ Pp ui +2263 
(New York John Wiley and Soiu.^o Lon 
don Chapman and Hall, Ltd , 1930 ) 40s net 
Fob the past twenty years or so “ Memman’s 
Pocket Book ” — to give its onginal title — has been 
familiar as a useful compendium of Amenoan | 
practice in civil engmeenng, shanim the field with 
Trautwine and some others across the Atlantic and 
following in the footsteps (more or lees) of Moles | 
worth, Kempe, and other Bntish pubhoations 
Now it has reached a fifth edition, and in oonso 
quonoe of the lamented death of Mansfield Mem 
man, the onginal compiler, it is issued under the 
names of his successors, Thaddeus Memman and 
T H Wiggm As in the case of previous editions, 
a number of associate editors have assisted in 
dealing with separate sections 
Naturally there are changes — partly in the 
matenal and partly m its dieposition The new 
edition oontaim 2263 pagM, or 268 more than its 
immediate predecessor The order of the sections 
has been modified somewhat to suit an alternative 
arrangement by which the book can be obtained, 
if derared, in two volumes instead of one The 
present number of sections is 22, and they oompnso 
all departments of cml ongmeenng work and even 
encroach in some measure, as is inevitable, on the 
neighbounng domains of meohamoal and Ueotneal 
engineering , but, except m a few casual and frag 
mentary paragraphs they do not mtrude appnci 
ably mto aeronautics 

The difiioulties of selecting and arranging matenal 
for inclusion m a handbook (the term pockt t book 
18 no longer appboable to Memman ” and has 
been discarded smee the third edition) aro con 
siderable if not almost overwhelming, and the mne 
teen associate editors have, not unnaturally, had 
different views on the matter The ontical re 
viewer can find here and there examples of what 
he may consider as superfluities and madequacics, 
but he must admit that neither his own, nor per 
haps any, selection would be likely to meet with 
umversal and unqualified acceptance It can be 
said, and said cordially, that ‘ Memman ” in its 
fifth edition mamtains the high standard of previous 
issues and should have we same popularity , 
though, as affects British engmeors, m quite a 
number of respects its outlook ib deflmtely coloured 
by Amenoan conditions and Amenoan methods of 
practice B C 

AguaHe MemmaU ihevr Adaptaitona to Life in the 
Water By A Brauer Howell Pp xu+338 
(Smingfield, HI , and Baltimore, Md CSiarles 
C TChomas , London Bailhhre, Tmdall and Cox, 
1930 ) 22s 6d net 

WiBALm are fashionable at present, both among 
scientific men and the pubhc, on account of their 
supped fenthoommg extmotion by large steam 
whiuerB working upon the high seas away from ^ 
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temtonal control A comparative anatomy of 
aquatic mammals based mainly on them, the sea 
cows, the seals, and the otters is hence opportune 
Thirty-five other genera of aquatic mammals ore 
mentioned, most being rodents or inseetivores 
The head with special sense organs, mouth, and skull 
come m for treatment, our author then passing to 
neck, trunk, tail, and limbs m turn We feel that 
these chapters would be much more informative 
if the habits of aquatic animals had been reviewed 
at greater length, especially their food and feeding 
as closely affecting teeth and head Theories are 
provided as to the fatty tissues respiratory, digest 
ive and vascular systems, but we would have liked 
those studied more closely in relation to the author’s 
I Lamarckian views on evolution Whv he should 
state that ‘ the porpoise has less need for intelli 
gence than almost any other hving mammal ’ is a 
mystery to us 

rhis book 18 necessary to hbranes and will be 
useful to anatomists, for they will find m oviry 
section theories with i»hich they disagree They 
are possible explanations insert^ by the author 
to stimulate his readers, and they are successful 
He himself is oidy wedded to his Lamarckism as 
his introduction shows We do not know how 
vanations that can he selected by Nature arise, but 
ae would like to know what percentage of each 
generation of his white mice made to dig in 
diistnously m the ground for each and every day ’ , 
with outcome a race with specialisod digging feet, 
have died because they could not stand our author’s 
drastic compulsion through twenty or a hundred 
thousand generations However, the functioning 
of all organs is the important study here, not the 
mtthod of an evolution, which might just as veil 
have been assumed 

The Passion for Life By Rev John Lewis 
(Published on the Foundation established in 
Memory of James Wesley Cooper of the ( lass 
of 1865, Yale College ) Pp x + 123 (New 
Haven, Conn Yale Umvorsity Press London 
Oxford University Press, 1928 ) 9a net 
'Fhxsk five lectures have a oertam interest as illus 
trating the contemporary tendency to strengthen 
older feelings and institutions by an infusion of 
> science Mr Lewis is a student and a tutor of 
1 anthropology and also minister in a Welsh 
church llie last generation tended to shut the 
door of the laboratory when it went to the oratory 
this one, moludmg Mr Lewis, tries rather to nutke 
passages between them It is a wholesome change, 
but difficult to carry out, and hable to deform one 
or other of the struotures thus connected In 
this case the account of religion which results 
would not satisfy the more thoroughgoing students 
of lebgion Mr Lewis tells us that he is more and 
more oonvinoed that the “ premier motive of 
religion is the passion for life ”, but this defimtion, 
though oontauung a large element of truth, is 
both too wide and too narrow The ’passion 
for life ’, being a general animal, or even biolMpcal, 
charaotenstio, con soaioely be taken as the differ 
enba of the religions impulse in man, while, on 
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the other hand, the study of rehgion reveals other, 
perhaps equally potent, elements in its genesis — 
fear, for example, awe, and, above aU, the social 
nexus, which though cognate, cannot be identified 
with the passion for life ’ 

The book, however, contains a good deal of 
suggestive matter, rather of the hortatory than 
the scientific kind, and an interesting and more 
detailed account of the cult of the Great Mother ’, 
especial^ among the Babylonians Mr Lewis 
ruiks nm the Sumenan &ibyloman stage of 
civilisation, then the Egjrptian Indian, and Gl^eee, 
followed by Greece and Rome, the Arabian the 
Mayan and the British American F S M 

A Text Book of Dairy Chemtalry Theoretical and 
Practical for Students of Agriculture and Dairy 
tng By Edgar B Ling vii+21J (London 
Chapman and Hall Ltd 1930 ) Os net 
Thi'i book 18 divided into two mam parts — ^theo 
rotical and practical The theoretical part evi 
denocs very careful preparation and an appreciation 
of modem views in dairy science In almost every 
section recent investigations are referred to, and at 
the end of each chapter there are rtferences to the 
pubhcations cited 

The chapter on the constituents of milk contauis 
a short account of the vitamins and of the part they 
play m nutntion Chapter u deals with the 
composition of nulk and the factors which influence 
composition In the following chapter attention 
IS directed to the physioloncal and legal considera 
tions which are associated with variation in com 
position, and reference is made to abnormal milk 
and the apphoabibty of methods used for the detec 
tion of adulteration 

Millc products condensed milk dried milk and 
cream are discussed, and in the same chapter are 
sections treating of the rising of cream mechanical 
separation, reconstituted cream etc The eon 
ditions affecting the making of butter and the 
methods used in the detection of adulteration arc 
referred to m Chapter v whilst cheese and dairy 
by pr^uots are dealt with m the following chapter 
Mention should be made of the chapter on the 
action of heat on milk and the action of milk on 
metals The treatment throu^out the theoretical 
port IS uniformly good the subject matter is qmte 
up to date and is presented attractively 
The second part deals with the pra^ical opera 
tions used in the separation and examination of 
milk, and the methods of analysis of milk and milk 
products NaturaUy there is not in thu part the 
same opportumty for the exercise of mdividuahty, 
but the details are fully and clearly given 

The Quantitative Analysis of Inorganic Materials 
^ Norman Hackney Fp xv+378 (London 
Cnarles Gnffin and Co , Ltd , 1930 ) ^ net 
The aim of the book, which is largely fulfilled, is to 
give sound praotioel, and commercially accurate 
mel^ods of analysis m a form smtable for use by 
advanced umversity students and graduates In 
^uded m the scope of the worii are sections deahng 
with the use d aj^ratus, the theorelioal considera- 
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tions underlying the more important analytical 
operations, the determination of the commoner 
elements, volumetnc analysu, the more com 
meroially important separations of the elements 
referred to, and the complete analysis of ferrous 
and non ferrous alloys, aim of a few selected ores 
and other matonals 

The separation and determination of the metals 
are given in the order m which they are met when 
the analysis is earned out according to the usual 
group method, and are fully and clearly desonbed, 
volumetnc methods being given due emphasis 
The importance of the application of most, though 
not all, of the newer orgamo reagents m the separa 
tion and determination of the elements is n^tly 
stressed 

The hook is free from pnntmg errors and has a 
satisfactory index In view of the recommendation 
of the Joint Committee for the Standardisation of 
Soientihc Glassware that standard volumetnc 
glassware shall bo graduated in terms of the htre 
(1 ) and imlhhtre (ml ) it is undesirable to per 

E otuate the use of the symbol c c On the whole, 
owever, the book can bo recommended for use by 
students and young chemists m eommerci^ 
laboratones A G F 

Einfdhrung tn die theoretische Physik nut be 
sonderer Benlcksichtigung ihrer modemen Pro 
bleme Von Prof Arthur Haas Band 1 
Fdnfte und sechste abermals vbllig umge 
arbeitete und wesenthch vermehrte Auflage Pp 
X + 396 (Berhn und Leipzig Walter de 
Gruyter und Co 19J0 ) 16 gold marks 
The new edition of the first volume of Prof Haas s 
summary of mechanics and physKS contains so 
many alterations that it is almost a new book 
The mam change, houever, is the mclusion of two 
chapters on classical tbormodynamios the first on 
general pnnciples and the second on their apphoa 
tions In these chapters, as elsewhere, exact 
formulation of fundamental ideas and tjqucal 
results IS insisted upon rather than detwed 
analysis of specific problems the general standard 
being rather above that of most honours courses 
m physics Other important changes are additiona 
to the section on generalised equations of motion, 
and the insertion of a section on diffraction As 
a coherent account of classical work, this book, 
which IS m the clear and precise style oharactenstio 
of all Prof Haas’s pubhcations, is invaluable , it 
IB to be hoped that the appearance of a new 
edition of the second volume, on more recent 
work, will not bo unduly delayed 

Birth Control Why and How By George White 
head Pp m + 174 (London John Bole, 
Sons and Danielsson, Ltd , 1929 ) 6« net 
Mb G WHrrxHBAO gives us a trenchant account 
of the arguments m favour of hmitmg the sue 
of families, and also gives us an account of the 
mechanisms thereof The author nghtly pomts 
out that most of the arguments ogamst both 
control are based on sheer ignorance and prejudice, 
or the use of the subject for pohtical propagtmda 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natdbx. No notice is taken 
of anonymous eommunioat\ons.'\ 

Giant EngUah Oyaters (O. edulle). 

It ia commonly believed that old individuala of 
O. edulxs are moatiable of apawnmg aa females, and 
as the matter is of some importance economically, an 
interest is thereby added to the followinK observations. 

On Rept. 20, 1929, Miss K. T. Nicol and Mr. W. 
Searle each collected a jpant oyster (O. edulis) near 
low water mark on muddy 
gravelly ground m Salpombo 
Estuary, near the Salatono (east 
of the Salbtone and south of 
Wareham Point). These oysters 
were kindly given to one of us 
(J. H. O.) for examination, and 
were kept in dishes in the hope 
that natural pawning might 
occur. Apart from size, theae 
individuals were m all macro- 
scopic respects similar to the common oyster (0. edulis). 
On Sept. 20, as spawning had not occurred, an<l ob- 
servations could not be continued after the foUowing 
day, the oysters were measuitsl and woigheil, and then 
placed in a strong solution of T.N.T. (tnmtrotoluene) 
to narcotise thorn. On Sept. 28 the oysters were not 
sufficiently narcotised to iiermit careful opemng, but 
Mr. Amirthalingam omvod at the laboratory and 
continued the observations on the living animal. The 
oysters were carefully extracted on Sept 30 and both 
weie found to be females. The larger oyster, B, ha<l 
in fact siiawned a few ripe eggs into the mantle cavity 
and was found to lie a very fine well-fished individual 
with Its gonad and gonoducts full of ripe eggs ready 
to bo Bjiawned. The eggs are of the same size, e I50i*, 
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as those in smaller O. edulis. The smaller individual, 
A, was a well-fished maturing femalo and contained 
developing eggs SO-lOO/i in diameter. The gonoducts 
were enmty. 

The fiesh of each oyster was rough dried with 
blotting-paper and weighed : A weight 67 gm., and 
B 94 gm. As a fine oyster meat weighs only 8-81 gm. 
these weights offer a good criterion of size. The entire 
giant oysters weighed respectively 731 gm. (—about 
1} lb.) and 1266 gm. ( « about 2} lb.), and their shells 
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were very ‘deep ’as well 08 large (see Fig. 1). A large 
entire eating-oyster weighs 2-2J oz. and has a sub- 
oircular shell 8-9 cm. m diameter and depth about 
3 cm. The shell A had the dimensions : Length and 
breadth, each - 16 8 cm., and depth = width = 48 cm. ; 
B had length =17’6 cm., breadth =10-8 cm., and 
depth = 69 cm., as shown with other dimensions in 
Table 1. Both imhviduals were therefore undoubtedly 
giants, and not merely large thin specimens suoli as 
are sometimes proiliic^ from a flat habit of growth — 
as on a flat sutfaco of attachment. 

Similar giants have occurred in other localities. 
On June 4, 1927, one of us (J. If. O.) examined a 
B^ple of 17 large deep oysters (4-41 inches sub- 
circular) originating from Poole Harliour. These 
observations were made at the beginning of the 
breeding season, when four mdividuals were found 


to bo npo or nearly rijie females, seven iipe or nearly 
ripe males, two others mdiffercnt males and four 
inidiviiluals m a neuter condition. Similar large 
milividuals are said to have been common at one 
time m the upper readies of the Fal River, and fossil 
fomu of apparently the same species are known to 
attain a length of about 10 inches. 

It 19 difficult to estimate the ages of spocimens A 
and B owing to the possibihty of two increments of 
shell occurring in one season, but it is certain that 
the age would bo expressed m double figures. The 
observations recorded above, however, snow clearly 
that large or giant oysters do rtdain the capacity to 
function as females. From what is now known about 
O. edulxs, there is thorofoic every probability that 
individuals may change sex annually from femalo to 
male and back again to female from the ago of about 
three to at least twelve years, it left undisturbed on 
good oyster beds. There is also little doubt that the 
oyster B, mentioned above, would have produced at 
least 10 C.O. and possibly 20 c c. of eggs, which if 
developed would have yielded a mimmiim of about 
three million larva?. Hence the value of large oysters 
of this kind not only for adding to the stock on good 
beds, but also for replenishing those beds which have 
apparently been fished out. It is indeed possible 
that the sudden repopulating of old beds may be duo 
to a spatfall obtained under favourable conditions 
from relatively few giant individuals tucked away in 
inaccessible places, shells of A and B are retained 
in the museum of the Mannc Biological Laboratory 
at Plymouth. J. H. Okton. 

C. AMIBTKALnrQAX. 

The University, Liverpool, and 
Umversity College, London. 


Measurement of Space-Potential In High 
Frequency Discharge. 

MBASunaMSMTS of the space potmitial as well as the 
concentration and the average velocity of the ions and 
electrons in the different pevts of a discharge tube 
have been greatly facilitate by the elegant method 
developed ^ Langmuir and Mott-Smitb [Phys. Ben. 
28. p. 727 ; 1926). This method has already been 


Tabu of DiassBioss or Oiast Saiajoiibi OTgrmis (O tdulu). 
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Buodeeafully employed m the Btudy of d o disohargee, 
but, eo far aa we are aware, it hae not yet been uied 
mao duoharKes In the latter case, a number of 
difficultiee have to be ovetoome before itoan be euooeH- 
fully appked 

In dealing with d o duoharn, the space potential u 
generally reforred to that of one of the eleotrodea 
maintaming the duoharf^ , it cannot be so referred 
in the oaee of an a o diMharm Moreover, m high 
frequency dischargee obtamed with external sleeve 
electrodes — a subject of many recent mvestigations — 
the volt ampere oharaotenstic of the Langmuir 
‘ exploring electrode ’ caimot bo obtamed when one 
of the external electrodes is used m the oirouit 

Wo have bem able to overoome this difficulty by 
using an extra bobbm shaped mtemal electrode to 
complete the circuit through 
the ‘ exploring electrode ’ 
This mtemal electrode is kept 
outside the region of the mam 
disrharge so as not to affect 
It m any way A typical 
volt ampere oharactenstio as 
obtamed Iw us m oxygen at a 
pressure of 0 14 mm of mer 
cuiy 18 plotted m Fig 1 with 
the log^thm of the current 
to the ‘exploring electrode* 
as ordmate and its voltage as 
abscissa It u to be obse^ed 
that the nature of the curve 
18 similar to that obtamed m 
do discharges aa descnbed 
and .fully diiMussed in ‘Con 
duotion of Kloctnoity through 
Oases " (Methuen s Monograph bones) by K (1 
Lmol4us 

From such characteristic cuivea we have measured 
not only the vanation of the space potential but also 
the concentration and the average velocity of the 
electrons m different parts of the discharge A typical 
set of results is given below 

Oxygen under pressure 0 14 ram of Hg 
Distance between eleotrodee 16 cm 
Frequency 1 2 x 10* 


1 Olitane* from 

1 knehatrath 


Av«nwN «l«ctron 
vdodtr (volti 
perom) 

Coa^entoiitloa of 

1 4.^ 

24 volts 

7 83 

2628 KFperoo { 


A detailed desonption of the method with dis 
cussion of the results is being published elsewhere 
Incidentally, it may be mmtioned that C J Braae- 
held (Phya Rev 36 , 1030) has earned out measure 
menta of electron velocities m high frequency dis- 
charge by a speotroseopio method, remarking that it is 
extremely difficult, if not impossible, to employ 
Langmuir's ‘ exploring electrode ’ method for measure- 
ments m high frequency discharge The above 
application of Langmuir^ method, the success of 
which 18 evidenced by the agreement of some of 
Brasefleld’s results witti ours, was developed us 
before Braseheld s paper came to our notice and shows 
that his rranark rerardmg the diffioultiea apprehended, 
but not speoifaoally mentioned m the paper, is not 
warranted 

D Bainnui 
R Oakoxtu 

Wireless Laboratory, 

Umvennty College of Smenoe, 

Calcutta, July 4 

No 3174, Vob 126] 


Tha Pouibllity of Separating Two Forma of the 
Ammonia Molecnle. 

A nw years ago it was observed by Baly and 
Dunoan (Jour Ohem 8oe , ISl, 1008 , 1922) that 
ammonia gaa drawn quickly from a cylinder eon 
taming hquid ammonia was lees rapidly decomposed 
on a hot platmum wire than gas drawn slowly from 
the same oylmder, or obtamed m oertam other ways 
They offeiM as a possible explanation that ammoma 
molecules may exist m two forms of different reao 
tivity, which may be separated or perhaps converted 
entirely mto one form under smtable conditions 

Smoe that time, speotroeoopio evidence hsui mdioated 
the existence of two, or perhaps several, kmds of 
ammoma gas molecule, wmeh presumably differ m 
oertam symmetry properties, and it has boon sug- 
gested by Tronstadt (Z f Phya Ch , Abt B, 5, 366 , 
1929) that a separation of such forms may have 
been achieved by Baly and Duncan 
Although this explanation of the different de 
oompoeition rates observed by these expenmentere 
seemed to me rather improbable, it would bo a very 
important fact if such a separation can oooiir under 
the conditions of ordinary oheimcal exx>enments, 
especially if the forma separated should have appreci 
ably different reactivities CunseijuBntly the quea 
tion has bem put to a apectrosoopio test by a study 
of three of the absorption bands of ammoma gaa m 
tha red and near infra red, makmg oompansons on 
gas obtained under varying conditions The bands 
chosen were those at 8800 A , 7920 A , and 6474 A , 
which have been analysed by Badger mid Meoke 
(Z / Phya Ch , Abt B, 6, 333 , 1929) and Badger 
(Phya Rev , 86, 1038 , 1930) Though they are 
tierhapa not yet understood m all their finer details, 
it seems quite certain that all these bands give evi- 
dence for two forms of ammoma molecule 

In the case of the bands at 8800 A and 6474 A , 
ammoma gaa drawn rapidly from a cylmder (a 
10 htre vessel was filled in 3 sec ) was compared with 
gas drawn slowly from the same oylmder, and with 
gas which had stood five days m the absorption 
vessel In the case of the band at 7920 A a similar 
comparison was made, and m addition a sample of 
liquid ammoma waa fractionated and the gas obtained 
from the first and last fourths was compared The 
m evaporated from sohd cunmoma which bad been 
kept at liqmd air temperature twenty four hours 
was also studied 

In every ease the same absorption spectrum was 
obtamed Neither the mtensity of the bands as a 
whole nor the relative mtensities of the vanous 
band Imes was appreciably different from the usual 
m the ease of any of the gas samples 

Ckmsequently it is very unlikely that the results of 
Baly and Duncan are tone explamed by a separation 
of two forms of ammoma molecule, or that such a 
separation ocours under ordmary experimental eon 
ditions Riohasd M Badgiib 

California Institute of Technology, 

Pasadena, Oalifomia. 

July 9 


Isomorphlam and Chemical Homology 
Thx ions of the formula AX4 (for example, S1O4, 
Cr04, etc ) have been studied, a^ their fundamental 
vibration frequencies can be accounted for by simple 
molecular mowla the polanssbihty of the oxygen ion 
m all these oases where it enters is of the same order as 
that given by the refraction of the orystalhne oxidM 
It 18 admitted that m these oases the linkages are lomo 
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Mow, considering the lonio radu of the following as 
given bjr Qoldoohimdt and Pauling 

^-0 84A »^>14SA '^bIoSOA '^'%t-0a4A 

'^''V-d^84A Ti-143A '*^‘^Mb-0««A 

■‘■^'t-OStA O -ISiA ■'^ihillOA ^*Koi0 62A 

¥ ~188A "^V-IOSA *V-0«1A 

predictions of certain oasos of chemical analogy and 
isomorphism are possible 


For example 


[BeF, I'bp, itJf,] I 
Iso* lao* [NbOF,] observed by 
180.F ti'oO,Fj-^<“‘«’‘^» 


[MoOiF*] -] Mauro and Scacohi 
r , (ffmd R Aeead Ltne»i, 1888) 

[MoOFg] ' 


'[VOAl - 
kvor.) 


For the realisation of these predictions other factors 
such as the deformability of the constituent negative 
ions must be oonsiderecl The easiest way is to see 
whether the molecular volumes of the simple salts of 
the ooiTe«|x>nding complex ions are sufficiently close 
(isomorphic tolerance being of the order of 10 per cent) 
and then whether they form muted crystals m all 
proportions Once assuied of this, it is possible to 
extend the predictions to more complex coses Search 
of the literature shows that m recent years similar 
examples have been observed by Wilke Dorfurt and 
Gunther Dais (Z Anorg Chem, 159, 197 , 1027) m tho 
cases of BF» (SOlF ) , and CIO* ions All simple and 
complex salts of the correspoiidmg ions are iso 
morphous 

In oontmuation of his work on the homology of 
fluoroboiyUates and sulphates. Dr P B Sarkar has 
recently obtained further interestmg examples of 
chetRucm analogy and isomorphism of the monofluoro 
phosphate ion (PO,F) with tho SO* ion Both SO* 
and PO*F ions are likewise isostenc and isoelectric 
Having detennined tho molecular volumes of K,SO* 
and KiPOjF, which aie very close, he foimd that they 
formed mixed crystals in all proportions 

Workmg on this analogy ho has been able to isolate 
the following compounds 


Senes (u) NiPO,F. (MH*),PO,F, 6H,0 1 with the 

CoPO,F, (NH*),FO,F, 6B.O|doubls^i^hatei 

Senes (m) NiPO,F, 7'^0 isomorpboua with NiSO* 7H,( 
CuPO>, sSio „ Cuso*. m,c 

CoPO,r. 6H,0 ,. ,. CoSO*. 6H,( 

Senes (iv) AiiuPO,F, AUSO*)*, 24H.O lisomoiphous 
Am,?©?. Ai2pO^)„ 2411,0/ with dum. 


Thus a close chemical analogy of ions oomposod of 
elements belonging to widely different groups of the 
Periodic Table is poeeible 

A detailed study of these will be published m the 
Journal of the Indian Chen%%eal Soetety 


Department of Chemist^, 
Univeruty College of Science, 
Calcutta June 24 
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Spike Disease of Sandalwood 

In Nathbk ot Juno 14 a short ac>count is given of 
the work on spike disease of sandalwood m progress 
m the Bioohomuxil Department of the Indian l^titute 
of Science, Bangalore This disease hod previously 
been mvestigated m tho laboratories of the Mysore 
Agnc>ultural Department under tho direction of 
Dr Coleman, whoso transmission experiments inch 
oated the probability of a virus mfection In view of 
tho very extensive clamage caused by the disease not 
only m Mysore State but also m the Madras Presi 
dency and Loorg proposals wore considered for a 
joint investigation by Mysore Madras, and Coorg 
For various reasons the Mysore Crovomment pie 
ferrod to continue on mdependent lines but arrange 
menta wore mado by the (•oveniment of Mochas imd 
tho Administration of Coorg for an investigation to 
be earned out at tho Indian Institute of Science under 
my general direction Under this scheme tho two 
authontiee named have made an annual grant lor 
the employment of a special staff which has enabled 
two whole timo assistwta to be employed on this 
research, assisted by vanous research students m 
the Department At the same time fat,ihtie8 wore 
gmntecl for extensive field oxiierimenls to bo canted 
out m tho Salem district of Madras and in t oorg with 
tho CO operation of the forest officers concerned In 
these ciroumstanc es it has been possible to arrange 
for an investigation of wide scope both m the labora 
toiy and m the hold 

Kesults of very considerable interest have already 
been obtained not only m the c omparativo study of 
diseased and healthy sandal but also m regard to the 
transmission of the disease Iho view put forward 
by Dr Ckileman os to the infectious natuio of the 
disease has been fully conhrmod, and by an imjimved 
techniciue the disease can now readily bo transmitted 
by bud or patch graftmg by tho latter term being 
meant the simple implantation of a small patch of 
stem tissue from a diseased spocirneii ui tho steiii of a 
healthy plant Iho success of this method has much 
faoihtatra the mcjiury by rendenng available for 
study plants of vanous ages m all stages of the disease, 
grown under controlled laboratory conditions 

bandal is of course a parasite, and the mquiry has 
already demonstrated that the nature of the boat 
plant probably exerts a oonsulerablo influence on the 
HUBoeptibihty of sandal to infection Ihere is m 
evidence a marked variation m susoeptibdity, and it 
seems likely that a study of tho factors responsible 
for such vanation may open up an important line of 
advance m the praotioal amehoration of the disease 
Shortly before I left Bangalore m August lost, 
arrangements were put m hanil for a further entomo 
logical survey of sandal areas in view of tho possibihty 
of an insect vector being cone nrned, tho ciroumstancea 
m which the disease spreads lending considerable 
support to such a theory It is undorstocxl that such 
a survey will shortly be undertaken 

Roland V Nobris 
Tea Research Institute of Ceylon 
Nuwara Eliya, Ceylon, 

July 7 

Control of Mites Attacking Stocks of Insects and 
Fungous Cultorss 

Mines have long been a great huidrance to the 
expemnental entomolcgist and mycologist Suooeas 
fill efforts have recently been mode at the Imperial 
Collem Biological Field Station to kill mitee and their 
eggs^ fumigation, witiiout harmmg to any con' 
Biderablo extent insects or fungi 
Pyndine tad ammonia, recommended by Jewaon 


P C RIy 
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and Tattorafield (Ann ApjA Bwl. 9 , 218, 1882), 
for removal of mitea from fungoua oulturee, were 
found to be harmful to inseota and to theur food 
Pure acetylene, shown to be harmless to the larv» 
of Plodta mterptmcteUa Hb , although toxio to the 
adults of Ihphettta leuhnxdla Zell , unfortunately proved 
to be harmless to mites at any concentration Fmally 
It was deculed to try carbon tetrachlonde and tn 
ohlorcthylene, smce Imth compounds have most of 
the properties desirable m a fumigant but are effective 
against the more resistant stages of most insects only 
at high concentrations 

At orchnary room tomperatuie and humidity, 
exposure of iiucsted cultures of the followmg groups 
of AtpergiUut, fiavus, futwgaiu$, tamani, Urrena and 
n%qer and ol a spooies of Syneej^edtistrum, to carbon 
tetrachlonde at a concentration of 0 6 o c /litre for 
twenty four hours, killed the mites but left the fungi 
unharmed Exposure to tnohlorethyleno for the 
same time but at half the ooncentiation gave the same 
result Fumigation of infested stocks of Calandra 
granarta L m barley and maizo, and of stocks of 
Khvujpertha dofmnma 1< in maize, with carbon tetra 
chloride at a concentration of 0 5 i o /litre for four 
hours killeil the imtes while, after thorough aeiation, 
the bulk of the adult insects recovered 

Tnohlorethylene used at a oonoentration of 0 226 
c o /htre for twenty four hours for the fumigation of 
stocks of Calttndra granana and of 'ittotroga certaleUa 
Ol m barley freed the stocks of mites while allowuig 
a useful percentage of the insects to survive 

Experiments with these insects m tubes when re 
moved from their food have shown that 
(1) Adult booties survive the fumigation , (2) moths 
and eggs of SUotroga are killed but the larvea and pupa, 
survive , (3) adult imtes are killed by exposure to 
carbon totraohloride at a concentration of 0 36 o c /htro 
for only four hours or to tnohlorethylene at a oonoen 
tration of 0 226 e o /htie for the same time (4) eggs of 
mites are killed by exposure to tnohlorethyleno at the 
concentration of 0 226 o c /litre for twenty four hours 
Determination of the mites used is not yet com 
pleted 

Further details together with the lesults of fumiga 
tion of other insects will be published shortly 

M Shavik 

Imperial College A B P Pai f 

Biological hield btation, 

London Road, 

Slough, Bucks , Aug 1 


Sunspots and Pressure Dfstrlbutlon In Monsoon 
Redons 

Tbx excellent collection of World Weather 
Records ” affords an opportumty to examme the 
mutual relation between the sunspot period and air 

F ressure distnbution ovei the globe Ihis relation 
have studied by computing the difference between 
mean annual air pressure (for three years) near sun 
^t minimum and that for the followmg maximum 
This difference I call ‘ effect , as does Dr Mocking, 
who introduced this expression (Annalm der Hydro 
graphs und mantwnen MtUoroiogte, 1918) I have 
used all pressure material publti^ed m ^e above 
mentioned collection, computed the differences for 
years 1911-13-1917-19, 1900-02-1906-07, 1888- 
1890-1892 94, 1877-79-1882-84, 1868-68-1870-72, 
1886-67-1869-61, 1842-44-1847-49, and so far 

as it was possible, plotted charts showing Imes of 
zero effect separatmg the areas of positive and negative 
effect These charts show slight differences from one 
sunspot period to another , a discussion of them wdl 
be pubhimed elsewhere 
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While drawing the charts, the qnestion arose 
whether there is on the earth an area where the air 
pressure effect is related always m the same way to 
mereasing spottedness, that is, where on the earth 
IS morease of sun spottedness associated always with 
an increase or always a decrease of air pressure (annual 
mean for three years) T The charts have shown that 
such an area of positive effect actually exists and it 
covers roughly the followmg remons The first area 
IS Central Asia about south of latitude 69° N , east 
of Caspian Sea, Mesopotamia, Persia, Afghanistan, 
Baluchistan, east Turkestan, plains of the Indus The 
second area lies north of latitude 10° and extends from 
the Arabian Sea across south east India, Bay of 
Bengal to Burma and Siam, and the third area 
embraces nearly the whole of Austraha, Java, and 
extends probably across the Indian Ocean to southern 
Madagascar anil Natal 

These three fields cover approximately the greater 
of tho Indian monsoon area withm the tropics 
fact that the sunspot iienud manifests itself 
always in the same way within this area suggests that 
sunsjiots affeot the general oiroulation of uie atmo 
sphere through pressure conditions in the monsoon 
r^ons Further discussion of the data computed 
for tho successive months of the year will show how 
far this oonjeoture is justified The area where 
the effect of the sunspot period is always negative 
was difficult to determine , examination of the maps 
seems to pomt to the fact that if there is an\ place 
It lies {irobably m a long stiip across the Pacific north 
of the equator and south of the latitude of Hawau 
8 HanalIk 

Meteorologioal Institute, 

Charles University, Prague 


Ovlparlty In a Sea-Snake (Lmtkmada tMiubrIna) 
In view of the fact that all sea snakes (Hydro 
phtviae) are generally regarded as viviparous,’ the 
following ooourrenoe soems worthy of note 

A few days ago six specimens of Lattcauda colrdmna 
were presented to the Raffles Museum, where they 
were put into a tank of sea water 

On the monung of Tune 6 it was noticed that 
several eggs hod been deposited overnight , the num 
her appetued to be six, but owmg to the f loiidy nature 
of the water it was difficult to say with certamty Two 
were removed for examination and tho remamder loft 
m the water It will bo mtereetmg to observe if any 
of these epfa hatch out It seems unoertam whether 
they would usually be laid on land or in the water 
The former seems probable,' as ovipanty is usually 
associated with a terrestrial habitat, and Lattcauda u 
known to spend much of its tune out of the water, 
its broad ventral shields adapting it to shore going 
It frequently climbs fishing stakes, insinuating itstdf 
imder the blanket of tho tenant, the warmth of^whose 
body it appears to appreoiate On the other hand 
the eggs have not the usual leathery shell of those of 
land reptiles, but are covered with a thick skm through 
which the yolk and germinal disc are visible PossiUy 
this skm will harden on exposure to the air 
Of the two egge examined, one measures 80 mm x 
S6 mm , the othw 68 mm x 27 mm It was of course 
impossible to tell definitely which of the snakes was 
the parent, but it was probably the larg^ speoimen, 
calculated as well over five feet m lengUi 

Keepers from the various lighthouses m the vioimty 
of Singapore report that Laiwauda becomes numerous 
at this tune of the year This mi^t be mteipreted 
as a shoreward migration for breeding purposes, but 
It would be ounous to find snob a habit m reptiles so 
essentially tropical m habitat, m an area which is 
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oharaotensed by the aboence of seasonal change , 
and where there are very few organisms, plant or 
animal, terrestrial or aquatic, with dehmte reproduc 
tive periods 

Tlw evidence of ovipanty seems to support the 
view that the Laticaudmai are the most primitive of 
the sea snakes, for although the ventral shields might 
be regarded as an advantageous redevelopment, the 
egg laying habit can scaroely be viewed m the same 
light, and must therefore be regarded as a legacy from 
an ancestral terrestrial form 

Norman Smbdlry 

Baffles Museum, Singapore, 

June 5 


■ Mslooim biulth ( Honosnph of the Hu Suku liMt p i 
telUmtw tbU lUtrinent of pnvioia ■ntbon 

■ Hemperfyuoted byOsdow Caub Nat Hut mptlln i BS7) 
obwfved that the voung of thlaapeetu were born anionHit the rot ka on 
the ihona of low Wands and guarded for t >ine time by the female 


The Dissociation Theory of Solutions. 

In Dr S (. Bradford a letter on tlus subject m 
Nati rf of Aiig 2, he sajm that the vajiour preenure 
of salt solutions is determined by the attractions, 
volumes and motions of the particles only This 
statement is obviously what should obtam for, 
given any three suitable physical properties a fourth 
should theoretically, be calculable from them 
Hence hypotheses such as that of ihs-iociation or of 
association between solvent and solute, should only 
bo mtroduced when other phenomena are contem 
plated 

Working on the assumption that three physical 
propel ties are suifacient and that the areas of solute 
and solvent are involved, 1 have found several 
tormulai connecting osmotic pressures (and theiefore 
the latio of the vajKiur pressures of solution and 
solvent) with the vnliimen uieas and ooncentrations 
Twro of these, which embrace aqueous solutions of 
cane sugar a methyl glucoside and iscxlulcito, both 
at 0° C and 30° ( give a constant, the extreme 
variations of which are about li per cent These two 
(omitting for simplicity, the temperature function 
winch 18 withm 10 per cent of umty) aie 

(1) I + (^)' + j constant 

(2) /'«V4(l JAl +J4'') = con‘'l»nt, 

where P w the osmotic jiicssure w the sjiec ifac volume 
of the solution, s, is the change in the volume of a 
large quantity of solution when 1 giam of solvent is 
withdrawn «, is the corresponchng volume for the 
solute, N is the number of gram molecules in 1000 
grams of solvent If c, and c, are the grams of 
solute and solvent, respectively, m 1 giaro of solution, 
then A (where and M. are the mole 

cular weigtiW of ^Ivent and solute respectively) 

I hoiie to publish elsewhere a fuller discussion than 
18 possible in the columns of Nati rf 

Bkrkfcfy 

Berkeley Castle, Glouceeterslure 


Photo-Electric CeUs 

The merit of a theory is so easily distinguished from 
the merit of a book in which it is adopted that we are 
not debarred, as authors, from asking F C T for 
the grounds of his “ most serious ’ criticism of our 
volume on Photo electric Cells reviewed in Natl rf 
of July 19, p 90 He says that the theory that 
photo electrons are the free electrons of the metal is 


“ not one which is generally accepted ' , and gene 
rally must surely refer to the weight rather than to 
the number of opmions But what authority can 
have greater weight than that of Sommerfeld, Fowler, 
Nordheim, and all who are developing wnth such success 
a theory of the metallic state T They take it for 
granted that the photo electric effect is one of the 
interoonneoted propertiea c haractenstic of the metallio 
state, and that this state represents the presence of 
electrons free in Dnido s ongmal sense, bMause their 
kmetio energy is determmed by the temperature and 
much greater than any potential enerj^ they may 
derive from atomic fields Then are doubtless a few 
antiquarians still fumbling with ideas of the era before 
ciuantiim mechanics but it seems to us that the 
tneory to which F f T nbiocts is by now one of 
the commonjilaces of modem physics 

Norman R Campbell 
Dorothy Ritchif 

Wembley, July 21 


Thr wordmg I adopteil was perhaps a little un 
fortunate, as it might imply that I regarded my 
criticism ns a most serious one, whereas on the 
contrary I felt that of the few small cnticisms that 
occurred to mo the only one worth mentioning was 
the point about the photo electrons being only free 
electrons 

What I meant by the sentence to which the authors 
object, and what I still feel is that, despite the sue cess 
which has met the modem attemjit to correlate therm 
ionic and nhoto i lectnc omission the authors were 
unjustifiably dehmte m taking it fur granted that 
only the free electrons of a metal are omitted photo 
oloctncally It is true that an explanation of the very 
serious difflculty that the ciitical wave length is 
indejiendent of tempeiatuie has recently been given, 
but IS that really satisfying enough to establish the 
theory so surely that it becomes one of the c oinmon 
places of modem physuH I h C 1 


The Formation of a Heterocyclic Ring containing 
Mercury Atoms 

In an earher papei (Oazz Chtm It , 58, 712 , 
1928) I slioweil the ixissibility of obtammg some 
compounds probably contaming a heterocvclic rmg 
closed on mercuiy atoms, by tho action of soihimi 
thiosulphate on bimerciinated anilmes 

In order to complete this seiiea of investigations, I 
have treated o dibremobenzene m petroleum solu 
tion, m presence of acetic ester with 2 jier cent 
sodium amalgam, obtammg a crystallmo substance to 
which I have been able to assign tho following strac- 
tural formula 



On boilmg the substance with glacial oretio acid, it 
gives, by decomposition of the molecule, o diocetyl 
merounbenrene and benzene. 


O HgOOC-CH.^ 

HgOOC-CH/ 

Ltnoi VEremoTTi 

Institute of Caeneral Chemistry of the 
R Umveruty of Bologna 
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The Nmth International 

rpHE long history and proud record of the Royal 
-a Horticmtural Society is sufficient evidence that 
horticulture has long been highly regarded in 
Great Britain, and that British horticultunsts have 
known how to organise themselves m the pro 
motion of their common interests Nevertheleea, 
until the meeting of the International Horticultural 
Congress in London, on Aug 7-15 last, as the result 
of an mvitation delivered at the xuevious congress 
in Vienna in 1927, no mtemational horticultural 
congress has previously met m Great Britain 
Wmlst the congress provides opportumty for the 
mutual discussion of problems umioh are often of 
great smentifio interest and are presented at the 
formal sessions of the congress, these meetings, and 
the excursions with w hich they are mtersper^, are 
perhaps still more valuable as providing oppor 
tunities for personal contact between workers, mm 
many countnes, mterestod m vanous phases of 
horticulture , at the same time the vanous com 
mittees set up and maintained by successive con 
giesses give permanence to efforts to deal with 
such horticultural problems as the nomenclature 
of horticultural vanetios and of the colours em 
ployed in their descnption, fruit culture, botamoal 
gardens, the mtemational exchange of young 
gardeners, etc 

At the dinner to the official delegatee mven by 
the Royal Horticultural Society in its Greycoat 
Street Hall on Monday, Aug 11, \ery general 
expression was given to the opmion that this 
Nmth International Congress had been very sue 
cessful and fully justified the hopes of the original 
promoters of this mtemational horticultural effort 
On its scientific side, horticulture is obviously very 
closely bound up with botany, and particularly 
with the study <n the physiology and structure of 
the growing plant The fact that the Fifth Inter 
national Botanical Congress followed immediately 
at Cambridge (Aug 16-23) naturally ensured a very 
representative attendance of foreign botanists, so 
that the three days devoted to commumcations 
upon horticultural topics showed a quite excep 
tional list of papers of great scientific mterest As 
a result, three sessions, devoted to papers, were 
conduct^ simultaneously m the Caxton Hall, the 
papers being grouped so far as possible around three 
main topics — ^propagation, pomology, and tropical 
and sub tropu^ horticulture 

Some of the regular attendants at the Inter 
national Horticultural Congress mav have felt that 
their scientific colleagues’ zeal had rather outrun 
their discretion They certainly have a right to 
expect that, on these horticultural occasions, the 
botanist should make an effort to make himself 
mtdhgible As always, at such conferences, the 
audience had occasionally to suffer from the m 
audible lecturer and also, sometimes, in view of the 
difficulty m darkemng some of the lai^ windows m 
one of the lecture halls, the lantern illustrationa 
provided onlv intensifi^ the obscurity of the 
tocturer’s utterances Communications might be 
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Horticultural Congress. 

made m one of three languages — English, French, 
or German— and this also added to the difficulty, 
as either speaker or audience might be stripling 
with an unfamiliar medium Intemataonalcon 
greases, like our own British Association meetings, 
also suffer from the speaker who reads a paper 
which will be more suitably studied m pnnt In 
these days, when science has multiphed the 
facihties for intercommunioatiou of ideas, there 
seems httle excuse for this procedure A halting 
speaker or a speaker using an unfamiliar la n guage, 
may well read from a manuscript but at least Giat 
manuscript should be the condensed and vivid 
pr^iH of the full account intended for pnnt, which 
an audience assembled at such mins has the nght 
to expect If the speaker on these occasions will 
not learn thw lesson, then time will see all the 
business of these mtemational meetings earned on 
in informal conversations in the eomdors and ante 
rooms around large empty lecture theatres 
Such a result would be unfortunate, because the 
papers presented are always, as m the present case, 
of very great interest In the space available it is 
not possible to comment upon all commumcations 
The mam topic mdicated m advance for discussion 
at the Nmth Congress, was propagation vegetative 
and seminal Many of the papers presents dealt 
with vegetative propagation, and m the following 
paragraphs an effort is made to indicate the general 
nature of some of the very mterestmg commumca* 
tions made under this be^ 

VKOBrAirVK PROPAOATION 
Ihe practice of vegetative propagation has always 
been of great interest, because by this means alone 
can most of the remarkable horticultural achieve- 
ments obtained by hybndisation be perpetuated 
in the garden It also appeals to the genmne 
gardener, because every new plant presents a new 
problem m practical propagation and new peculi- 
arities of plant behaviour are always commg under 
notice m the propagating frames Modem com 
mercial methods now demand standardised horti- 
onltural produce, and this agam sends the horticul- 
timst to renewed study of vegetative propamtion 
A Cox’s Orange apple can rejM^sent a definite 
standard of quahty and flavour, because all Cox’s 
Orange apples readly come from one plant , the 
next generation u obviously going to see standard- 
ised types of cacao, rubber, coffee, tea, etc , dnvmg 
others off the market, because they sumlarly will be 
the result of the successful develc^ment of vegeta- 
tive propamtion Thus, m the present congress, 
Mr W G Freeman discussed the v^etative propa 

r tion of cacao. Dr P J S Cramer and Lieut (^1 
Summers the propagation of rubber, whilst Prof 
H S Reed communicated a paj^ by Prof H J 
Webber, the Director of the Citrus Bxpmment 
Station at Riverside, California, upon propagation 
problems with citrus 

Some of the general considerations as to the 
development of vegetative propagation were raised 
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by Prof I H Pnestley and Dr A B Stout 
Vegetative propagation u a poeaible method of 
propagating the higher plant because of its method 
of growth The new parts of the plant are laid 
down at the apices of shoot and root respectively 
therefore when a plant is out mto pieces provided 
it still contains such growing points or regenerates 
new ones it will continue to grow Many stems 
when out from a bush thus grow on freely a black 
currant stem roots frotly at its base whilst the 
stem continues to grow and branch so from one 
stem a new bush develops from it again a stem can 
be taken and grown into a bush and so many bushes 
call be obtained from one single bush — and thus in 
time one black currant plant may occupy square 
miles of space and yield tons of crop all the cur 
rants being as like to one another as the currants 
gathered from the onguial bush Iherc is still much 
discussion which Di Stout ably summarised as 
to whether such a bush can thus be multiphed 
not only indehmtely in space but also in time 
I he original bush would grow old and die but there 
IS no clear answer yet to the question whetbei the 
>uung bush still being propagated from branches 
serrated from bushes within this clone — as the 
colony of vegetatively propagated plants from the 
same parent is termed — should necessanlj fail in 
vigour with the mcreased age of the clone 

At one time degeneration of such vegetatively 
piopagated clones of potatoes was much under 
discussion now it has ^ n shown that such vana 
tion 18 often the result of the accumulation of 
(bsease within the stock especially virus disease 
When a true seed is grown from such a stock the 
fertilised egg is separated from the parent plant 
by a bamer wall whuh prevents trans 

mission of the virus disease Thus the new seed 
hng starts unhampered by the virus which is now 
found in new members of the clone from the 
bi^nning the result is that the new seedling 
seems more vigorous than the degenerate 
descendant of the clone It is sometimes possible 
however to select bits of the clone to which the 
virus has not yet spread and then by multiplying 
the new pieces of the clone from the virus free 
stock it seems possible to get it back in all its 
pnstme vigour At least such work as also the 
cases irf vegetatively proparated seedless bananas 
and breadfrait trees etc show how dangerous it 
would be to attempt to set a limit at present to 
the potentiahties in vegetative methods of propa 
gation 

At the same time it has its very striking limita 
tions Dr Auchter of the Department of Plant 
Industry Washington L S A dlustrated this very 
vividly in his account of recent Amencan work on 
rooting cuttings of frmt trees especially apple 
V ery few varieties of valuable scion apples can be 
propagated upon them own roots because it is so 
difficult to get branches from these trees to root 
when removed and put m the sod Dr Auchter 
described some very interesting expenments of 
Dr Gardner at Maryland in which 100 per cent 
success had been obtamed instead of the usual 
1 per cent or 0 per cent the branches having been 
No 8174 Vot 126] 


previously bound with black tape near the base 
smee growth commenced and whilst still on the 
tree — curiously enough in this expenment the 
buds on these rooting shoots failed to grow out ' 
Dr Auchter also brought to light the veiy interest 
mg fact that propagation of stodlmg apple trees 
by either stem or root cuttings can often be sue 
cessfully accomplished although the same methods 
are quite unsuccessful when tried with the same 
tree when it is several years old Dr Niels Fsbjerg 
also described attempts to root scion apples m 
which some success had beei met with whilst 
Dr H A A van dcr Ltk directed attention to 
the sigmfioancc of the presence oi pre existence of 
root initials in fsv unrig rooting Lxternal con 
ditions in rootmg cuttings were especially con 
sidorcd in oommumcations (by Miss Mary E Reid 
and Dr P W Zimmerman from the Boyce 
Ihompson Institute for Plant Research lonkers 
USA) whilst the very considerable practical 
success obtamed in cutting propagation at the 
Edinburgh Botanic (wardens was described and 
illustrate by Mr L B Stewart 

In spite of the advance that is slowly being made 
m this difficult held the difficulty in proiiagating 
many desirable woody plants as cuttings results in 
their ajipcarance as scions raised into the air 
upon the root systems of an thcr {lant with which 
they are m union tl rough the process of budding 
or grafting 

Around the Mediterranean these practices are 
still utilised m various forms with the ohvi and 
the vine and were discussed very fully by Dr 
Mamcli Calvmo (Italy) Prof Dr H Faes (Switzer 
land) whilst Prof Ravaz (Montpelier) argued 
again the much discussed problem as to the rela 
tive influence of stock, and sen n upon one another 
Prof Ravaz concludes that there is no reciprocal 
influence of stock and scion upon one another in 
vmes the colour shape size and flavour etc of 
the grapes varying as much in a clone upon its 
own roots as when carried on vanous stocks The 
general question at issue hero is of great com 
ploxity and magmtude and it is well worth while 
multiplvmg efforts to obtain scion varieties upon 
their own roots as urged by Dr Esbjerg so that 
the performance of such plants may be compared 
with the performance of the varieties upon difrerent 
stocks in the critical atmosphere of the expen 
ment station Where this is not possible then the 
expenment station following the lead of Fast 
Mailing will certainly lay to study the perform 
anee (ff a clone of scion upon a umfoim clone of 
vegetatively propagated stock rather than upon 
different seedlings with of course ^arylng growth 
viTOur 

It 18 another question howrever and one keenly 
debated in horticultural cux.les now whether the 
commercial propagation of seedling stocks should 
be rephu^ enturely by the vegetative propi^tion 
of stocks In the L mted States as m the Bntish 
Dommions orchards of root acreage have sprung 
into being within the last few decades m which the 
scions have been budded or grafted upon seedling 
stocks because of the relative simphcity of this 
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method On one hand, it u argued that it u not 
sufficient for horticultural standardisation, which 
has to meet stringent modem commercial require- 
ments, that the scion should be a clone, so that the 
produce of one vanety, whilst pluck^ from the 
branches of one and the same plant, may be 
nourished on those branches through the roots of 
countless different vanetiee On the other hand, 
it IS argued bv the practical man, m the light 
of horticultural experience, that a Cox’s Orai^ 
scion gives a Cox’s Oran« apple whatever the root 
system may be, and Pnn Ravaz’s experience with 
vines seems to endorse this conclusion 
Whilst it 18 agreed that certain stocks, dwarf 
mg ’ stock, moduy the habit of the tree in that they 
cause dwarfed growth and early bearing there is 
no evidence that the quahtv of the scion fruit is 
modified and provided that ordinary care to 
select vigorous seedlings is shown, there seems 
httle doubt that uniform orchards of the scions 
are obtained — uniform because the stock is not 


limiting appreciably the natural vigorous full 
growth of ^e scion 

Much work still remains to be done upon this 
mtereeting problem , the mterchange of comment 
and cntioism at the congress is a g^ augury for 
the report of progress at a later congress, whilst 
some of the contributions show the mteresting 
range of the problems Thus, Prof N F Hansen 
(Dakota, U S A ), Or L Filewicz (Poland), and 
1^ J Smolak (Ckechoslovakis) joined m a s^ 
posium upon fnut culture problems in regions 
where frost damage is frequent and severe In 
the course of this discussion. Dr Fdewicz pointed 
out that certain apple trees which are susceptible 
to frost in central Poland resist the winter after 
top grafting with a more hardy vanety Dr 
Fuewicz desenbed some very remarkable expen 
ments m keeping frost mjured trees ahve and 
bearing by making new umons between shoots 
thrown up from the roots and buds on higher 
branches still capable of growth 


An Elizabethan Colony of Craftsmen. 

By Dr E F Abmstbo»g F B S 


^pHOSE vho walk the fells of the Lake Distnct 
A. \nll nut have faded to notice the abandoned 
copper aorkinga which scar the hillsides in many 
places, notably at Manesty and elsewhere in 
Borrowdale, near btaur and at Goldscope m the 
adjacent Newlands Valley, at Grasmere, m the 
Vale of St John and in other localities Whilst it 
18 common knowled^ that these represent ancient 
mines dating from the tune of Ehzabeth, only the 
few are aware how umque and intercstmg a histon 
cal story is attached to these visible relics of bygone 
days It has relation to the formidable enterprise 
of bringing from Germany to the Keswick dales a 
httle colony of workmen and experts in the mming 
and smelting of copper It needs very httle imagi 
nation and knowlMge of the existing conditions in 
England at that time to picture the dales as then, 
surely very remote from medieval civilisation par 
ticularly when it is remembered that the Lord 
Warden was watching the fords to hold back the 
Annstrongs and the Grahams but a few nules north 
of where the craftsmen in Borrowdale were to be 
engaged in their peaceful activities 
^ough the enterprise was m the end a business 
failure, it left its impress on the distnct in numerous 
ways, as witnessed by many mixed marriages with 
the dalesfolk, by German words absorbed into the 
local (lialect, by place names the details of all 
these afford a fascinating study in local history 
Far more important, however, m its ultimate effect 
on the prospenty and future of the distnct, must 
have b^ the spending there dunng the life of the 
venture of upw ards of £1(X),000, ana that at a time 
when money was worth several tunes what it is to 
day AHbou^ many of the fortunes made locally 
wore lost for Kmg Charles, this undoubtedly led to a 
development of the Lake country, both then and 
afterwards, quite out of proportion to its inaccess 
jifild ohwacter, as well as to the provisMm 
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and maintenance of routes and roads to Newcastle 
via Barnard Castle and to the south in advance of 
the times Leland, whose ‘Itinerary 'was written 
about the year 1^5, calk Keswick a poor httle 
market town Elsewhere we read of the Lake 
country beuig almost Una incognita until the pubh 
cation of the Tetters of Gray, the poet It w a satis 
faction to those who are fighting for the preservation 
of the natural beauty of the district to day to remem 
ber that Gray s later letters, especially those from the 
Lakes m 1769, show before those of most others the 
rising sense of the picturesque in literature 

The known facts relating to the settlement com 
pded from local sources have been supplemented m 
an altogether unexpected manner by the discovery 
at Augsburg of the original account books of the 
QOTman firm, Haug, Langnauer and Co , mcluding 
twelve volumes of manusenpt which are the actual 
journals written at Keswick and sent first to Hans 
Lonei , the agent in London, and by him, after some 
added pa^ of balancing, to Germany These have 
been rendered available by W G Colhngwood m 
1912 m a pubhcation of the Cumberland and West 
morland Antiquarian and Arohaeologiocd Society 
The value and interest of this find is very great 
when it IS remembered that the earhest known 
English dianes come from the late sixteenth century 
and that some of them grew out of a punckhous 
habit of keeping accounts More than the usiud 
bald facts of the financial operations b^ian to be 
added, and the entnes became amplified, so that 
one finds m them as here the ancient day spread out 
before us m considerable detail 
The Company or Society of Mmes Boyad was 
founded in 1664, when an mdentine was made be- 
tween the Quemi on one part and Thomas Thurland 
and Darnel Hechstetter on the other, to search, dig, 
try, roast, and melt all manner of mmes and ‘ nres ’ 
of g(dd, silver, copper, and quicksilver in a number 
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of oountiea The Queen to have one tenth ot 
the preoioufl metals and one twentieth or 2^^ per 
owt on the copper 

Heohstetter proceeded to form a company with a 
number of j^mment shareholders moludm^ Lords 
Burghley Pembroke Leicester and Mountjoy In 
1566^7 parties of German workmen were brought 
from Schwatz to Keswick A nch mine ass very 
soon found at Newlands on the manor of the Farl 
of Northumberland in 1566 — ^the Germans called 
this Gottecmb a name which locally became 
Goldscope The Earl stopped the worlung after a 
time claiming the solo right to the minerals Uia 
suit against ^e Queen went before all the judges 
and barons of the Exchequer in 1 568 when it was 
decided by a majority that as there was more gold 
and silver than copper and lead in these mines the 
Queen was withm her rights in claiming them A 
strange miscarriage of justice this and an earlv 
example of faulty analysis (') particularly as it re 
main^ the leading case regarding Royal rights in 
mines until the time of Wilham III 

Hechstetter a accounts were made up seven times 
a year they enable us to picture almost every 
happemng in the life of the colony 1 or example 
in 1569 we 6nd complete accounts amounting in 
all to £21 Oa for building the men s bathroom 
Whereas the company bore the expenses and out 
lay the men agre^ to repay this aiterwards out of 
club money and 6nea At that time apparently 
the use of baths was frequent m Germany both m 
pnvate houses and m pubhe baths it is stated that 
the hot bath was used as an antidote to immoderate 
dnnking Wine for the colony was bought by the 
tun or ( ask and resold to the men at a price which 
made no proHt there are entries of its purchase 
at Newcastle at Kendal and at Cockermouth in 
the last mstance from Henry Fletcher the well 
known merchant who had entertained Mary Queen 
of Scots on her landing at Workington a few months 
earher (May 19 1568) when she fled to England 
after the defeat of her army at Glasgow 

The smelt houses wi rt begun m the summer of 
1366 at Bngham on the Grete half a mile from 
Keswick Within a year Thurland confessed that 
they were more chargablo than he had imagined 
an experience which has been repeated by most in 
ventors of now processes down to this day Hoch 
stetter persevered however and did well to create 
in a country so barren of f aoihties a cluster of w ork 
shops and machinery so famous as to make Camden 
at the end of the century write not w ithout admira 
tion to those that behold it Alas ' Ihe pro 
gross of actual smelting was accompamed by the 
devastation of the woods far and wide local labour 
being used for this purpose though skilled charcoal 
burners were imports from the Midlands An 
attempt was made to form charcoal bunung 
stations m Ireland at a time when the opposition 
of the Earl of Northumberland made local supphes 
diflScult 

There are items m the accounts of 1569 for the 
oaiTU^ of sea or stone coal from Cockermouth and 
from Workmgton and a payment of Is 4d for a man 
to watch for seventl mghts over the coal at the 
No 8174, VoL 126] 


smelting house for fear of it burmng this seems to 
have been their first practical introduction to 
mmeral coal One Anthony Dediman was pro 
mised £20 if he found coal mines near Keswick 
there is an entry of £4 in hand and 3s 4d earnest 
moiu y No coal was found but he spent a good 
deal m this fruitless tu arch 

Although the first royal charter to dig coal m the 
Castk hiekls was granted in 1239 by Henry HI to 
the freemen of Newcastle and the coal trade be 
came an important branch of commeree within 
fifty years apparently it was not in general use m 
provincial towns until the reign of C harles I These 
journals must bo the first records of coal being 
worked in Cumberland for it was not untd a hun 
drtd years later that Whitehaven became a busy 
export centre chiefly to Ireland and Scotland 

The mines workshops and houses uere lit with 
tallow candles but in November 1570 there is 
mention of a sample of train oil which soon after 
wards was used in the mines Although according 
to Hakluyt whale fishing began somewhat later 
than this date it is known that a number of hng 
lish ships wore fishing oS Iceland about this time 
This 18 probably one of the first uses of the oil in 
England 

1 he original businessof Haugand To w as drapery 
and at first they tried to sell silk and satin and other 
costly stuffs at Keswick ehsposing of more than 
£400 worth 

The mines were worked to some extent by what 
IS called tnbutmg the miner chose bis own 
place hewed at his own pleasure and was paid a 
percentage on the \ alue of the ore he got He paid 
for his own candles and tools Apparently the 
earnings by this method were very uneven The 
system survived to the end of the jienod of copper 
numng at (xmiston 

The details of one of Hechstetter s journeys with 
three others from Augsburg to London show how 
he travelled by cart from Speir to Mainz hired a 
boattoColi^ne then a covered carnage to Antwerp 
thence to Calais bow is not stated across the 
water to Dover which cost £2 6« horses to Graves 
end and from thence to I ondon by boat The 
customs at Dover extracted 16« dutv ' The same 
paragraph contains tbi item a poor German in 
ohantv 

In spite of the emrgy of Heohstetter and his 
associates the enterprise ^d not prosper financially 
we are told that notw ithstanding very considerable 
quantities of copper had been won the difficulty of 
finding a market was accentuated in 1571 owing 
to the depression of trade in h ngland during that 
year There is a long and sorntwhat despairing 
letter from I angnauer in Augsburg to I oner in 
London who in consequence approached the Queen 
probably through Leicester begMg her very 
materially to increase the amount m copper ordered 
from the company 

A httle later frwh impulse was given to the busi 
ness by the addition of coppersmi^ s work that is 
the making of kettles pots and pans for which 
skilled men were agam imported from Germany 
An artistio craft was thus very early introduced 
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into the dales, which to-day the school of industrial 
art is perpetuating. 

In 1676, Loner left the business, but Heohstetter 
struggled on for a few years : the company was re- 
constructed by Thomas Smyth in 1680. His enter- 
prise prosperra for some years, mines being opened 
also in Cornwall and South Wales, but by 1697 the 
Keswick works were in difficulties again A little 
later, in 1600, an inquiry into the condition the 
northern mines showed that in thirty-six years, after 
paying £4600 to the Queen, £68,103 had been made 
by the sale of metal, and the expenses had been 
£104,700 plus a capital outlay of 1^7,000. Nearly 
all the money, found and lost by Augsbu^ and 
London merchants, had been lavished in the 
dales. 

The smelt houses were destroyed at the Civil 
Wars, probably in 1648, and many of the 
slain. 


Certam points in this very slight sketch of the 
colony in the dales are outstanding ; one, the effect 
of the intermarriage of the Germans with the dales- 
folk in promoting some of the energy and intelli- 
gence for which uie ‘ old stocks ’ were remarkable, 
which together with the then large sums of money 
spent locally by the enterprise have had a far-reach- 
ing effect on its subsequent prosperity and develop- 
ment , the other, the close parallelism between the 
trials and tribulations, both technical and financial, 
in starting a new industry three hundred and fiftpr 
years ago and to-day. Very little profit in this 
i^pect seems to have been gained by experience ; 
indeed, it appears axiomatic that the first venturers 
will not reap matenal rewards Then, as now, we 
cannot withhold admiration from the Gorman crafts- 
men for their willingness to try new ideas, new 
lethods, with scientific thoroughness and ex- 
I actitude. 


Obituary. 


Pbof H. H Ti'rnkr, FRS 

T he death of Prof H. H. Turner occurred « 
Stockholm, where he was attending the meet- 
ings of the International Uiuon of fieodesy and 
Geophysics Just before the afternoon meeting on 
Saturday, Aug 16, he fell forwanl on the table 
His follcaguca at first thought he had merely 
fainted, but the doctor who was called found that 
he had a severe attack of cerebral hwmorrhaM and 
had him removed to the hospital His wife was 
informed and she and her daughter went at once 
to Stockholm by aeroplane He died on Wednesday, 
Aug 20, without recovenng consciousness 

Herbert Hall Turner was born at Leeds in 1861, 
and went to the Leeds Modern School and then 
to rhfton College He obtained a Major Scholar- 
shij) at Trinity (killege, Cambridge, was Second 
Wrangler in 1882 and second Smith's Prizeman 
in the following year. He became Chief Assistant 
at the Koj'^al (Ibservatory, Greenwich, m 1884, 
shortly before his election to a fellowship at Trinity. 
He soon became interested in the problems of 
fundamental astronomy and made researches on the 
.R - Z) discordance of the Greenwich transit circle. 
He elucidated but did not find a complete ex- 
planation of this still unsolved problem of the per- 
sistent difference between the zenith distances of 
stars from observations taken by reflection from 
mercury or directly, it is still in doubt to what 
extent this is duo to flexure of the instrument, the 
differences of temperature in the observing room 
from that outside, and other instrumental causes. 
Turner made series of observations of the tempera- 
in different parts of the room, and varied the 
iditions in which the observatiniw were taken, 
taking the direct observation before that made by 
reflection. 

A leading part was taken by Turner in a deter- 
mination of the longitude of Montreal. This was 
detemiiiied in three hnks : Greenw'ioh-Waterville, 
WMe^Ue-Canso, Canso-Montreal. The difference 
(ff’mgitude Montreal -Washington being already 
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known, the longitude of Washington was thus 
determined. The result obtainetl by this compli- 
cated senes of connexions agreed closely with the 
direct determination found in recent years with the 
assistance of wireless siipials Tlie difference of 
longitude Paris-Greenwien was twice determined 
conjointly with I'^rcnch astronomers Here the 
results were not accordant, as in both series the 
French obtained a larger value than the English 
observers. Accordant results were not obtained 
until 1902. 

Turner took jiart in a number of cchpse observa- 
tions, and, like other astronomers, suffered from the 
vicissitudes of weather. At one of these expedi- 
tions, a brother-astronomer was seriously ill with 
fever With characteristic kindness, Turner de- 
liberately read the thermometer wrongly to the 
patient, and so cheered him that his temperature 
fell before the end of the visit. For the echpse of 
1896, in Japan, Tumor introduced the use of the 
coclo^t M lippmaimhadpointcdoutthatamirror 
turning on an axis in its ow'u plane at half the speed 
of tho earth’s rotation and pointing to the pole 
gave a stationary imago of the entire field. Turner 
realised the great convenience of this for photo- 
^plw of the sun at eclipses, and, with his friend 
Dr Common, designed instruments which have 
served Ewlish ol^rvers in many subsequent 
eclipses. weather was unfavourable in Japan 
: in 1896, but CSiristie and Turner had good fortune ii 
I India in 1898, Newall and Turner in Algiers in 1900, 
and Turner and Bellamy in Egypt in 1905. He 
went to Paris for tho eclipse (ff 1912 as a spectator, 
as the duration of totality was too short for serious 
observation ; and at the eclipse which passed over 
England in 1927 he and Dr. Knox tShaw had only 
partially favourable weather at Southport. 

Turner entered heartily into the scheme for the 
International Photographic Map of the sky in- 
augurated at Pans in the late Eighties. Qwtie 
obtained one of the standard astn^Craphio tele- 
scopes made by Sir Howard Grubb for Greenwich, 
Gill one for the Cape, Pritchard for the University 
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of Oxford, and others were obtained by the Aus- 
tralian observatories at Perth, Mellx)ume, and 
Sydney. In November 18i)3, Turner contributed 
to the Royal Astronomical Society a short and im- 
portant pa^ on the method to bo employed in the 
determination of the positions of the stars from the 
micrometric measures of the photographs, a method 
which has been generally adopted by astronomers 
After the death of Pritchard in 1893, Turner was 
appointed to succeed him as Savilian professor of 
astronomy at Oxford, and earned out the part of 
the work allotted to Oxford with great energy 
He took the line that the short exposure photo- 

S hs, which would give the positions of some two 
on stars, should be measured and the rect- 
angular co-ordinates of the star-images published 
promptly with such additional data as were neces- 
sary for the determination of the accurate positions 
of the stars. He urged this very strongly, and on 
the formation of the International Astronomical 
Union was, on the nomination of the first president, 
M. Baillaud, appointed chairman of the Com- 
mittee dealing with the International Photo- 
graphic Map of the Heavens. His efforts have 
brought the scheme much nearer completion than 
it would otherwrise have been. After finishing the 
Oxford section, he measured photographs belonging 
to other olist'rvatones, and was largely instru- 
mental in getting the observatory of the Nizam of 
Hyderabad to take up the photography and 
measurement of a zone allotted to an obrorvatory 
which had later been unable to cany out the work 
Among other interesting by-products of the w'ork, 
Turner found that owing to curvature of the field, 
the photographs which wore in critical focus at a 
distance of 30' or 40' showed far fewer stars at the 
centre of the field than at this distance. 

Turner was a delightful popular ex|>unent of 
astronomy, with a natural facility for sprang He 
also wrote several popular works on astronomical 
subjects. His short and lively contnbutions to the 
Ofwemitorymagazme, •• From an Oxford Notebook,” 
w'ere widely read and appreciated. Some of these 
consisted of amusing incidents or historical remini- 
scences interesting to astronomers. Others con- 
tained references to the current work and publi- 
cations of other atronomers, with friendly critioisra 
and appreciation. 

On the death of his friend Prof. Milno, Turner 
took charge and largely extended the organisation 
which Milne had formed for the collection of seismo- 
graphic records from all parts of the world. Milne- 
ehaw seismographs, comparatively inexpensive in- 
struments devisM by Milne, but improved greatly 
by Mr. Shaw of West Bromwdoh and manufactured 
by him, have been installed all over the world and 
the times of different phases of the shocks were 
reported to Turner at*Oxford. As in the Astro- 
graphic Catalone, he attached great importance to 
the prompt coition and publication of those data, 
which have thrown great fight on the internal con- 
stitution of the earth. Turner made fi^uent har- 
monic analyses of earthquake records with the view 
of finding correlation between them and other 
astrononiKud and meteorological phenomena. ^ 
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His disposition marie 'I’umer like work in co- 
operation with other people. He always enjoyed the 
international meetings of astronomers and other 
men of science He invited the International Solar 
Uraon to Oxfonl in 1907, and attended the meetings 
at Meudon in 1004, at Mt. Wilson in 1910, and at 
Bonn in 1913. He was also a Royal Society repre- 
sentative at the meetings of the International 
Association of Academies. At the meetings of the 
International Astronomical Union he has been 
president of the Committee for the Photographic 
Map of the Heavens, and at the International 
Union of Ceodesy and Gooph^-sics, president of the 
Section of Seismology He was secretary of the 
British Association from 1913 to 1922 

Turner will be greatly missed at the meetings of 
the Royal Astronomical Society, W'hich he attended 
with the greatest regulanty. He has served on the 
council for forty-three years, and has been secretary, 
president, and foreign secretary of the Society At 
the council meetmgs he invariably took a charitable 
view of a doubtful jiaper, and at the meetings never 
failed to cumphment a young author on his re- 
search At the dimng club after the meetings he 
was secretary and Glaisher president, to the great 
satisfaction of the members, for many years. On 
Glaisher ’s resignation owing to faihng health. 
Turner became president, and continuetl to debght 
and enliven the gathering bj' speot'h and occasion- 
ally by song He took a great intcnsit in other 
people’s work, including modem developments, and 
was a very kindly and genial colleague, w hose death 
will be mourned by astronomers all over the world. 

Prof l\imcr was electcil a fellow of the Royal 
Society in 1896 He was a corresponding member 
of the Paris Academy of Sciences, and he received 
the Bruce medal of the Astronomical Society of the 
Pacific in 1927 Ho was given honorary doctorates 
by the Universities of Le^s, Sydney, Wales, Stras- 
bourg, Durham, and (’alifornia. F W. D. 


Pbok. J F. Pompeckj. 

Db. Josef Felix Pompeckj, professor of geology 
and palaeontology in the Umversity of Berlin, and 
Geheimer Bergrat, died on July 8, while still in 
the midst of his activities He was bom in East 
Prussia on May 10, 1867, and graduated as Ph.D. 
at KOnigsberg m 1890, with a thesis on Trilobites. 
He had a varied official career, beginniim in 1891 
as assistant in the gimlogical institute at Tubingen, 
and removing two years later to Mumch, where he 
was both a curator in the Palmontological Museum 
and jnrivat -docent in the University. In 1904 he 
became professor in the Agricultural Academy at 
Hohenheim, and in 1907 he was promoted to the 
professorship of ^logy first m the University of 
Khnigsberg and then in the University of Gottingen, 
where he followed A. von Koenen. He remainecl 
at Gottingen for six years, and in 1913 returned to 
Tubingen as professor in succession to E. Koken. 
In 1917, on the retirement of his old teacher, W. 
Branca, he was ap^inted professor in the Univer- 
sity of Berlin, and in 1925-26 he served his term 
as rector of the University. 
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Prof Pompeck] was especially insistent on the 
necessity of stud 3 iing sedimentary rocks and fossils 
together and all his researches were guided by this 
idea In continuation of his doctoral thesis he 
bemn by studying the Inlobites and other early 
Paueozoic foeeik and their distribution in the 
various rocks in which they were found He 
published papers on Tnlobites and on the Cambrian 
lormations of Bohemia Sardima and other regions 
In his latest years he returned to the same subject 
when examimng the boulders on the north German 
plain His most important work however was on 
the stratigraphy of the Jurassic formation especially 
of Warttemberg but also of the Arctic rc^ons from 
which he examined several collections of rocks and 
fossils In this connexion he became an authority 
on certain groups of Ammomtes and other Mollusoa 
He was ever in search of general principles and his 
addresses on the former extension of seas (1009) 
on race persistence among Ammonites (1910) on 
the origin of the copper slate (1920) and on environ 
ment adaptation and struggle in the hght of 
geological research (1025) are full of interesting 
and valuable sug^tions 

Outside the University Prof Pompeckj also 
took his full share in promoting geological and 
palseontological science For many years he was 
one of the editors of the PalaeonioirapKtca Oeo 


logitche und Palamt6log%acHe Abhandlunaen, and 
Neuea Jahrbttch fur MtneralogK etc and he was 
an active member of the German C»eologioad SooieW , 
of which he was several times president The 
Geological Society of London expressed its appreoia 
tion of Prof Pompeckj e contributions to science 
by electing him a foreign correspondent m 1925 


W* regret to announce the following deaths 
Dr Henry Fiaser formerly director of the Institute 
for Medical Research Federutoil Malay btatee when 
he made valuable contributions to our knowledge of 
ben bon bacillary dysentery and leprosy on July 17, 
aged fifty seven years _ 

Mrs Albert Howard Second ImTCnal Economic 
Botanist to the ( ovemment of India who was 
associated with ter husband in the work of the 
Instit ito of Plant In lustry Indore cn \uk 18 aged 
fifty throe years 

His ( race the Duke of N rtl iiml erland K (• 
president of the Royal Institution and t boncellor of 
the Iniversity of Durham on Aug 23 aged hfty 


years 

Dr (»eorf,e W Patterson associate dean of the 
College t f Lngineonng of the University c f Michigan 
known for w( rk i n standards of electrical i urrent on 
Mav 22 aged sixty six years 

Prof ( niailv nSeelhcrst jrofess r r f agiiculture 
m the Lniversitv i f t fittingen author rf Handbueh 
der Mo( rknltur on July 6 aged seventy seven years 


News and Views 


Thk anniversary ad Iress of Mr ( R Peers prosi 
lent of the Society of Antiquaries which is pnnted in 
full m IheAnttquanea Journal for Inly ranged over a 
wide variety of toj ics m archeological research not 
the least interesting section bemg his review of ouirent 
activities m the field A matter of specicd interest to 
the readers of Xatubb m viow of recent corrwi ond 
ence in our lolumns was the reference to the re 
searches of Mr Reid Moir and Mr Burohell on the 
boulder clay of Norfolk and Yorkshire Touching 
upon the anhseological aspect of their work ho pomted 
out that m common with other recent research it 
traded to contract still further the distinction which 
has been drawn between the culture of pak olithio and 
neohthio man or these glacial deposits have been 
found to rontam an apj reoisble number of flints which 
wore surface deposits before the clay was laid down 
and are therefore mdubitably of paleolithic date 
yet of a type winch would graerally be regarded 
without question as being neohthio buoh a classifloa 
tion he said can no longer be accepted and paleolithio 
man would appear to have made a most impressive 
invasion of what till late was neohthio temtoiy 

In dealing with lesearoh m the field Mr Peers 
referred m some detail to the conditions in which 
excavations are bemg carried out under the auspices of 
the Society of Antiquaries at Colchester and bt Albans 
A preliminary account dealing with the first fortnight e 
work at St Albans appeared m the ManchtMer 
Ovardtan of Aug 14 The prospects are mdeed 
ing There are already mdications that it may 
iible to fix with some certamty the date of the 
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great defensive Roman wall assigned by some to the 
first by others to the third century ad If further 
mvestigations confirm that it is of fiist century date, 
as the evidence at presrat suggests it will also fix the 
date of the London wall which is identical m con 
struotion with that at St Albans and m both cases 
will demonstrate the correctness of the view which 
holds that tliese cities were walled after the suppression 
of Boudioca s rebellion 1 he entrance gates of the 
town have been unearthed and the foundations of one 
of the two flankmg towers usually found with such 
gates have been laid baie Verulamium has a history 
stretching from j rehistorio times to the fifth century 
A D This 18 imiciue m Bntam and with the view of 
throwing light on its Celtic culture and on the later 
phases m its history Mrs Wheeler is excavatmg 
houses fronting on Watling btieet within the town 
Throe have now been luiearthed They show that 
after the Roman ncouj ation the Roman art of buildmg 
was lost but a remarkable pot uneartlied from the 
beaten clay floor which had been laid down over the 
teeselated pavement suggeats that the Roman taught 
art of jwttery was still practised in degenerate form 

Wk have received an mtereetmg oommunioation, 
unfortunately too long to print m full from a oorre 
spondmt W W L commenting upon the views ex 
pressed m our article Education Lnvuxmment and 
the Criminal (Natuuk July 12 p 48) The writer 
chrects attention to the arguments and assumptions 
typified m that article and urges that the attitude of 
soirace to day ooimtraanoes a self expression de 
manded for unregulated and uncontrolled impulses 
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and selfish desires, while negleoting the means whereby 
the true mdividuality of man can evolve and find self 
expression Finally, our oorree]>ondent asks whether 
if human beings have no oonsoienoe, no {wyeho 
spiritual nature, no evolutionary objective does it 
matter what they do t W W L s letter raises a 
question which is becoming moroasingly important m 
modem hfe, namely, the relation of science and ethics 
but the form m which the criticism is made suggests 
an application of a moral standard as a test of the 
validity of scientific reasoning which would stultify 
research 1 he research worker as such whatever his 
duty towards humanity and his fellow citizens as an 
mdividual m dealing with scientific data is concerned 
only with the tnith — the facts cuid the inferences 
from those facts It is in the application of scientific 
conclusions to the problems of life that the ethical 
standanl comes into operation It is not fur tho 
psychologist or the sociologist to sjieak of the higher 
and lower impulses in the sense used by our corre 
sjxmdent Tliese ore distinctions for the social re 
former who applies the conclusions of the psychologiat 
and the sociologist relating to these phenomena in 
dealing with hia own special problems of social 
reform 

An article by Prof Raymond Dait in tho Pimea of 
Aug 22 gives an account of some results obtained m 
e\ca> ating the Miunbwa Caves during the last three 
months by the Italian acientific exjieihtion operating 
III Portuguese hast Af non South Afiica and Southern 
Rhodesia under Capt Attilia Gatti and Prof Lidio 
Cipiiani Mumbwa IS approximately 130 miles south 
west of Broken Hill whete Rhodesian man was dis 
covered Tlie excavations revealed atrata with 
implements ranging from the most recent types of 
stone age implements to Moustenan but the most 
interesting find was that of a peculiai type of non 
smelting furnace at a depth of six feet below thesurfae^i 
above it and eight feet below tho suifoce at the mi idle 
of the cave Ihis is tho first occasion on which a 
smelting furnace has been discoveied in South Africa 
in conditions which jiermitted of an archspological 
dating On one side of the fuinoce was a gieat 
accumulation, 2 ft 3 ft thick, of ashes burnt rook 
incinerated bones clay slog and of quaitz and metal 
showing the action of fire On the other side between 
the furnace and the oavom wall were human beuials 
Two of these which were carefully cxi avated showed 
that the bodies were buned in sepulchies of stones 
piled beehive fashion and suppoited by earth The 
skeletons were all of Bushmen The furnace stratum 
and overlying earth were filled with quartz flakes and 
implements of imddle and late stone age typo and 
one foot Mow the furnace was the Moustenan level 
with implements of ironstone similar to that which 
attiocted the iron smelteis In the superficial deposits 
were fotmd occasional iron anow heails and pottery, 
these probably of Bemtu ongm 

It is obvious, m view of the peculiar arcbcoological 
conditions m South Africa that the matei lal discovered 
by Capt Qotti and Ptof Cipnani u susceptible of 
very diverse interpretation Prof Dart himself le 
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gards the furnace culture as coeval with the later phase 
of the palaeolithic and as the introduction of a superior 
race into an Africa still m the throes of the stone 
age Tho contmuation of the stone age culture 
relatively unaltered he holds shows ttiat tho local 
inhabitants were not imtiated mto the mystenes of 
the smelters It is further suggested that this evi 
dence points to an antiquity for a knowledge of 
iron smelting in Rhodesia of 3000--4000 years the 
8ui>crfl( lal supposedlv Bantu finils being peihapa 2000 
years latei Piof Dait goes on to point out that 
when as the Zimbabwe culture usually associated with 
mining and metal working has been atti ibuted recently 
to a Bantu people of about 400 to 600 years ago we 
now have in the Mumbwa cave evident e that metal 
lurgy was being actively pioseouted in the Zomberi 
watershed thousands of years ago Prof Dart a con 
olusionH may be soimdly based but in default of a 
more piecise nomenclature for the implements m 
accordance with the gencrallv accepted classifioation 
of boutli African stone age cultures they are difficult 
to appraise Implements of late stone ago tjrpe 
m boiith Africa might be of any date Nor is it 
possible to say that tho snu Iters culture is of Bushman 
origin on tho evidenct of burials which might be 
mtiusive or explu able m other ways miless the proof 
of their ( ontemixiraneity is more convincing than has 
been shown at present More precise mfoimation as 
to the type of the furnace which difiera from that 
of the Bantu may furnish some clue If fuithei 
examination of tho data supports Prof Dait s dating 
this IB a discovery of fust rate impoitance m an> 
event it is extiemely interesting 

AuaasT Anuk&b staited fiom Danes Island Spits 
borgen on July 11 1807 with two companions Drs 
Strindberg and hraenkel to drift aiiuRH the north 
polo by balloon Ample s ijiplies of ffxid and ammu 
nition were taken the capacity of tho balloon was 
mcioased by 100 cubic metres t > 4800 cubic metres 
and the fabric stiengthencd by additional coats of 
vainish but the risks weieileaily great Anir^eaent 
messages by pigeons up to July 13 when their jxisition 
was lat 82 long 16° F After that nothing was 
heard of the party Now aftei an mterval of thirty 
three years comes the. leport that the boches of 
Andree and oni of his companions have been found 
on White island * ranz Josef I and It seems tliat a 
{laity fiom the Norwegian ixjiedition cairying out 
investigations m Spitsbergen and the Arctic Ocean 
under Di Horn landed on tho south west of White 
Istand on Aug 0 and found traces of a camp near the 
coast ]c urihor search lod to the discovety of a boat 
and sledge with notebooks instiumonts, and other 
equipment marked Andr6e s Polar F xpedition, 
1897 and neai by was Andr6e s body Another 
body was found some distance away and between 
some great atones m a cleft in the rocks Both bodies 
have been well preserved by the mtense cold, and their 
discovery m thought to be due to the unusual warmth 
of the present season The remains of the expochtion 
have bMH put on board the Bratvaag, the ship carrying 
the Norwegian expedition, which is due to letum to 
Tronud eaily in September 
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The preservation of memoiials to famous men of 
science should be regarded as a duty We are glad, 
therefore, to record that the tomb of Sir Humphry 
Davy m the old cemetery of Plampalais m Geneva, 
which had fallen into disrepair, has not only been 
renovated but also that arrangements have been made 
for It to be suitably cared for m the future Davy died 
m Geneva on May 29, 1829, while on his way home 
from Rome, and the funeral, arranged by de Candolle, 
the emment botanist, was attended by a large number 
of the citizens of Geneva Last year on the centenary 
of Davy’s death the faculty of Science of the Umver 
sity of Geneva visited his tomb and laid a wreath upon 
it Through Dr R flemmg, of the Physiological 
Laboratory, Geneva, the attention of the Royal Insti 
tution was then directed to the state of the moiiu 
ment, and thanks to the action of that body and tlie 
oollalxiratiun of Su Humphry Davy Rolleston, it has 
been possible for a complete restoration of it to be 
earned out 

Accobdimo to a recent Dody Setence Newt BuUeHn 
issued by bcienc n Service, Washington, D C , a ounous 
phenomenon was recently observed by the General 
Electno Company engmeers who operate the broad 
oastmg station WOY (Schenectady, USA) Having 
solved the problem of broadcasting waves m the 
broadcast band with 200 kilowatts, they attempted to 
broadcast waves of short wave length using similar 
large power With a power of 38 kilowatts brilliant 
brush discharges flashed and wavered round the 
antenna when the carrier wave was modulated with 
the current from the microphone in the studio The 
earner wave alone had no effect on the oir near ttie 
antenna It was only when it was modulated that 
violent corona effects were observed These discharges 
caused the air to vibrate and produced noises like 
thunder which roughly reproduced the music Ihe 
antenna appcuently oo^ like a gigantic loud speaker 
If allowed to oontmue it would doubtless have arced 
across the insulators fused the copper wires, and 
broken the antenna lo prevent this effect the wires 
were replaced by much thicker ones Large hemi 
spheres were also placed at each end of the antenna 
This diminished the electric stress on the air near the 
conducting surfaces and 38 kilowatts of power are 
now successfully modulated by WUY on short waves 
without the foimatiun of corona flashes 

Tkb overhead line from Luton to Bedfotd whith 
was put mto operation on May 29 lost gives a good 
idea of the Bntish gnd ' scheme which is rapidly 
being erected m many parts of the country It con 
sists of SIX stee^ cored cflumimum Ime conductors and 
one ovemmning steel oored alumimum earth con 
duotor for lightnmg protection Each hne conductor 
ooninsts of thirty alumimum strands surroundmg 
seven steel strands The insulators have nme discs, 
each ten mches m diameter, m senes, which are sus 
pended from the cross arm ends on straight line 
galvanised steel lattice towers The towers vary m 
height from 72 ft to 98 ft , and their bases vary 
between 14 ft and 25 ft square The normal span is 
900 ft and the sag of the conductors is about 22 ft 
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From the nsthetio pomt of view httle can be said for 
or agauist them, but as the transmission voltage is 
132,000 they aild to the risks of air navigation In 
London itself it now seems quite oertam that the cables 
will be put underground The Itahan PireUi Co 
has laid oil fliled cables undergroimd and found 
experimentally that they were satisfactory at pressures 
of 220 kilovolts The Central Eleotnoity Board 
began installmg double ciromt oil fliled cable hnes 
between Eltham and Deptford to work at the standard 
pressure of 132 kilovolts It looks therefore as if all 
the main difficulties m the way of the gnd trans- 
mission scheme are being overcome 

It is highly probable that railway electrification 
would make much more rapid progress if it were not 
for the high cajiital outlay required It is owing to 
this heavy outlay that many railway engineers are 
oonsidenng the poesibihty of using Diesel electno 
trains on Bntish Imee In a brochure issued by Sir 
W O Armstrong Whitworth and Co , information la 
given of the advantages and growing populanty of 
this kind of traction Armstrong Sulzer Diesel 
electno motor coaches have been m service for more 
than five years without needing any overhaul These 
motor coaches can be Qsed for twenty hours out of tho 
twenty four and can nm twice as many miles per 
annum as a steam locomotive No tune is required 
for lighting up and steam raismg, and fuel for twenty 
four hours' service can be pumped into tho fuel tank 
m a few minutes Economies can bo effected when 
ooaatmg down a long mclme by stopping the engme 
It 18 stated that a saving of several miihon pounds per 
annum on fuel alone could be effected by adoptmg this 
system on British railways For the Russian State 
railways Diesel electno locomotives of this type have 
bem made, having a working weight of 136 tons and 
of 1800 brake horse power They are also used on 
one of the Tunisian railways, the Buenos Ayres Great 
Southern Railway, and the Swiss Federal Railways. 
Wo leam from ABO (Allgememe Elektncitkts 
Gesellschaft) Progress for August that this firm has 
had two petrol 150 horse power engme oars ruimmg on 
the Brazilum Central R^ways since 1928, and that 
smee then others of largei sue have been supplied to 
tho same railway Tho Diesel electno locomotives have 
excellent running charaotenstios ', there is practically 
no vibration, and the engmes run noiselessly 

Mb G Stkvbmson Taylob gave the Gustave Canet 
Memonal Lecture before the Jumor Institution of 
Engmeers on tho subject of mdustnal accidents, their 
cause and prevention Mr Taylor estimates that the 
total amount of compensation paid to workmen for 
accidents alone, apart from compensation for mdustnal 
disease, was nearly milhon pounds m 1928 to this 
must be added the cost of administrative expenses as 
well as medical and legal costs He thinks that this 
burden on mdustry could be materially reduced if the 
problem were attacked m the right qpint and on ng^t 
hnes From information obtamed by uupeotots and 
others under the Factory Acts, he pomted out that 
more than 60 per eent of the accidents and more than 
70 per cent of the fatalities were due to Cttuaes not 
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oonneoted m any >»ay with the lue of machinery A 
large number of aocidenta occur through persona 
falling over objects on the floors, and he urged the 
importance of clearly marked allejrways It la also 
found that the percentage of accidents la greater 
during the wmter months when the daylight hours 
are short Ho conaidera that the personal factor in 
accidoita is evidenced m oareleesness, inattention, and 
want of thought More recent studies than those 
r^rted by Mr Taylor show that the personal factor 
mvolves much more than is suggested above The 
woric of Prof M Greenwood and his colleagues has 
shown statistically that the genesis of multiple acci 
dents under uniform external conditions is an aftair 
of personahty and not deteimined by any obvious 
extrinsic factor Later, Fanner and Chambers have 
produced evidence m favour of the view that there 
are people who have a deflnite measurable tendency 
to have accidents This tendency may not nccessanly 
be related to states of consciousness over which the 
poison has control and cannot be adequately desc nbed 
by the moral judgment imphed in such terms as care 
lessness or want of thought 

Sous years ago the idea was current that stone age 
man was a typical savage of a low grade of intelligence 
and the merest rudimentary forms of eultuie We 
are now perhaps only just bognmng to appreciate the 
significance of the stage of development of his brain, 
and to disQem the skill and ingenuity tliat wont to the 
fashioning of a stone implement and its adaptation 
to the needs of daily bfe An interesting jiomtbeanng 
upon this aspect of relics of the stone age is discussed 
by Hr Reid Moir in a coinmumoation entitled ** Stone 
Implements from a New Angle ”, which appears m 
the Journal of the Ipeunch and IHstrtct NatunU H*etory 
Society, vol 1, p 2 With sound common sense, Mr 
Reid Moir argues agamst the views of archwologists 
who hold that because the number of objects of 
matenal other than stone diminishes as the time 
senes ascends imtil they disajipear, therefore the 
earber raoee of man employed no material except 
stone He mamtains that this takes too low a view 
of the intelligence of early man, and goes on to argue 
that both the nature of the matened, that is, wood, 
bone, and ivory, and the conditions of deposit of the 
implements are such as to make it improbable that 
anythmg but the moet durable material would survive 
except m such favourable conditions as are afforded 
by the French pabeobthic caves Yet even so, as he 
pomte out, we have the bone implement associated 
with Piltdown man, as well as other specimens for 
which a high antiquity is claimed Mr, Reid Hour 
gives a useful bmt to archteologists when he pomts 
out that the great majonty of stone implem«at8 ore 
implements with which other unplements, now 
vanished, would be fashioned. As to the deeper sigm 
fiosnoe of this dictum, we recommend consideration 
of Mr. Reid Moir’s expenmwits m the practical use of 
stone implements, which the student might emulate 
if he can acquire the necessary dexterity and patioit 
persiBtenoe. 

Fuxxbxk deta ils of the International Zoological 
Congress have just been received, rather late m the 
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day, as the Congress ojiens at Fadua on Sopt 4 . 
There will be an informal gathering at the Hotel 
Stonone at 9 30 p M on Wednesday, Sept 3 The 
opening ceremony will be at 10 30 a m on Thursday, 
at the Umvorsity. when Dr M Caullery will give an 
address on genetics and evolution The sections will 
meet m the afternoon and during siioh further after- 
noons or mornings as are not otheiwise occupied 
General meetings will be on tho afternoon of Friday, 
Sept 0, and the inuinuigs of tho foilowmg Saturday, 
Monday, Wodnesda}, and Thurhduy Simday, bopt 7, 
will bo filled with an excursion to 1 he Lagoon of Venice. 
Shorter excursions during the meeting will be to the 
Royal Villa at btik, to Kovigo, includmg a vihit either 
to Count Arngonis otmtholngical colloction or to 
Petrarch’s house at Arqu/t, and to Abano From 
Friday to Sunday, bept 12 14, there will be an 
excursion to the Lagoon of Comacchio Radia di 
Pomposa, Bonifica di C odigoro, Ferram, Bologna, 
and Ravenna Favouiablo tomu liave been arranged 
at the hotels of Padua, and the Italian btate Railway 
will issue return tickets from any frontier station or 
port to Padua at a reduction of 30 jier cent An 
exhibition of optical and other scion titii instruments 
by Italian and foreign firms has been at tanged The 
address of tho Congress is Via Loredan 6 Padova 

In apamphlet entitled ‘How Unemployment Might 
beProvented ”. Capt J W Petavel formerly lecturer 
on “ The Poverty Problem ’ at the Lniveisity of Cal- 
cutta, advocates the formation of labour colonics or 
gmlds as a solution of the miemployment problem 
The basts of tho proposal is that members of the 
guilds would undertake the direct production of most 
of their requiromontH, anil tho scheme is worked out 
to smt both Indian and European (onditionn The 
author holds that the scheme would greatly ini lease 
the well bemg of the Indian peasants, whose agri- 
cultural output IS low, but whoso needs are simple 
Jn Europe it is suggested that the labour colomes 
might if neceeaary be modified so as to allow the 
workers to put in part of their time m ordinary fao- 
tones and part m work at the colomes In support 
of the scheme the success of a Swiss colony is cited 
This has been organised on a self supportmg basis 
for ’ unemployables ’, who can earn their keep at the 
oolony together with a small surplus which is paid 
them on leaving Educational colomes are also ad- 
vocated for young persons up to eighteen years of age, 
who would spend half their time at school and the 
other half in productive employment at tho oolony, 
bnngmg back produce to thoir homes m lieu of wages. 

Aw important Congress of representativea of Caecho- 
slovakia and Rumania was hold at Krakow lost 
I>eoember, for the purpose of disoussmg common m- 
I teieets m the protection of Nature The eompte 
rendu of the Congress, which has just been published, 
illustrates the necessity and Hie value of co opowtiim 
m such matters The chief objeotive of the meetings 
was the attamment of ogreemant eepeoiidly m regard 
to the national jaarks lying on the borders of the 
coimHies ocmcemed, for the creation of a great 
boundary reserve m the mountam range of Czywoxyn, 
and for the protection of the valley of the I^eeter. 
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No 1«M than fifty three zesolutiona were agreed 
upon perhaps the most unportant bemg those eon 
oemed with the setting up of a permanent C5om 
mission represMitmg Rumania Czechoslovakia and 
Poland to deal with common problems and to en 
deavour to obtam general laws applicable to the three 
States but allowing possibihties of modifications m 
detail to meet special needs in any particular tern 
tory Other resolutions sigmfied areas smtable for 
reserves and pleaded for the protection of the forests 
which are gradually diuppeaiing of rare animals and 
plants for the reasonable regulation of fisheries m the 
boundarv reseives end of sport 

Wje liave received the annual report for 1928-29 
of the National Institute for Research m Dairymg 
University of Recwling The Institute a home is 
four miles from Reading at the Shinfleld Manor 
House this was acquired m 1923 and adapted at a 
exist of i30 000 and a considerable balance of this 
sum still remains to bo raised by public ap|>eal The 
report revieus the work of the Institute dunng the 
year giving sununanoe of {lajiors published by the 
staff dunng the penod anil forecasts some of the 
mvestigations t bo earned out m the future 

Ihie Ministiy of Health has issued to ciuncils of 
counties an I county boroughs in C reat Britam a 

Memorandum on C anoer as a subject for the atten 
tion of I ocal Authontios (Cancel — vii Ctreuiar 
1136) Its object is to suggest the desirability of 
local authonties at juiring more complete knowledge 
of the reactions between cancer and the local com 
miinity with the view of devising such local amohor 
ative measures as may be necessary and practicable 
A scheme ot methods of investigation appropnate 
action an 1 c iperation with r ther authonties is 
suggested 

Ihk summei issue of Sunlight the journal of the 
Sunlight I oague (V( I 2 No 2) contains articles uigmg 
that greater uso should be nia le of the healing virtues 
of the sim s rays jiarticulaily m England bir Bruce 
Bruce Porter and Dr Eidmc w write on ultra violet 
and other rays m health and disease the Marchioness 
of Aberdeen and Tomsir < n open an village settle 
meats anti Dr Saleeby on the ohddren s home at 
Chailey Heath 'mibscx which locality he maintains 
need not fear companson with Leysm an 1 is far 
sujienor to Bcrck the most celobrateil sun cure place 
in France 

Th* Jourtal of the Cancer Research CommUtee of 
the Vnnernty of Sydney for May (Vol 2 No 1} 
(ontams articles of consideiable interest Prof 
Welsh writes on the classification and oharaotera 
of the endothelial new growths Mr Mankm dis 
cusHSH micro methods of chemical analysis deecribmg 
methods for the estimation of molybdenum potas 
Slum, sodium calcium and oblondee and Mr Gower 
Stephens deals with the radiation treatment of bram 
tumours hrom a small number of cases of bram 
tumour treated with X radiation experience shows 
improvement which is usually prompt and definite 

The Carnegie Institution of Waidungton hu pub 
lished a new edition (April 1930) of its Classified 
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List of Pnbhcations This useful volume of 207 pages 
contains a chronological list of the Institution s publi 
cations a subject mdex with brief summanes of the 
most important works and an authors mdex It is 
impossible to mdicate here the vanety or importance 
of the contributions to knowledge so listed but an 
indication of the extent of the catali^e is given by 
the fact that the subject mdex is arranged under 
twenty seven branches of science Such books as are 
not out of print are available to correspondents at 
prices approximating to the cost of pubboation and 
price hsts or classified lists as issued will be sent to 
scientific workers on the receipt of the requisite 
address 

Thf I iverpool Electric Cable Company Ltd of 
Bootle I iverpool has sent us a catalogue of low tension 
paper insulated cables All the cables described in 
this catalogue are manufactured in accordance with 
the regulations of the British Engmeormg Standards 
Association and the components of the cables are m 
accordance with the B E S A specifications 

Apfui ATiOMs are invited for the following appoint 
ments on or before the dates mentioned — An 
assistant lectuier in chcmistiy at the Biighton 
Technical College — k W loyne Secretaiy 64 Old 
Steine Bnghton (Sept 2) A loctiirei in mechanical 
cngineenng at the Norwich Technical College — ihe 
Princqial Norwith lechnical College (Sept 3) An 
assistant organiser of agn iiltiiral e hication un ler the 
Wilts f ounty Council — Fhe Cleik i f the Wilts County 
Council (ounty Oificis Irowhndge (Sept 0) An 
instiuctoi in the department cf navigation of the 
bir John Cass Nautical School The Pimcipal Sir 
Tohn Lass Nautical Sch cl Jewry Street EC 3 
(Sept 9) An assistant in the Bamato Joel Labors 
tones Middlesex Hospital for laliological research 
beaiing upon the treatment of malignant liseasc — 
The Dean MildIcsexH sj ital Medicalfichoc 1 London 
W 1 (Sej t 13) An msj octor under the Ministry of 
Agiiculturc and hishenes for the pui poses of the 
Diseases cf Animals Act 1894 1026 — The Secietaiy 
Ministry of Agnculture and hiaheries 10 Whitehall 
Place S W 1 (hejit 16) A dcmonstiatoi of biology 
at Guy s Hospital Medical Schoil -The Dean Guy s 
Hospital Medical Scho I Lc n Ion Bndge S E 1 
(Sejt 20) An expert hydrobiologist for fishenes 
mvcBtigations m Turkey — Mr F C Weberman 
Beyoglu Sira Servi 4 Istanbul Turkey (Oct 16) 
A Pilkmgton fellow in cancel research in the Lni 
versity of Mcmchester Ihe Registrar The Uni 
versity Manchester (Nov 16) A lectiimr in physios 
at Umversity College London — The Secretaiy Uni 
versity College Gower Street W C 1 A lecturer 
on surveying and geodesy at the Regent Street 
Polytechmo — ^The Director of Education The Poly 
technic Regent Street W 1 Teachers of engmeenng 
drawing heat electncity and magnetism meohamos 
and hydrostatics at the Croydon Polytechmo — ^Ihe 
Principal Central Poly technic Croydon A laboratory 
stewa^ and lecture assistant in the chemistry depart 
ment of Goldsmiths College — ^The Warden Gold 
smiths College New Cross S E 14 
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C«nccr of Lip «nd Skin — Ccmoer of the hp, tongiie, 
and skin u the subject of a report by th' Janet 
Lane Claypon for the Ministry of Health (Re,pa on 
Pub Hoauh and Med Subjects, No 69 London 
H M Stationery Office, 2s net) Cancer of the skin 
and of the lip is a readily curable diseaae if promptly 
disposed and treated The results secured by 
radio therapy appear equal if not superior to those 
obtamed by operation, reaching 80 per cent or more 
of cures m the case of skin cancer Cancer of the 
tongue, on the other hand, is far loss amenable to 
treatment, either by operation or by radium As 
regards causation, ovidonco is accumulatmg that the 
actual cancer is preceded bv somo apjiarently simple 
and harmless condition, such as a pimple, wart, mole, 
etc A projxirtton of akm cancers is known to bo 
associated with certain oci upations mvolving contact 
with soot, tar, mineral oils, arsenic, and sinmar sub 
stances As regards cancer of the tongue anil lip 
this IS known to bo frequently caiisably connected 
with syphilis and with smoking, but there is no 
evidence that the simple inhalation and exhalation of 
tobacco smoke are causative 

Companion of Left and Right Ovariei —In the 
whole animal economy, no organs lend themselves 
more readily than the ovaiiee to the study of quanti 
tative and qualitative functional comparison, that 
18 , to a comiianson between the activity of one 
organ situated on one side, with another situated 
on the other side, of the body In a preliminary 
note published in the Itendieont% della Reale Aceade 
tnta delle detente ddl JsMuto dt Bedogna (1929), 
Prof Pasquale Sfamem shows that, as regards the 
ovigenic function, with cows, rabbits and women, 
the right hand ovary predominates over the left 
In the case of women, this prodomuianco weakens 
as age mcreases up to thuty five vesrs, aftei which 
it bMXimes reversed As regards tne fnetus, this has 
tile greater weight if generated by the right hand 
ovules Multiple corpi lutei are more frequent 
as the period of genitu life advances, the superiority 
m ^18 direction being shown by the left hand ovary 

Effect of Cold on Sea Life — Lhe second and third 
parts of the nxent RcjKiit of the Danish Biological 
Station to the Ministry of Shipping anti fisheries 
(85 . 1929), by H Blevgad anti A C Johanson, give 
accounts of the effect of cold on certain anmials the 
first de^mg with the littoral inveitebrates the second 
with porpoises, fish, and crustacoa The winter of 
1928-29 was specially severe and its effects wore felt 
by many animals It is shown that this prolonged 
frost had a pronounced effect on the littoial fauns 
but some forms were much more resistant than others 
The bottom animals are particularly oxiKisod to the 
dangers of being killed m ice winters in the coastal 
belt between 0 m to c 1 metro s depth, ospeoially 
m places which are liable to bo left dry at low tide 
rhe mussel Myldus edvivs suffered baiUy, also the 
cockle Oardxum edule and the oyster (Ostria edults) 
Dr Johansen notes the large numbers of poriwises 
dead m the Bornholm Deep, having probably fled 
from the ice m the Belt Sea Only m areas of slight 
extent was there any wholesale destruction of mh 
such as cod, haddock, plaice, and flounder and this 
protebly chiefly owmg to lack of oxygon near the 
Dottom ^e eel was the flsh which suffered most, 
although in no looaUty was the stotk wholly elimm 
ated lilany smaller fehes besides crabs, lobsters, and 
shnmps also died 

Californian Commercial Fiih Catches — Ftsh 
Bullettn No 20, “ The Commercial Fish Catch .of 
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California for the Year 1928 ’ by the staff of the 
Bureau of Commercial Fisheries of California (Divi 
Sion of Fish and Oame of Cahfomia, 1930) contains a 
large amount of information ooiicommg a variety of 
commercial fishes and crustaceans This m the 
second of the sjiecial bulletins dealmg prmcipally with 
monthly tables and it is hoped to (untuiue this 
annually mcliiding in addition summaries of other 
classes of fishones statistics collet teil by tho Bureau 
The chief features of 1928 were a continued increase 
m the amount of fish ustxl for tiiiuung as opjiosed to 
utilisation in fish nunkets, the sudden development of 
a mackerel caimmg industry on a large scale contiii 
ued indications of the failure of tho local fishing banks 
on the narrow continontal shUf to supply the in 
creasing demands for fish and in consequence an 
mcroasmg dtpendente on distant and foreign aioas, 
extension of the tuna hshmg area to far below CBjie 
San Lucas importation of albacoio from Japan and 
Hawaii and luially, tho commciiial utilisation of 
swoid fish Iho bulletin begins with a useful list of 
tho common and scientific names of the fishes, 
ciustaceans and mollusks aftei which cxime short 
chapters on the most imi>ortant spec ic s The sarduie 
IS easily tho first the total catch ocing 21 tunes that 
of the rest of the fish combined Mackerel comes 
next havmg nstn from the tenth place in 1927 to 
second in 1 928 due to canning 1 he i esi aro much the 
same as in former years 

Japanese Fresh* Water Rhabdocoelids — Dr K 
Olmgawa gives an interesting list of these flatworms 
m hiB paper A List of tho Fresh Water Bhabdo 
coehds found m Middle Jajian, with Preliminary 
Descriptions of New Species (Memotrs of the t ollege 
of (Setewee, Kyfito Imperial University Senes B vol 6, 
No 1, Article i, 1930) No details weie hitherto on 
record relating to the freeh water spooios of this group, 
although ceitain cosmoixilitaii forms were known to 
be abundant m the livers, ponils and lakes of Japan 
lhe author finds that the rice fields of Middle Japan 
ate specially favouiable situations for these worms, 
the area i ontaming warm and fertile water from May 
to October Thirty one species belonging to nine 
farodiee are recorded, with notes on their stnicture 
and distnbution bix new spoems and two new var 
leties are dosoribcxl Many of these Rbabducuhds 
are very abundant m ditches and ponds os well os in 
the lice fields lhe research, extending over two 
ears was carried out chio% at thi Otsu Hydro 
lological btation on I,ake Biwa under the super 
vision of the Director, T Kawamura 

The Mid-AtUntic Ridge — lhe origin of the Mid 
Atlantic Kidgo, one of tho most remarkable features 
of the globe, is a much disputed problem Haug 
regards the Ridge as a median anticline formed by 
the beginning of crumpling in the great geosyncline ’ 
of ttie Atlantic I or Taylor, Wegener, and others, it 
IS a strip of tho original crust from which the con 
tinents on opposite sides have drifted away Thus, 
as in the case of the Afruan Rift Valleys, there aro 
two diametncally opposed hypotheses m the field 
one involving compression, the othc«r tension Dr 
H S Washm^n now enters the field via the petrolo^ 
of St Pauls Rocks, a group of four rooky islets 
lying on that part of the Ridge which runs nearly 
east and west just north of the eciuator {Jour Mary 
land Acad Sm , vol 1, No 1, Jan 1030) Unhke 
moat of the Atlantic islands, St Paul s Rooks are not 
volcanic, but are composed of a plutonio ultrabasic 
rock — a wehrlitio dunite— that hw bem metamor 
phosed by pressure Washmgton therefore regards 
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lateral preesure as the solo competent cause of the 
upbft of this part of the Ridge, which is quite m 
accord with the known condition of instability and 
present day seismic and submaiine volcanic activity 
of the region To account for the peculiai shape of 
the Bidgc Washmgton is tempted to apply the tor 
Hional hypothesis of Pnnz, suggesting an eastward 
movement on the south and a westaaid mo\ement 
on the north 

Remarkable Scries of Earthquakes at Ito (Japan) — 
Ito IS a wateimg place on the west coast of bag^i 
Bay For two months since the middle of last 
Februaiy the town has been shaken by abuost 
mcessant earthquakes, none of thorn of destructive 
intensity though a few were strong emough to over 
turn grave stones and c rack plaster walls Ihe eaith 
quakes have been studicnl by Prof Imamura and 
three of his colleagues in the Seismologioal Institute 
{Proe Imp Aead Tokyo, val 6, pp 190 1*13 1030) 

A network of five seismograph stations was formed 
round the epicentral area Tlie total number of 
shocks locorded from bob 13 to April 11 was J684 
the maximum daily frequency (of 200) being reached 
on Mar 0 t onipanng the hourly froquonc y of the 
shocks with the tidal phases at Misaki (on the north 
coast of the bay) it was secui that the shoe ks cKCurred 
in groups (uinculmg with poiiocls of low water The 
moat interesting result is one due to Mr >casu that, 
with a few exceptions, the fcx^i of the oaithquakea 
were confined to a conical legioti of the crust the 
apex of the tone bemg at a depth of 6 km while the 
base IS a cirtle of about 2 km radius on tho soa bod 
m the inlet of Ito Ihe neeicr tho eaith s sutface, 
tho denser is the clustermg of tho foci This distiibu 
tion seems to suggest the piosence of a hidden 
oxtmet volcano with the above mentioned cone as its 
cratc>ir 

Distribution of Earthquakes in the East Indies — 
Dr b W Visser has recently published a useful 
discussion of tho distribution of earthquakes in the 
Dutch East Indies during the years 1920 26 (Verhand 
Kontn Magn en Meteor Ohs te Batavia, No 22 , 
1930) In this interval 3310 earthquakes were 
recorded, the great majority very alight though 36 
were registered all o\er the world Of the total 
number, only 244 liacl an inland origin A large 
distnct, iiicluding bumatia east of the Baiisan 
Mountains and the whole of Bomoo, with tho excep 
tion of the east cxiast, is practioallv asoismic On the 
other hand, earthquakes are frequent all along the 
coasts of the Indian Ocean fiom Atjeh to Timor, m 
the north of Celebes, in a small central area of the 
Moluccas, mcluding Boeroe, Ceram, and Banda, and 
tho northern portion of New Guinea As a general 
rule, tho epicentres of submarme earthquakes lie on 
tho steep slopes of tho oceans and deep seas while 
those of land earthquakes are closely connected witli 
existing fractures 

Magnetic Tables for the United States — ^In the 
Untied SkUee Magnette Tablee and Magnetto Chartt 
for 1926, issued by the U S Departmoat of Com 
meroe. Coast and Oeodetio Survey (Serial No 468, 
1929, price 60 cents, pp 136, 4 maps), complete re 
vised data are given oonoeming the distribution of 
magnetic force over the Umted States, for the epoch 
1626 , the pubhoation supersedes the Tablee and 
Charts for 1916 given m Special PttblvxUwn, No 44, 
now out of pnnt It contams the observed values of 
declination, dip, and horizontal mtensity for all places 
m the Umted States at which rehable observations 
have been made, together with the reduced values for 
Jan 1, 1625 , tablea givmg repeat obeervations at 
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stations occupied between January 1917 and Decem- 
ber 1628 , tables giving the secular variation , and 
iRomagnetio charts for dMlmation, dip, and the hon 
Bontal and vertical mtensitiee The charts measure 
20( m by 26f in , the Imes of equal decimation and 
dip are given for each degree, and of equal annual 
change for each minute of arc , the Imes of equal 
intensity are given for each lOOOy, and of equal annual 
change for each lOy The maps extend northwards to 
about latitude 60° , Alaska is not mcludod The 
tables occupy 1 24 pages, 68 of which are reproduced 
from typewritten sheets by photo lithography 

Stark Eflect — An mveotigation of the electno fields 
needed before lines of a spectrum appear which are 
normally forbidden by the selection rule for arimuthal 
quantum numbers, is described by Y Ishida and T 
Tamura m a Scientific Paper (No 241) of the Tokyo 
Institute of Physical o*\d Chemical Research This 
effect, which is distmct from the splitting of hues 
already prosont m the absence of a field, has been 
studied for helium m a tube of the Lo Surdo type 
The field strength below which these forbidden ' 
Imes aie still absent la greatest when they mvolve no 
change m azimuthal quantum number (k). falls to 
rero for the normal change of umty, and mcrcoece 
again, although not to the same extent as for A ib -0, 
for the Imes for which A b is 2, 3 and 4 For a 
transition to a definite final state from an imtial state 
m which only the mitial total quantum number (n) is 
variable, the field required falls off rapidly with in 
crease m n, for example, 87 kilovolts per cm are 
needed to brmg out the Imo 2& 3S, but only 3 2 
kv/tni for the hno 29 bB A disappearance of 
lines in very strong fields, of the order of a million 
\olts jier cm , has also boon recorded recently by 
Traubetiberg, Gebauer and Lewm, with the Stark 
effect of the Balmer lines of hydrogen (Die Natur 
wunensehaften, vol 18, p 417 1630) 

Electncsl Heating in Laboratories — In the April 
nuinlier of Helioa an export electrical trade journal 
published m T^iprig, there is an illustrated article 
showmg many heating devioee for use m laboratones 
Laboiatones tor general analytical work are sometimes 
built at a distance from jmbho gas mams If there is 
no great demand for gas for smelting and muffle 
furnaces, the cost of laying flown gas mams over long 
distances may bo unduly heavy To obviate this 
expense all kmds of makeshifts have be«i tried, such 
aa acetylene Bunsen burners and spirit or petroleum 
Bunsen burners Tho cost of service for the acetylene 
burners is low althoiigh their initial oust is high On 
the other hand, spirit or petroleum burners c^ little 
but the charge for the fuel is high Ihe latter system 
therefore is only used m veiy small laboratones 
The question of usmg electno heating m laboratory 
equipments has bem little considered m Great 
Bntam, although it possessea many advantages 
Tho heat can be applied exactly where it is wanted 
and there is much loss nsk of explosions Tlie high 
radiation and convection losses from fiames are 
avoided and d^ite the high cost of eleotncity the 
numing cost m service may be actually less than 
when gas is used Up to date water baths and drying 
oabmets heated eleotncally are shown, m which the 
consiuni>tian of energy is a minimum In the drying 
oabmets the heatmg member is built inside the heat 
protection jacket, so it is easy to maintain a constant 
temperature For laboratones m which much hij^ 
claaa work has to be done, small test tube fumaoes 
are specially suitable Only the lower parts of the 
test tubes are heated and there is no useleas waste of 
electno energy There is no nsk m heating explosive 
or highly mfiammable material A small crucible 
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furnace u shown suitable for tlio uicineration of 
anaiytioal precipitations Permanent temperatures 
up to 1200® C can bo obtained without any trouble 
The fumaoes are furnished with an external nickel 
protective jacket 

Chemutry of Immunology — iSetenee Progrut for 
July contains an aiticlo by Dr W O Kermaok on 
some recent advances in the chemistry of munimoloj^ 
m which the part played by non protem oompounds 
IS more especially dealt with These carbohydrates, 
called haptenee, resemble proteins m reaotuijf with 
homologous antisera even m very great dilution but 
they are not antigmis amce they cannot produce 
antibodies It appears that Ehrlich’s general idea of 
haptophorea may have a real aigniflcanco, and that 
the molecular groupings to which he gave that name 
may, m oertam mstances at least, be given a definite 
chemical configuration 

Iron Carbonyl — With lefeience to the note on the 
formation of iron pentacarbonyl m a cylinder of 
compressed coal gas, which appeared m Natubk of 
June 7 p 873, Mr J U Mason mforms us that the 
possibility of the formation of iron carbonyl in theso 
oircumstanoes was recognised by Dr Bedford m 1812 
On the expenmental plant at Sleaford (Lincoln) 
for the hydrogenation of oils by the Bedford Williams 
prcxiess it was made a rule not to store hydrogen m 
the large laboratory cylinders for more than a day 
or two if the carbon monoxide content of the gas 
exceoded a few per cent It is not stated that the 
Mtual production of iron earbonyl was experimentally 
demonstrated as m Fnend and Vallance^a cunmumi 
cation 

Atomic Weight of Tantalum — The accepted value 
for the atomic weight of tantalum, 181 3 or 181 5 
(the values adoptexT m clifTerent countries vary since 
the inachmorv of the International Committee on 
Atonuo Weights broke down), is based on results 
which are not in satisfactory agreement In the 
Juno number of the Journal oj the Chemwd Soc%ety, 
Kolar RamaLrishnaiyer Krishnaswami describes ex 

S eiiments on the dotormmation of the ratios TaBr. 

Ag SAgBr and TaClu 7Ag SAgCl, in which twenty 
four closely agreemg results pointed to the value 
181 36 for the atomic weight of tantalum Modem 
methods wore used and great care was taken m tho 
purification of the materials 

Vitamin D — It is now known that vitamin D is 
produced by tho irradiation of ergosterol and that 
the latter is the only bterol which gives rise to it 
Previoualjr it was thought that ohol^rol was the 
provitanun, but experiments seem to have proved 
that its activity is duo to a content of about 0 06 
pop cent of ei^terol in the cholesterol Several 
investmtions have been made on the effect of 
monochromatio hght on cholesterol In the June 
number of tiie Journal of the American Ghemteal 
Soeteiy, Marshall and Knudson deeonbe some expen 
ments made with ergosterol Th^ conclude that 
the rate of production of vitamin D is proportional 
to the first power of the light mtensity, tnat it is 
directly proportional to the number of light quanta 
absorbed hj ergosterol and mdependent the wave 
length, and that the quantum effloienoy is 0 3 mole 
oules of vitamm D per quantum abMrbed Vita* 
mm D absorbs m the same wave length region as 
ergosterol and is destroyed by light of the same 
wave-length as that which forms it The hugest 
oonoentration of vitamm D which can be prowioed 
by direct irradiation of ergosterol u 86 per, cent 
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This IS an absolute maximum and the probable value 
IS lower 

Veast Research — lo summanse in a critical 
fashion the salient features of existing knowledge m 
a particular sphere of activity w no easy matter, but, 
once successfully accomjihsli^ cannot bo other thw 
useful A loocnt paper by Dr L H Lampitt {Jour 
Inst oJ Brewing, 86, p 260 1930) may be said to 

fall m this category, and should provide food for 
thought for scientific workers whether they are 
interested m yeast from the practical or academic 
point of view After a bnof sketch of the classical 
work of Pasteur, Buchner. Haiden and others, the 
problem of the acceleration of fermentation by sub 
stances which can act as acceptors fur hydrogen is 
discussed The anomalous belmviour m this respect 
of sodium arsenate is noteworthy m view of recent 
wotk on tlie possibility of replacing phosphates by 
arsenates m the cycle of changes acoomjiaiwing 
fermentation Beforence is also made to the effects 
on yoast activity of antiseptics, and m this con 
nexion attention is directed to the foot that the study 
of maltase, which is readily cnppleil by phenol, has 
boon comparatively neglected m recent years 
Fembaoh s selective fermentation of dextrose and 
lievulose and the theorotioal deductions arising 
therefrom aie also discussed Othei starting pumto 
for mvestigations include the effects of radiations on 
the growth of yeast, the nitrogen question (Natt be, 
125, p 106 , lOSO), yoast enzymes and the existence 
of bios and the nature of tlie yeast substance It is 
pomtod out that the confusion ansing from many 
of the existing rehults w due chiefly to lack of 
standard isation of the experiments, and it is suggested 
that such results should always be confirm^ by 
direct expenment before an investigation is started 
It is interesting to note that Dr Lampitt regards the 
priKluction of carbon dioxide as tho only true criterion 
of fermentation 

Researches on Globin The Comples Betidus du 
Lahotaloire Carlsbrrq vol 18, No 4 (1830), contains 
a commiuiicatiou by Roche on the above subject 
Ihe author has conflrmod tho expeiunents of Bill and 
Holden published m 1920 on the decomjxisitioii of 
hoimoglobm by dilute acids , tho prcxliict is called 
pataglobin, and is regarded as different from de 
natuiated globin Tho pH value of natural globm 
IB 7 6 7 0, as determmcxl by cataphoresis Natural 
globm and haematm form alkalme methecmoglobin, 
which was prepared in several other ways The 
combination of a nataral globm from various animals 
takes place with any biematin The isoelectric pomt 
of paraglobm is 7 0 7 8, by cataphoresis It snows 
a minimum solubility in a pure solution over the range 
of pH 0 b to 8 4 The xemations found bv other 
authora are due to degradation of the protom m their 
experiments Paraglobm forms with haematm cathae 
m^lobm, but this loaction is specific for the globm, 
smee it does not occur with other protoms Bnihng 
with acid (pH 2 4 ) for a short time does not adter the 
uoelectno point or solubility of paraglobm, but with 
pH 7 0 It IB coagulated, and is then insoluble m strong 
acid or alkadme media Itus form is called de 
naturated globm Pepsin has am optimum action 
on pauaglobm at pH 2 2, trypsm at pH 8 2, m opposi 
tion to results of Northrop Trypsm does not act 
unless kinase is present hbmtes CXIOH and 

NH, m the ratio of unity The fust action of pepsm 
or trypnn oausea modifications mdioated by a move 
ment of the isoeleotnc point towards more acid vidues 
of pH Smee this is also found m the acticm of the 
hydroxide icm, it w suggested that both ohsngee, at 
the oommenaement, have the saune meohamsm 
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Denaturation of Proteins by Urea and Related Substances. 

By Sir F (H>wijun> HoFKJura, PBS 


* 1 'vENATURAriON tiioiuh a phenomenon famt. 

liar objectively to all who handle proteins, 
mvolvee a change of state of which the precise nature 
IS yet obscure The term itself is scarcely oajiable 
of adequate definition It is only certam t^t native 
proteins dii^rsed in water as lyophil colloids suffor, 
as the result of diviiso alterations in their environ 
ment, a change which is accompanied by complete 
loss of solubility in pure water nr dilute salt solutions 
If under any influence (such as that of dilute acids 
or alkalis) a protein denatuied m this sense is retained 
in solution or redispersed after separation it is then 
found no longer in the lyophil but in the lyophobe 
condition Denaturation thus understood m mways 
antecedent to coagulation or flocculation, those being 
secondary processes dependent upon conditions which 
make for instability m siisiiensoid systems Wo are 
qiute Ignorant of the nature of any molec iilar c hange 
which may be responsible for or accomjiemy this 
chanjm in the type of dispersion Evidence suggest 
mg that some intiamolecular readjustment does as 
a mattei of fact, occur will bo mentioncxl immediately 

A Bjiecial mterest is attached to the c hange of state 
mvolved in denaturation because its occurrence 
appears to bo cliaractenstic of the protein molecule 
when It IS intact It is apparently not imdergone 
by even the moat complex of its degiadation products , 
this ciiciunstance tends to justify the view, based also 
on othei evidence, that the molec ular structure of an 
mtaot protein has features differing from, or added 
to, those of a cximplex polypeptide 

It la well known that in albumms, globulins, and a 
number of other native proteins in solution, de 
naturstion is induced by host, by certam forms of 
radiation, by the action of relatively strong acids 
and alkalis, by adsorption at surfaces or in hlms and 
mechaiucally by shaking buch proteins are also 
denatuiod when under defined conditions they aie 
precipitated from solution by such agents as alcohol 
or acetone 

It has recently become known that those diverse 
methods of denatuiatiun all produce, m addition to 
the colloidal change a shift m the relations of sulphur 
within the jirotem molecule such that the denatured 
product yields, in some cases directly, an<l in others 
after treatment with a reduemg agent, a reaction 
characteristic of the thiol group This is nut given 
by the native proteins Tbis cliaractenstic happen 
mg was first observed by Heffter m lOOU, though he 
did not specially relate it with the events of de 
naturation Ihe relatum has smee been mure fully 
established ‘ 

An influence, seemingly ojuite different from those 
already mentioned but lesultmg in typical denatura 
tion, IS exeited by urea (and, as will be immediately 
indicated by other related substances) when added 
m high concentration to native protein solutions 

Thw phenomenon has received but httle attention 
until recently So far back, mdeed, as 1900, K 
Spiro * directed attention to it His experiments, 
however, were in the mam concerned only with the 
effect of urea and certam other amides and organic 
bases m preventing the heat coagulation of proteins 
or m raising their coagulation temperatures 

Anson and Mirsky * have recently pointed out that 
urea m ooncenwatM solution can denaturate hssmo 
globm, egg albumm, and serum albumin, and that 
it also dissolves the denatured protem Hsien Wu 
has devoted several recent papers to a study of 
denaturation and has observed ^at some denatured 
proteins are soluble in urea solutions, while with 
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Huang he has taken advantage of this ciroumstanoe 
to determmo their molecular weight, hndmg that 

denaturation per ae does not necessardy mvoh e a 
change in molecular weight Ddl and Allsburg 
amploved urea solutions as solvents for a protem 
insoluble m water Burk and Greenberg * have used 
them in order to determme the molecular weights of 
proteins at their isoeleotnc pomt, and to decide 
whether they are capable of undorgomg changes m 
their state of aggregation with changes of solvent 
They found that haemoglobin amd egg albuxmn are 
denaturml by urea, amd that the former lias, m urea 
solutions, only half the molecular weight mdicated m 
aqueous solution fhese authors refer mcidentally 
to the circumstance that fomiamido, urethame, amd 
thiourea act in solution similarly to urea though not 
so effectivelj Owing to their particular aums, the 
work of the authors quoted hais mvolveil the use of 
urea solutions as deiiatiirants amd solvents rather 
tham a study of the conditions and rate of the ohamgee 
mduceil bv such agencies 

The following prelimmauy amd descriptive account 
of certain observations of my uwm (some wore made 
so far back as 1 899, though now extended) will suggest, 
1 think that the mechanism of this form of denatura 
tion IS woithy of close study 

The exjienments have dealt with ovalbumin and 
with serum proteins It will be convenient to deal 
fust with the foimer, which haw been more fully 
studied 

Tuo Albumin 

Pure egg albumm, twice recrystallised by the 
metlioil of Uopkms and Pmkus and its solution 
afterwards diadysed until wholly free from ammomum 
sulphate was the material usually employed At the 
end of dialysis, the pH of such a solution is mvanably 
withm the range of 4 8 4 9 

If in a few cubic centimotroe of such a solution 
urea be dissolved (say 0 1 gm jier c c though the 
amount is unimportant) and the solution evaporated 
to dryness m a vacuum desiccator at room tempera 
turn, the urea may then bo extracted from the residue 
with water while the protem will be found to bo 
wholly insoluble, forming a cost of the urea crystals 
which separate on evaporation The pH of the 
mixture may be adjusted from, say 4 0 to 7 0 without 
any difference m tho result If the washed protein 
residue be now ground up with a few small crystals 
of sodium nitroprusside and a drop nr two of weak 
ammonia added, a deep red purple colour char 
actenstic of a sulphydryl reaction immediately 
develops If ordinary egg white be diluted, filterea, 
and similarly treated, it behaves as described whether 
at its onginal pH (7 5 to 8 0) or when brought to 
pH 4 8 

The above simple method is a convenient means 
for deciding whether or not a given substance exerts 
a denatunng influence upon proteins Usmg the 
pure albumm a number of aubetanoes were thus 
tested Positive results were given by methyl , 
ethyl , and butyl urea , by uns 3 rmmetnd«d dimethyl 
and Methyl urea , by thiourea , by acetamide, 
formamide, and by urethane Wholly negative were 
the effects of symmetncal diethyl urea, of acetyl , 
and methyl acetyl urea , of biuret, allantom, and 
semicarbazide , of alanme, phenyl alamne, valine, 
leueme, and cystem, of benxamide, of oreatme, 
cafleme, and asparagine Also negative was found 
to be the effect of a number of other mtrogenous 
compounds more rMnote from the active amidee 
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Rwulto BO obtained are with ovalbumin quite 
uneqmvocal The reaidue obtained on evaporation 
la either oompietely reeoluble or the protem u mam 
feetly denatured When washed free from the de 
naturant the dffliatured protem yields a mtroprusside 
reaction m all cases, while none is given bv the solu 
tion when the protem residue remains soluble 

Most of the above denaturants are but slightly 
dissociated m solution, and m other oases adjustment 
of the pH to near neutrality has no effect on their 
behaviour It is clear that denaturation on these 
lines does not depend pnmanly upon the influence of 
hydrogen or hydroxyl ions 

To some d^roe at least, relations between con 
stitution and denaturating power would seem to hold 
An amide structure is apparently necessary, but m 
certam relations its activity is lost Among the 
ureas, mono alkyl substitution, nr unsymmetncai 
di alkyl substitution, leaves the activity qualitatively 
intact Symmetrical di alkyl ureas, on the other 
hand, are inactive , one ammo group must apparently 
retnam unsubstituted lu judge from the case ot 
acetyl urea, however mono acyl substitution removes 


however, by leducmg agents and the colour reaction 
immediately roajipears if the solution be hrst treated 
with cyanides (see later) Its behaviour m the de 
natured protem is the same, therefore, as m cysteme, 
glutathione, etc 

Since urea exerti not only a denaturatmg action, 
but also a dispersive action upon the densturated 
protem, the beliaviour of an albumin solution, when 
urea is added to it will vary in detail not only with 
the absolute but also with the relative concentrations 
ot the two constituents I he data m the fullowmg 
table will be sufinient to illustrate the observed 
effects as modihed by concentration variations The 
Btiongest protem sulution had a pH of 4 9, which 
shift^ to 5 8 on saturation with urea Ihe small 
vanations at other concentrations weie insufUoient 
to affect the lesults t 

It will be soon that though denaturation itself is 
muie lajud with the higher concent lations of urea 
(see below), the dispersive action may prevent or 
delay the separation of a procqntate or gel which 
occurs at lower concentrations Whether gel or 
precipitate shall result seems t«> depeiiil essentially 
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the activity In biuret, allantom, and semicarbaride 
activity IB also lost Acid amities (acetamide and 
formamide) are active, but all ammo acids tried weie 
without effect, and likewise osparagm Noteworthy 
IS the octivity of uiethane Bases of the type of 
oreatin or caffeme are inactive 
More detailed asjieots of the events mvolveil in 
denaturation on these lines are to be observed in 
solution If a solution of the pure protem u fully 
saturated with urea ( 1 gm per c c ) at room tempera 
tUTC, it will be found to nve a well marked nitro 
prusside reaction immediatdy Even before the solu 
tion has recovered from the depression of tempera 
ture due to the solution of the urea the colour reaction 
is marked By the time that room temperature is 
reached it becomes, in the case of moderately hi^ 
ooncmtrations of protem (4 5 per cent) mtense It 
can be observed to increase during the following 
half hour or so * The establishment of a reactive 
thiol group m the protem molecule is thus a rapid 
process, and quantitative evidence of the simul 
taneous ooourrence of a colloidal change will be given 
later 

If the urea protem solution is exposed to the oir, 
the ^ol group is slowly oxidised It is restored, 
* To observe the fall oolou relatively blob eoneebtrstkMu of the 
nitiopmealde ebould be uned Twenty to thirty mlUIgnmi of the 
wamg^^lWQlved In 6 o e of the eolutlon It to then made 
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on the rate of sejinration It may bo said that an 
identical experiment was suniiltaiipously rnmed out at 
37 C with httle differente in the results save that 
the gel formation was somewhat faster Needless to 
say, any oonsidorabln mndihcations in the conceiitm 
tions will affect the tune relations as given m the 
above table 

Rapid gel formation can bo observed in the lase 
of still stroller albumin solutions and an easy demon 
stration of tne potency of urea as a denaturant is so 
obtained If S c o of undiluted egg white which 
has been first whipped to destroy the membranes 
cuid squeexed tlirough muslin, be placed m a test 
tube and 6 gm or a httlo less of urea, finelv powdered 
to facilitate solution m the viscous material, be added, 
the mixture will begm to gelatuuse almost as soon os 
the urea has dissolv^ In fifteen minutes or less at 
room temjierature a Arm gel is obtained of whioh a 
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portion if soaked m a solution of sodium nitro 
pnisside, will develop on its Burfaoe a strung purple 
coloui 

The {tela, which result from the denatmatiun of the 

C > albumm display many ohaiaoters of mterest 
ugh eontauung so high a concentration of urea 
they are optically completely homogeneous and 
transparmt, resembling m appearance pure sihca 
gels When treated with successive quantities of 
water until the urea has wholly diffused out of their 
structure they become slightly opaque, but they 
display great resistance to sol formation When they 
are heati^ with excess of water the amount of protein 
found m the sol phase is no matter what the tempera 
tiire, negligibly small Remarkable is the behaviour 
of an ongmal gel, still containmg the urea, when 
alternately oooIm and warmed if the flask or test 
tube containing such a gel be placed on ice its mass 
becomes pervaded with silky ciystals of urea If it 
now be allowed to return to room tera{)eruture or 
even if it bo rapidly warmed to higher temperatures 
It completely legains its homogeneous traii8{iarent 
appearance, and m the case of a well formed gel 
without displaying at any moment the least sign of 
mcreased fluidity Ihe vessel contaming it can be 
placed m a boUmg water bath without pioducmg 
any effect u|xin its visible ohaiacters Oeu formed 
ongmally within certain ranges of protein or uioa 
concentration may require to be cooled to a degree 
or two below 0“ C behiro the urea separates as 
desciibed and should bo placed for a few moments in 
an ice salt freezing mixture 

With regard to the effect of -such interual ciystal 
formation upon the ultimate strut ture of gels Moran 
and Hardy have studieil what is cleoily a somewhat 
different case, namely, the formation and disapfiear 
anoe of ice crystals in aqueous gelatin gels when 
respectively fiozon and thawed These authors 
discuss the effect of the crystal formation upm the 
ultimate gel stnuture Hardy tound, though only 
in the case of gels much mure concentrated than those 
deedt with here (20 per cent gelatin and upwards), 
that the capacity of the gel for re adsorbmg watei is 
so great that after thawing, the spaces occupied by 
the ice crystals vanish almost entirely ’ though the 
oollapsed walls of such siioces do not jum together 
With lower concentrations of gelatin the Anal result 
IS an 02 >en sponge Hardy also found that the gel, 
while ongmally singly iMi active, became doubly 
refractive after freezmg and thawing hvidenoe for 
such effects u|>on the gni structure has proved difficult 
to obtain in the case of the urea protem gels by 
ordinary imcioscopic study, with or without polansed 
light Doubtless a more highly dovolopcxl technique 
may be necessary for the purpose hio ice crystals 
are associated with the urea crystals separation of 


the latter withm the gel will commonly ooour at 
temperatures somewhat above 0° C A study of 
these urea protein systems may, I think, prove un 
portant with respect to gel structure 

When m any oiroumstonoes the denatured protem 
separatee not as a gel but as a preonutate, it is found 
to be insoluble m hydrochlono aoicl of any strength, 
and IS only very slowly dispersed m alkalis On the 
oHier hand, in a saturate solution of urea it is 
di^rsed to a clear sol 

If an albumin solution, after admixture with urea 
in effective quontitiee, be diluted or dialysed at any 
stage before a precipitate or gel hoe fonuM spontane 
ouriy, the denatured product is precipitated A 
precipitate is obtamed almost inuneoiately i^ter the 
urea has been added, but the amount becomes, of 
course, greater with the progress of dmaturation 
Preoipitatiun does not occur, however, if the pH of 
the mixed solution is appreciably greater than 8 0 
When thoroughly dialysea solutions of the crystallised 
albumm are ixnployed as m most of the experiments 
under discussion, one effect of adding pure urea m 
the amounts employed is to shift the pH from 4 8 to 
i 6 8 } In these oiroumstancea the precipitation of 
the denaturated albumin on ten fold dilution of the 
solution or on dialysis is nearly complete If, how 
ever, before or after the adchtion of urea the pH is 
biought to 6 6 or higher by the adchtion of minute 

r mtities of alkali, no precipitation occurs If, cm 
other hand, such a solution be dialysed until all 
urea is removed (the pH bemg thereby somewhat 
reduced) the denaturecl protein present is found to 
be in typical suspensoid or lyophobe solution The 
urea free solution is precipitated by salts m mmute 
concentration and the negatively charged particles 
obey the rule of Hardy Needless to say, the cliarge 
may be reversed by shifting the pH to the acid side 
of the isoolectrio pomt It may bo mentioned that 
when weak solutions of albumm contaming high 
concentrations of urea are allowed to stand foi thi^ 
or four days some foim of stabilisation may be ob 
served Clear suspensoid solutions may then be 
obtamed on dialysis when the pH of the original 
mixture was less than 6 0 The particles thou carry 
a positive charge 
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{To be continued ) 


Norwegian Contnbutions to 

I'tUBING «*venr year between 1906 and 1926, 
Norwegian State aided expeditions have been 
at work m weetem and central Spitsbergen Of nine 
teen out of the twenty one expewtions the geologist, 
Adolf Hoel, was the taader or jomt leader, and he has 
prepared, as the first of the long senes of bknjter cm 
Spitsbergen or Svalbard, an aooount of the whole 
senee with siunmanes of the routee and the work 
undertaken, maps showmg the journeys and the areas 
surveyed, and appendices on the topographio and 
hydrogn^hic work 

Thu memoir will be a great aid to those using the 
* Det ZdBSdlts iMpsrtement for HsmM BJsfsrt IndncM, Hsnd 

Tsrk OS Fliksri Horsa 8vslb'~* — 

om STslbsid Of Idwvct Nr 
8 tt0,4 18 I,siidte0tT 
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the Geology of Spitsbergen * 

special reports, of which six new contributions are 
issued along with it They make an important ad 
dition to tlm geology of Spitsbergm Hans Trebold 
has wntten two memouw on the Meeozoio rooks, and 
shows that the Juroseio u repreeented by the Upper 
Lias and all the stages from the Lower Callovian to 
the Upper Volra which are, eqmvalent to the 
Purbeok and Lower Wealden of England and the 
Tithonian of Central Europe The sequence u thm 
ocmtmued through the Lower CVetaceous up to the 
Aptian Thu long suooeesion u nearly all manne, 
though there are two local developments of estuarine 
or fluviatile beds with land pluits The au^or 
carefully disousaee the mographioal relations of these 
beds and the nature of tneir faunas Ha duouases tina 
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two explanatioms that have been advanced, that of Downtoniw He nu ludes that tormation m the 
Neumayr, who conudered the special features due to Lower Devonian, but it has been usually resardod as 
olunatio influences, and that of Pompeckj and Salfeld, uppermost bilunan Iho fauna described m the first 
who explained them as the result of life m an isolated Memoir No 22 is fnim Ice h lord and it includes three 
sea with unusual pl^ical peouliantiee The author new families and seven new genera The type of the 
considers that the fauna was nuunly controlled by new genus, Jaskelagpie, is a species desenb^ by Ray 
growth m a special sea m which there was great I^tuakoiter as a Cephc^upis awl by bn Aithur bmith 
continuity of evolution He says that the isolation Woodward as an AeanO^ie Pho affinities of these 
which he accrats is quite different from that con fish have been uncertam Laiikester and Sir Arthur 
temilated by Pompeck] and Salfeld bmith Woodward regarded them as bolongmg to the 

Hiat complete separation from the other seas primitive class of Agnatha but Traquair referred 
would affect its inhabitants is undoubted , but m them to the fish as Dipnoi and members of the 
view of the parallel development of the faunas m the Arthrodira 1 hat view u adopted by Hen Houitz 
Spitsbergen soa with those that hved farther south The second Memoir, No 23 detior lies some additional 
some frequent connexions appear to have taken place new spocies of Acanthaiqiids mcludmg a remarkable 
The peculiar features of the Spitsbergen fauna, when now form Hut/inaapia hroggrri, from the Downtoniaii 
compared with those of Ungland, the Mediterranean of Wijdo hiord m north western Spitsbergen Ihese 
and the Himalaya appear to indicate the influence of two memoiis form a material addition to knowledge 
a colder climate than tliat enjoyed by the Jurassio of this group 

areas farther south Tlio other Fala>oEoic fossil dosciibed in this now 

Hans Trebold has also written Memoir, No 21, a senes is a simjile coral, Cantnia {C laUophyllotdes 
descnption of the Valonginian Ammonites of Spits Tloltedahlsp ), from the Carbomfoioiis of loo tionl 
bergen, a fauna which is similar to that of the Petchora The coral is desenbod in detail by h Hentsch, and 
basin m northeastern Russia and has some of the hot Icarlystatestlie relations of the genus to^apArenf is 
species found in the Speeton Clay of Yorkshire Ihe largest nwhus in the biggest sjx ( imen is 27 mm 

The most remarkable addition to jialieontology in I here is nothing m this coial to call for any sjiecial 
this senes of memoirs is the nch fauna of fossil climatic conditions in the Alt tic Sea at the time of its 
Acanthospid fish desenbed by Anatol Heintz from the existence 


Experiments in the Sea on Antifoulin^ Paints 

liKOi T H OBI ON (Jour Afor JSiof Assoc . N S , the fomiei case, the growth is marmi algc It is not 
vol 16, No 2, 1930) describes the results of a clear whether this phenomenon is duo to the loss of 
senes of expenmonts, extending over a period of three toxicity in the paint due to the direct action of light, 
and a half years, to test the power of a number of or to a grcatei lesistance of the spores of manne alg^ 
pamts and other substances (fifteen m all ) to inhibit the to toxic agents 

growth of manne organisms, their preservation value The preserving value of antifouling substances was 
and then durability in sea water The experimental also investigated, and it is shown that for wood at 
matenal included propnetaiy antifouling and anti least coal tat and block varnish have supenoi pm 
corrosive pamts and was tested in seven different servativopruiierties to red oxide of iron the i omnioneet 
habitats in three different locahtios on wood and on and most widely iiseil anticorrosive pamt ioi the 
shells Observations were also made on the growths bottoms of iron ships Coal tar and bleu k varnish 
on ships bottoms, piers, buoys, and rafts will preserve wood against Ckelura and Limnona, but 

It was found that the fundamental factois detormm not agamst Tiredo, to an extent at least eijual to 

mg the capacity of a pamt to prevent growths molitde that ensured by rod oxide but on the other hand 
(a) capacity to adhere to a surface which in practue they give innocuous suifacis on whuh marine giowths 
may be slightly damp , (6) capacity t<J losist erosion , establish themselves more readily than on untreated 
and (c) the possession ot a toxicity dejiending upon wood 

slow but offioient ionisation of toxic substances It Iho composition of an ideal antifouling jiaint is dis 
IS proved by entu al chemical analyses that gradual cussed and the conclusion reached that if the bottoms 
loss of toxicity of the more eflaciont poisonous pamts of slaps aro to bo momtamed free from growths lor a 
was accompanied by gradual diminution of the toxic pencxi stated m years, some other method must 
elements, arsemc, copper, and xino, m the paints neceesanly be used than the application of paints, 
Antifouling paints exposed to strong light permit the owmg to the comparatively rapid disintegration of the 
growths much sooner than m subdued bght, but, in matrix of the pamt duo to the action of baeteiia 


Ceylon Pearl Fisheries 

A MObT interesting memoir entitled ‘The Pearl The establishment of a Dojiartment of hishenes, 
Fishery of 192S ’^by Dr Joseph Feonon, assisted with tlie appomtment of a manne biologist, provision 
by Mr A H Malpas and Mi J C Kerkham, is given of a modem steam trawler, and the regidar inspection 
m the Ceylon Journal of Science (Section C, Fishenes, of the pearl banks, have made poMible a survey of the 
Bulletin of the Ceylon Fishenee, vol 3, December 1929) littoral waters of C/eylon, and much is now known of 

It moludes a review of the sciontifio mvestigations the biology of the coastal waters in general and of the 
since 1902 and is directly concerned with the uidustnal pearl banka m parUcular The mvestigations earned 
problems and thosq of economic importance on smoe the Wkr have been restricted to the inspeo 

The outatandmg features of the Ceylon pearl tions supplemented by trawhng and dredging opera 
fishenes are their irregulanty and unoortamty After tions and to penodio hydrographical cruises m the 
the fishery of 1891, thwe was a barren mterval of Qulf of Mannar 

Ql6ve9i yoAta followed by five splendid fishenes in The ntufttion of the pearl banks arear with its 
1903-7, and after 1907 there was an mterval of hundreds of square milee of deep water, its lack of 
aeventeen bad years before the fishery of 1925 , mak proteotion from the violmoe of ^ south west mon- 
uig only SIX fishenes since 1891- a penod of tbuty four soon, and a oomplete lack of a suitable situaUon m 

which to establish a ' nursery makes cultural woric 
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a matter of extreme difhculty if not impoambility 
Mortality of the oyatera la enormous both young and 
old At no atam m its life historv is the oyster im 
mune from attadcs of predaceous flshee espeoiall^ rays, 
and from the effeotsoi silting sand or other vicissitudes, 
including accumulating growths of ttargaamm weed 
Any system of cultivation and protection must deal 
with half nuwn and full f(rown oysters buoh a pro 
gramme of oyster culture is apparently not piacticwle 
m Ceylon because local conditions are unfavourable 
anil bi^uBe the coat of such a scheme oven if feasible 
would bo prohibitive 

The question as to how the banka became rejiopu 
lated after a term of blank years is still a matter of 
uncertamty At one time it was thought that the spat 
fiom the Tutioonn banks was wafted under favour 
able conditions to the Ceylon sido and vice versa 
there being two breedmg seasons m the year one at 
the height of each monsoon July August and Doeem 
ber-January and this is probably one cause of repopu 
lation Other causes however may be important 
such as repopulation fiom a few scattered oysters or 
from adjacent beds m the same loral area As to the 
complete disapiiearaiiue < f oysters after they have 
established themselves m large tiumlicrs the mam 
reason seems to he m the geographical poculionties of 
the Ceylon pearl banks Both the Ceylon and luti 
conn banks lie on a submerged shelf limited in extent 
and varying from 5 fathoms to 12 fathoms m depth 
which drotw suddenly mto one hundred fathoms Iho 
iiearl banks never lie more than hve miles from the 
’ overfalls to the west and the same distance from 
the shallows to the east 1 he floating larva are at the 
mercy of the elements They might easily bo earned 
out mto deep water or shoreward into too shallow 
water Then the irregular currents would cause the 
irregularity of the oysteis and although there are two 
sjiawning seasons and oysters are sexually mature at 
twelve months there is no guarantee that a bod of 
oysteis once established will produce a spat fall on 
the banks 

Tlie memoir mcludes olianters on the methods of 
jiearl hshing the histi ry of the oysters fished in 192# 
the age and growth of the oysters and nautical 
notes 


University and Educational Intelligence 

Abkbdkfn iho King lias been phased on the 
recommendation of the l^rctary of 8tato for ‘>cot 
land to approve the following appomtments Dr 
James Ritchie presently Keepei of the Natuial 
History Department of the Royal bcottish Museum 
Fdmbiufdi to K® Regius professor of natural history 
in succession to Prof T Arthui Ihomaon on whom a 
kmghthood was conferred m the Kings birthday 
honours list Dr Dayid Campbell PoUok lecturer 
m pharmacology and therapeutics in the Uniyersity 
of Glasgow to be Regius jimfessor of matena modioa 
m BuceesBion to Prof C R Mai shall 

Cabdift — Dr R, T Dunbar, lecturer m physics, 
has been ap{x>inted to the chair of physics at the 
Umicrsity College of South Wales and Monmouth 
shiie m BUtMessiun to Prof H R Robinson, who has 
been appointed piofessor of physics at East London 
College (University of London) 

Qt A8GOW — ^The King on the recommendation of 
the Secretary of State for Scotland has approyed 
the appomiment of Dr John Walton lecturer m 
botany in the Uniyersity of Mancheeter to be Regius 
professor of botany in the Uniyersity of Glasgow in 
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BUOoesBion to Prof J M F Drummond, whose 
resignation takes effect on Sept 30 

Thx issue of the BrU\ah Meduxd Journal for Aug 
23 contains an account of medical teaching in Burma 
and of the new medical oollom opened at Rangoon 
last October Until the be^nmng of the preeent 
century Rangoon was very backward as regards 
public buildings and particularly hospitals and schools 
which were out of date Since then however, as the 
result of a government grant anil the TOnerosity of 
numerous private donors a romaikabty rapid im 
provi mont has taken place Rangoon which has a 
impulation of nearly 400 000 inhabitants now possesses 
a general hospital of 050 beds a hospital for women, 
and a mental hospital all of the most modem type 
and eijuipped wnth up to date climoal and post 
mortem tluatrcs The new college of medicine 
building foi the equipment and deeign of wluch 
I leut (. ol T r Owens the dean of m^icid studies 
and Ml S P Bus}) tin. consulting aichitect are 
reeponsible is described as being unsurpassed by any 
teaihing institute in Asia It contains departments 
for physiology (including histology and biocnemistry) 
anatomy forensic medicine operation suigery phar 
inacology and matena medica and pathology and 
bacteiiology wuth amply stocked and well arranged 
must urns attached to the dejiartments of pathology 
and forensic medicine a libiary and a large lecture 
theatre Inatiiic-tion m hygiene is given at the 
recently c>(>enod Institute of Hygiene of which the 
director is the University lec tiuer m hygiene Seven 
UniveiKity medical chairs hav e been established— for 
anatomy physiology pathology forensic medicine 
surgeiy medicine and ebstet tics respectively All the 
heads of these cle]>artmpnts are Kuio|>eans as is also 
the casern the departments of arts science enpnrenng 
and law 

A CO OFKRATTyB large stale study of the relations 
of secondary and higher education in the State of 
Pennsylvania is now m progress under the direction 
of the Carnegie Foimdatiou for the Advancement of 
Teaohmg and the Educational Commission of the 
btate It represents an attack on the problem how 
to transform moss education mto particulu education 
aiming at the maximum development anil integration 
of each mdividual pupd s cai>acities for achievement 
and self direction Begun a year ago and plumed to 
be completed m wx years the mciuiry is oeing con 
ducted, not by an outside staff but Dy the institutions 
(some fifty m number) themselves An interim 
account of it appears m this year s annual report of 
the foundation At present attention is focused on 
the wastage mvolved m the entry upon a four 
years oolle^ course m the institutions under obeerva 
tion of more than a thousand students annually who 
drop out during or at the conclusion of the first 
semester and the still lartm number who drop out 
during the rem a i n d er of their first year To what 
extent is this wastage attributable to the high aohooPs 
misjudgment of the fitness of its pupils for a umver 
Bity course and to the oollege’a fmlure to guide, 
mspire, and confirm its freshmen T To answer this 
question, prooeduree have been devised for placing 
at the disposal of the high school suffloient data 
oovenn^ a considerable period of school life for truly 
estimating the pupds eqmpment of oenumely as 
Bunilated Knowledge and state of mmd before reoom* 
mending mtry mto college, and for enabling the 
college to discharge its fimt duty with the now 
student ’ ‘ to assure itself of im mtdligent, smoere, 

and feasible purpose withm him and to make oertam 
that be 18 so situated that this purpose can be fulfilled ’ 
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Historic Natural Events. 

Aug. 3X, x886. Chcrleiton Earthquake. — Thia 
visited a district in which earthquakes were previously 
almost unknown. Though not destructive in the 
ordinary sense, its disturbed area (of SJ million 
square milM) has seldom been exceeded. The earth- 
quake originated in two foci about 13 miles apart 
and situated at depths of about 12 and 8 miles. The 
velocity of the earth-waves was 8-2 km. jier sec. 

Sept. X, X667. Hurricane at St. Kitts. -M. Laiuent, 
the Governor of 8t. Kitts (then French), wrote m a 
letter ; Theie has blown here the most violent 
hurricane ever known, and I hold myself obliged to 
inform you that this island is in the most deplorable 
state that can bo imogmod and that the inhabitants 
could not have suffered a greater loss, or been more un- 
fortunate, except they had been taken by the English.” 

Sept. X, X859. Solar DUturbance and Magnetic 
Storms.— During the period Aug. 28-8ept. 7, magnetic 
disturbances, accompanied by remarkable auroral dis- 
plays, took place throughout the world Theie were 
two major storms, the first commencing on Aug. 28 
Md the second on Sept. 2 ; it was found that each 
began suddenly, at (or nearly so) the same absolute 
time throughout the globe, ami each corresponded m 
time with a great auroral display, dunenmiioseil 
upon the disturbed conditions betwoen these major 
Hto^s, there was a mmlerate but marked disturbance 
with a sudden commencement at lli> 20“ Q MT. on 
Hept. 1. At the same tune, two solar observers, 
Carimgton and Hodgson, observed mde|>endently a 
brilliant patch of light that lasted about 5 min. 
(ID 18“-IHi 23“) and moved some 36,000 miles across 
an unusually large and complex sunspot th«i nearly 
m Ime with the earth. The coincidence between the 
occurrence of this solar outburst (unique in observa- 
tions n^e with direct tolosoopio means without the 
discerning power of the R))ectro8Cope applied more 
recently) and the mmor magnetic storm was thought, 
at that time, to be significant. (A tune interval of 
about 24 hours betwoen some form of solar disturbance 
and the commencement of an associated terrestrial 
magnetic storm is now recognised ) 

Sept, 1-3, 1883. Greet Storm.— This storm was 
traced from the tropical Atlantic, where it appeeued 
u a violent hurricane on Aug. 26, along the coast of 
North Ammca and across the Atlantic to the British 
Xsle». Inmid- Atlantic the barometer fell below 957 mb. 
(28 '26 m. ). The storm reached England on the rfter- 
noon of Sept. 1, and the centre cross^ England in 
a north-easterly direction from Pembroke to Berwick. 
There was a violent gale over western and southern 
England, as well as France and Germany, accompanied 
by very heavy ram . In the Thames one of the lowest 
tides on record occurred on Sept. 2. 

Sept. X, X9a3. DUsstrout Earthquake in Japan.— 
The Kwaiito earthquake of 1923, though not the 
strongest, was the most destructive of aJl Japanese 
earthquakes, owing to the great fires that followed 
the shock. The burned-out districts in Tokyo and 
Yokohama covered about 6 -9 and 3 ■ 1 square miles, or 
nearly half the area of each city ; 99,331 persons were 
killed, 103,733 wounded, and 43,476 missing, while 
the number of houses completely ruined exceeded 
half a milhon, and the value of property (iratroyed 
was ahout 680 million pounds. The epicentre lay in 
Bogami Bay, to the north of the island of Oshma. 
The earthquake was aooompanied or followed by 
remarkable distortions of the crust. Though the 
greatest known elevation on land was 7 ft. 8 m. and 
the greatest subsidence 6 ft. 4 m., the ohangM in the 
bed of Sagaim Bay were on a scale liitherto unknown. 
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The total areas elevated and depressed were 90 and 
270_ square miles, and the total volumes 6 and 12 
cubic miles, the greatest uplift being 768 ft and the 
greatest siibsidence 1312 ft. The earthquake se^s 
to have been caused by block movomeiits of the 
crust, especially along the continuation of the nft- 
volley of the Bakawa River. 

Sept. 1-3, 1983. Cumulus Clouds over Tokyo.- 
Following the ilestmctive earthquake m Tokyo on 
Bept. 1, groat fires broke out and continued for about 
40 hours. Yokohama and other towns were also 
burnt. Tho heat of the fires caused rapid ascent of 
air and a strong indraught, tho wind velocity recwhmg 
gale force Gigantic cumulus clouds developed above 
tho fires in consequence of this uprush of air, the tops 
of the clouds liemg five miles above tho ground. 
Whirlwmtls were formeil over the fiercest tiros, and it 
was observed that when the(>e fires decayed tho wlurls 
moved on to other fires 

Sept, a-3, 1588. Armada Gales. -It has fioquontly 
lieen stateil that tho defeat of the Bpatiisli Armada 
in 1688 was largely due to storms. Careful historical 
investigation has shown, however, that tho weather 
was not especially bail until tho remnant of tho fleet 
was in the o[>en Atlantic west of Scotland and Ireland, 
when a severe gale occuired on Bept. 2-3, which drove 
s<wno of the ships on to the coast of li eland. Bml 
weather was also rejiorted by the English fleet m tho 
Downs. 

Sept, a, 1666. Drought before Great Fire of London. 

On this date I’opys reeordeil “ Tho wind mighty 
hi^h and driving it [tho fire] into the City , aiul every- 
thing. after so long a drought, proving combustible 
. . . tho wind carries it into tho city. [The fire] still 
increasing, and tho wind great, it being brave dry, 
and moonshine, and warm weather,” The general 
wind direction durmg the firo was easterly, for an 
entry on Feb 3, 1607, reconls that pieces of burnt 
patier were earned by the wind so far as Cranbome, 
near Windsor. The ilrought continueil until Bejit. 9. 

Sept. 3, 1919. Detonating Meteor At 10.26 r M. 
a meteor appeared over north-west Gonnany at a 
height which was afterwards calculated as 76 miles. 
It traversed a jiath of 194 miles from south-south -oast 
to north-north-west in lees than six seconds, and dia- 
anpoared at a height of about 17 miles over Sclileewig- 
Ilolstem. Its brightness was such that it was visible 
at a distance of more than 300 miles Nearer the 
|>ath its apjiarnnt diameter was given as up to twice 
that of the full moon anti it noade tho night as light 
as day. From the reports receivetl, tho tliamcter of 
tho glowing sphere was calculated by A Koppon as 
about 270 metres (890 feet). 

Sept. 3, 1935. Shenamioah Squall. -Tlio United 
States airship Shenandoah, while flymg over south- 
eastern Ohio, was struck by a violent squall with 
powerful vertical air-currents. The airship broke m 
two, and out of 43 olHcers and men 14, including tho 
commander, were killed. 

Sept. 6, X936. Detonating Meteor. About 9.60 p.H. 
a brilliant meteor travelled from the North Sea near 
Bridhngton over Sheffield at a speed of 19 miles a 
aeooud. Tt gave a brilliant greenish light, and was 
followed by a reddish trail, and the illumination waa 
seen over almost the whole of the British Isles, as well 
aa in Belmum and France. Just beyond Sheffield it 
burst wite a rumbling like thuniler or heavy explo- 
sions, which at Sheffield lasted for 43 seconds. An 
interesting feature was that while the explosion waa 
distinctly heard at distances of 70-140 miles, and at 
one place 100 miles distant houses were shaken, at 
intervening places no noise waa heard, thus providing 
a good example of an outer zone of audibihty. 
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Societies and Academies. 

Fabis 

Academy of Science* July 7 — ^The preaideat 
announced the death of Qeoraea Neunuuin, com- 
mondant for the Section of Rural Economy — H 
Dealandrei The properties of the Imee and abnonnal 
senee m atomic epeotra — Charles Richet A paradox 
on (visual) accommodation Looking down an 
avenue, after fixmg the ^es on the nearest trees, 
there IS an obvious effort of accommodation when 
bringing a more distant tree mto focus In a picture j 
showmg the same view m perspective, there is still 
a distinct effort of accommodation m oluu^png from ! 
the nearer to the more distant trees This is a para 
dox, since all the objects are m the same plane — 
Louis Roy The dynamical adiabatic law relating to 
elastu surfaces — N St Gcorgesco A problem of 
the calculus of probabilities with apphcation to the 
search for unknown periods of a cyclic phenomenon 
— Heart Poncin Ihe flow in a canal — J Baurand 
The formation of waves at the surfaces of hquids — 
G W Ritchey First results m celestial photo 
graphy obtamed with the Ritchey Chidtien telescope 
— Alex Vdronnet The trans Neptunian planet 
The dcteimination of an orbit by thm observations 
— A1 Froca Dirac s etjuation The sixteen vP* com 
pon«it8 — E Sevin The ongins of a synthesis of the 
laws of the physical world — E Kogbetliants The 
velocity of propagation of gravitation — Andrd Mar 
celln and Mile Simone Boudin Coloured stratifloations 
bysubhmation Mile Susanne Husson The mechanical 
action exerted in a conductor by electromagnetic 
waves An expression for the force due to the electro 
magnetic radiation on a smglo element osciUatmg m 
resonance has been calculate, and an apparatus has 
been designed and constructed capable of dotectmg 
this force — S Holgersson and Mile A Serres The 
properties and ciystalhno network of the femtes 
^e magnetic properties of sina femte differ entirely 
from those of the femtes of magnesium load, copper 
and mckel ^imoe X ray study pioves that all these 
compounds have the same orystallme structure 
one possible explanation of this anomaly fails It 
IS concluded that the magnetic properties of Fe ' 
depend on the nature of Uie other atoms placed at 
the nodes of the network near those which are occupied 
by Fe G Bruhat and J Terrien The ultra 
violet absorption of solutions of tartanc acid the 
influence of oonoentration The absorption of tar 
tanc acid solutions for concentrations between 
0 16 and 3 3 gm mols per litre obeys Boor s law 
exactly Ihis confirms the conclusion drawn from 
the study of the rotatory dispersion that there is 
nothmg pomting to the existmce of two forma of 
the tartaric acid molecule possesamg different absorp 
tions — Marcel Dufour The orthogonal trajectories 
of the generators of a ruled surface — Ch Guilbert smd 
Livet An improved method for taking stereoradio 
graphs — Chapu The form of the solubility curve 
of benzoic acid m toluoie Takmg as co ordinates 
the reciprocal of the absolute temperature and the 
logarithm of the oonoentration, the curve found by 
experiment is a strai^t line which passes throu^i 
the melting point of benzoic acid, (t = 121 9, o =< 1(K) 
per cent) Liirin and J Declerck The kmetics 
of alkaline eonitions of lodme The case of alkahne 
borates — L^on Thi^ry The influence of nickel and 
chromium on the properties of malleable oast iron 
Nickel can replace silicon from the pomt of view of 
the gnndutisation efleot it allows the temperature 
of graphite formation to be lowered and gives a flner 
grained and better disseminated graphite Chromium 
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has the opposite effect, it hmden graphitisatioa, 
increases the hardness, and reduces elon^tion and 
readieaoe — Clauds Fromsgsot The action of ultra- 
violet h^t on dimethylpyruvio amd Dimethylpy- 
ruvic acid, m neutral or alkaline aqueous sohitii^ 
under the influenoe of ultra violet light, forms a com- 
pound oim^le of setting free lodme from potassium 
iodide This propmty u connected with an ethylene 
linkage — Mile J Foret Calcium mtroalummate 
A description and the preparation and properties of 
the double salt 3CaO C!a(NO.), 16 H,0 — 

Pierre Poulenc Complex oompounos of rhodium 
bromide and pyridme — Charles Boulanger The 
reduction of motidho salts m solution by aluminium 
— P Delauney The biochemical synthesis of /9 6- 
lodosahcylglucoBide — Pereira de Sousa The eruptive 
rocks of the western port of Algarve, Fortu^ — 
Jean Lugeon The radioeleotno determination of the 
position of sand storms in the Sahara from a great 
Stance — R Bureau The study of the propagation 
of electric waves with the aid of atmosphenos —A 
Gruvel Some submarine springs obsenred on the 
Idbano Syrian coasts — Rend Girard and Robert 
Lemesle Folystely in ftomondiopyrerwnoo — Antonin 
Ndmec, Joseph Lanik, and Mme Anna Koppovh A 
oolonmetno method for rapidly deternunmg the 
citnc acid soluble phosphoric acid of the sod — 
D Bennati, J Gautrelet, and E Herzfeld Adrenahne, 
the alkaline reseivo and apiicea — Georges Bour- 
guignon and Mile Mane Louise Verrier The mechan 
ism of (visual) accommodation m the leleosteans — 
Paul Mathias The evolutive cycle of a trematod of 
the family of the Notocotylidn (Notoeotylus aOenuatue) 
— Marcel Avel The r61e of the nervous aystom m the 
r^eneration of the head in Lumbneus — M Lemoigne 
and P Monguillon Ihe presence of acetylmethyl 
oarbmol and of 2 3 butylene glycol m the blood of the 
higher animals — G Guittonneau, H Delaval, and 
Mue M Bejambes A lactic fermentation of certain 
sugars at a temperature of 70° 0 


Duuy of Societies. 


ki gu«i c 


• H '<1iaal Q m 


Bnmim AiaociiTinM n>K ihe Aij\aeiehkht cr Sc ikh s (at hrlEtol) 

WWHMlsr Sul S stSIOrH (id Cuhton Bell) -Prof t O Bowrr 
Hlw an 1 irorm Id FIsdU (Praai I Dtlal Addrt aa) 

Ikuniai Swpt 4 at 10 a h — <A) Uiaeuaalua oo Tbt Mxtr nvlgsuAl Rala 


tlODi of Atmoaphaiu 

(A) B U Llnn^ A 

(B) Irol (> 1 Uorga 
(Pnalduitul Addrea.,. 

(C/Prof B H HaraoMf i W Tutohrr aod Prof 
The OaolagT of the Brletol Amu 
(DI Dr W T ” 


r CalDHui The faxoi 


Ootl ok Id /oolonr (Preal 


(P) O loDMmby The iDddeoce of tf 


, . ODbY The 

SI d CooatrurtloD 

(0) T P Hurley ai 1 R Cue k The Inllnencu of Tarbulenee upon 
Higfaeat Ueef 11 CooipTeaeloD Ratio In Petrol Koglnea 

(H^jDr H S Harriion Bvolutlon In Matarlal Cultnn (Freaidantlal 

(1) a Rapar The Synthebc AeUclUce of the Cell (Preel- 


(J) DiBonMioo on The Feyeholon ul — — . 

(K) Dr A W Hill Recent Dn^opmenta and Freeentday FToblama 
In rnaoDoinio aod Koonomio Botany (PreaMenUal Addieee). 

(L) Ulaa Manaiet UrumnHind Dr I A ODdOeld and Dr W B 
Blata The Fra School Child 

(N) Dlaouealon on The Inniienoe of FerUllien oattae TIeM and Com 
poaition of Planta 

At ID 15 A H — <K) D W Touiu Cnitleatien of Hafdwooda 
AtlOM A-N-qA) Dr L 8 BoMoqnet The SnmmabUlty of Fonrlw 
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Saence End Leadership 
A MONO the changes which the Bntuh Assooia 
tion for the Advanoement of Science has 
witnessed sinoe its formation m 1831 u the gradual 
disappearance of the demarcation between soienoe 
and industry As Lord Melchett pointed out m a 
recent address the endeavour to distinguish between 
pure and apphed soienoe has now lost any kind of 
meamng No clear distinction ip possible between 
Buenu. and industry The results of research work 
of the most speculative oharaeter often load to 
outstanding practical results Such progressive 
firms as Imperial Chemical Industries Ltd now 
follow m Great Britain the practice long current 
m Germany by fostering close contact with the 
scientific research work of the umvinuties 
The relation of science to industry was a mam 
theme at tho discussions of the Bntish Association 
at Capo Town and Johannesburg last ^ ear an i this 
yew 8 programme affords further tvideneo of the 
interpenetration of science and mdustrv Tlie dis 
cussions on the mfluenoe of fertilisers on the yield 
and composition of plants on chemotherapy and 
on the present position of the British dyestuffs 
industry and the addresses to be gisen on recent 
progress m air cooled aeroplane development on 
mvratigations on tar distillate washes on sugar 
beet mvestigations the bearing of research on 
improved production of apples Dr P I du Toit s 
presidential address on vetcruiary science and agn 
culture and E>ir Ernest W Moirs presidential 
address on the mterdependence of science and 
engineonng are sufficient evidence that tho out 
look of modem scienci is essentially practical and 
related to tho requirements of industry On tho 
other hand soicntifio leadership is now a eharao 
tenstio of all progressive and prosperous branches 
of industry The mdustnesm which the neglect of 
soienoe has been most marked are those which are 
most stagnant or most acutely confronted by prob 
lems of reconstruction 

If however it is true that in the last twenty five 
yews soienoe has rapidly assumed the nsponmbihty 
of leadership m industry a yet wider responsibility 
18 now demanded of it Under the oonditions of 
modem oiviluation the oommumty in general as 
well as industry is dependent upon pure and 
applied soienoe for its oontmued progress and 
prospenty Under the influence of modm scien 
tifio disoovenes and their apphoations not only in 
mdustry but also m many other directions the 
whole baau of society is rapidly becoming scientific 
and to an moreasing extent the problems which 
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confront the national administrator whether judi 
oiaiy or executive mvolve factors which require 
soientifio knowledge for their solution The road 
traffic problem of to day for example can be 
traced diruitly to the enormous expansion m out 
put of motor oars and therefore reduction in costs 
(d production which resulted from chemical research 
in the field of lacquer solvents Die introduction 
of oil fuel for steamers immediately created a prob 
lem of naste fuel disposal and the la3rman could 
not be expiKted to pr^ict the serious consequences 
at many of our coastal resorts of the short sighted 
policy of dumping uaste oil at sea 

Problems of atmospheric or iipanan pollution 
are all largely probh ms which have ansen through 
society using the results of scuntihc discovenes and 
their apphcations unguidod by scientific and un 
prejudiced investigation of their reactions on the 
life of the cf mmunity Many such problems neeil 
not have become acute had an elementary amount 
of such foresight and scientific im estigatu n been 
exercised in the early stages of the development of 
scientific inventions lefore vested interests had 
been treated 

It IS never easy to envisage the full consequenees 
of a scientific eliscovery but it is an imperative 
need of to dav that scientific workers should attempt 
to predict the consequences of their discovenes and 
to suggest means of dealing with the probable 
situation at the earliest and easiest moment 
Much useless expenditure of public money and 
many unsatisfactory and makeshift airangements 
might easily have been avoided in the jiast bad 
scientific w orkers of sufficient foresight and charac 
ter taken their share in local and national adromis 
tration Again the control of pubhc expenditure 
on for example the National Physical I aboratory 
or the ( hcmical Research Laburatoiy at leddington 
m the final issue must be determined by scientific 
or technical knowledge and cannot be regarded as 
satisfactorily exercised by administrators who are de 
pendent on the advice of others for that knowledge 

In recent years the rapid growth in the rate of 
all kmds of mtemationaloommumcation and trans 
port has forced on industry an outlook and oiganisa 
tion that to an astonishing extent are international 
These same forces have however enlarged the 
bounds within which mistaken pohoies can exert 
theu- ill effects Recent historical research has 
demonstrated that the difficult racial problems 
oonfrontmg tbe Umon of South Afnca to day are the 
result of mistaken policies determined by pohtical 
prejudices three generations ago In the modem 
world the dangers arising from mmt.alte« caused bv 
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prejudice and neglect of impartial or soientifio 
mquiry are infimtely more serious In an age 
when nearly all the problems of administration and 
development involve scientific factors civilisation 
cannot afford to leave administrative control m the 
hands of those who have no first hand knowledge 
of science 

It would be easy to adduce evidence that in 
spite of all the increased interest m scientific research 
manifested by Parliament science is far from exert 
ing its fitting influence on government and adminis 
tration To the precarious position of the Royal 
Vetermary ( ollege and government mdiffcrcnco to 
B< lentifio rej resentations thereon w e have rtx^ntly 
alluded Dr A C I) Rivett m an article in the 
Timcf of Aug 7 has pointe 1 out hi w neglect of 
soil science has been responsible for the economic 
rum of many agriculturists and the failuie of settle 
ment schemes and the indisposition to accord to 
scientific workers effective representation on a 
number of committees appointed in recent years 
to deal with a wide range of subjects upon which 
scientific workers could be expected to speak with 
authority tells the same tale 

IJndir modem conditions therefore more is 
nquirod jf scientific workers than the mere en 
largement of the bounds of knowledge The y can 
no longer be content to allow others to take tho 
results of their discovenes and use them unguided 
Scientific workers must accept responsibihty for 
the control of the forces which have been released 
by their work Without their help efficient ad 
ministration and a high degree of statesmanship 
are virtually impossible 

The practical problem of establishing a nght 
relationship between science and politics between 
knowledge and power or more preciselv between 
the scientific worker and the control and admmistra 
tion of the life of the community u one of the most 
difficult confronting democracy The commimity 
is however entitled to expect from members of 
the Rntish Association some consideration of such 
a problem and some guidance as to the means by 
which science can assume its place of leadership 

There are certain factors mvolved in the estab 
lishment of such a relation which are worthy of men 
tion In the first place recent events notably the 
tendency of the Civil Service to encroach upon 
tho functions of the judiciary have demonstrated 
to many what Mr and Mrs Sidney Webb (now 
Lord and Lady Passfield) observed m 1920 

The great mass of government to day is the wwk 
of an able and honest but secretive bureaucracy 
tempered by the ever present apprehension of 
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the revolt of powerful aeotional mteiesta and 
nutigated by the spasmodic interventions of 
imperfectly comprehending Ministers * One 
essential condition of progress therefore is such 
a modification of the conditions of entry or recruit 
ment and of promotion m the Civil Service that a 
reasonably adequate appreciation of the value of 
science is ensured in the whole personnel of the 
semoe and on the other hand that avenues of 
promotion to positions of high administrative 
responsibility are open to its scientific oifiot rs 

The factor of education however is of importance 
not only m the production of a t> [le of administrator 
more in keeping with the requirements of the 
modem world but also in its mfiuenct m the pro 
duction of a more tnlightened type of public 
opinion and one mort competent to sort out the 
issues In such w ork of education scientific workers 
must take a much larger personal part Much 
benefit may result from the mere presence of and 
contact with men of science in numerous com 
nuttees councils and public bodies forming the 
machinery of lixal and national administration 
and soientifle workers must bt papared to offer 
themselves for election m much larger -numbere 
than they have done hitherto 

The tendency for governments to overlook the 
need for adequate representation of science on 
important committees w at least in part due to 
the failure of scientific workers to indicate the 
contribution which they arc able to make to the 
subject under discussion In another sphere it is 
difficult to behove that the absence of scientific 
representation from the Melchett Turner industrial 
conference has any other explanation than the 
failure of scientific workers to make a corporate 
approach 

A restatement of the claims of science to the 
attention of the civilised world or the relation of 
science to social as well as to material progress is 
required and opportunities for scientiho workers 
to participate m such a campaign of education 
are by no means wantmg Moreover the recently 
form^ Parliamentary Science Committee has made 
It considerably easier for scientific workers to 
demonstrate to Parhament the ooiitnbution science 
makes to the security and progress of the State 
and the directions m which that contribution can 
be expanded with advantage to the oommumty 

The extent of the opportunities and the efficacy 
of such a campaign are largely determined by the 
lepiesentative character and the political strength 

* A COMUtatkm f« tlw BodalM CoramoawMath of Orest 
Britain ISSO p SO 


of the professional otganisations of scientifio workers 
For this reason the development of such organisa 
tions diirmg the last decade is full of significance 
not only in affording scientific workers wider oppor 
turaties of exerting their mflwnce on pubho hfe 
but also in raising their status to a pomt that is 
adequate to discharge the larger functions which 
the development of society as well as of industry 
mcreusinglv thrusts upon them 
It 18 significant that m contrast to the relative 
impotence of s( lentifie workers in national affairs 
m the uitematinnal sphere advisory committees 
of exports have since the War exerted a remarkable 
and effective influenu even when devoid of all 
legislative aiithontv To committees of exiierts 
organised by the League of Nations and exercis 
ing advisory functions onl> is tliie the credit 
of the schemes which were successful m irseuing 
a Furopean State from bankruptcy and chaos and 
m handhng an unemployment sohe me which settled 
a million ami a half refugees following upon 
the greatest migration m history These examples 
sufficiently demonstrate that given the requisite 
stimulus and enthusiasm the scit ntific expert can 
already exert un effective influence when normal 
administrative effort has failed and when indeed 
as m the case of Austria the problem had been 
dismissed by statesmen as hopeless 
In truth scicntihc workers occupy a pnviloged 
position in Roeiity as well as industry and then 
are welcome signs that this is now recognised 
by scientific workers themselves Thus in his 
presidential address to the CSiemieal Society (at 
Leeds) last year Prof J xstlyn Thorpe suggested 
that the age is at hand in which the changing 
majorities of governnu nts will no longer be able 
to determine major policies except in directions 
approved by organised industry and in advocating 
the closer orgamsation of science and mdustry 
stressed the pohtieal strength to be obtained 
thereby The paper to be read before the 
British Association on The bereoning of South 
end from Gunfire is fuither evidence that 
scientihc workers are accepting the responsi 
bihty of leadership in matters of social and m 
dustnal safety Whatever inspiration encourage 
ment the meetmgs of the British Association may 
give to scientific w orkers m the prosecution of theu 
researohoa there is no way in which the Associa 
tion can more fittingly serve humamtv than by 
calling soientifio workers to accept those wide re 
sponsibibties of leadership m society as well as in 
i^ustry whioh their own efforts have made their 
inevitalde lot 
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The Roots of Hellcmsm. 

Who were the Greeks f By Prof J(dm Lmton 
Myres (Sathor Cauuoal Lectures, Vol 6) 
Pp zzxvu + 634 (Berkeley, Cal UiUTersity 
of California Press , London Cambridge Um 
versity Press 1930 ) 7 dollars 

H OW and through what ethnic migrations and 
changes were the essentially Mediterranean, 
almost Oriental pohty, culture, art and religion 
of the iflgoan Bronze Age transformed mto the 
very different and distmotly European Hellenism 
in which western oiviliBation is so largely rooted t 
This question has confronted all histonans since 
the discovenes of Schhemann and Evans The 
answer elaborated by Prof Myres m 000 closely 
reasoned pages is the first really senous attempt 
to eo ordinate mto a single whole the bewilder 
ingly diverse data upon which the solution must 
depend He gives us for the first tune a com 
prehensive synthosis of the deductions from 
gei^raphy and chmatolc^y from physical anthro 
pology and prehistonc archaiology, from eompara 
tive philology and rehgion from recently discovered 
Hittite documents and freshly interpreted Egyp 
tian records, and above all from the now re 
habihtated traditional history of the Qroeks 
themselves as embodied in epic, legend and genea 
logy 

The combination of these heterogeneous elements 
to form the solution of our question mav be com 
pared to a jig saw puzzle the validity of the 
solution depends upon the coherence of the re 
sultant pattern and Myres s work passes the 
test bnlhantly The solver is mdeed aided — but 
also handicapped — by a certain fluidity m some 
of the elements due to ambiguities in the arehseo 
logical record obscurities in Egyptian and Hittite 
tezts or confusions m Greek genealogies here 
you adjust the element to fit the pattern and 
sometimes the element is missing altogether and 
the lacuna must be filled up with scientific imagina 
tion 

None the less a coherent pattern does emerge 
and very seldom is the fit of any element un 
satisfactory Still more nuely has an element 
been distorted — and that almost ezclusivelv on 
the margins of the picture confusions between 
mounds of many villages like Bustohuk and 
pepulobral tumuh, an over hi^ dating for the 
shaft of Mycenae, invemon of the relations 

betweiwpcrainian and Transylvanian and peunted 
wara^^ between ‘ Hallstatt ' and antennie ’ 
sworSiii^ a perhaps too confident acceptation of 
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Foner’s identifloationa of nmew ui the HiUite 
tezts, m no wae affect tiie eoheceooe of the central 
picture 

To summarise m a short review the results of siz 
hundred pages of detailed analysis would be as un 
just to the reader as to the author , the discussions 
of geographical and chmatic controls and the 
ethnographic and historical parallels worked out m 
digressions that are embarratuing on a first reading 
are reallv as essential to the final picture as the 
central figures which they help to define It is 
not the least merit of the book that it takes full 
account of the complezity of the problem and 
does not attempt to simplify the picture by the 
omission of episodes on the pretezt that their 
effects were transitory 

Passing over the more famihar points in the 
mam narrative we may direct attention to a few 
conspicuously onginal features m this genial work 
Most striking is the vindication of Greek folk 
memory as preserved m the Epics and classical 
authras against the onslaughts of mneteenth 
century cntics and mythographers Not only 
does the author demonstrate the internal consist 
cncy of the traditions especially the genealogies, 
but he also correlates m an entirely novel manner 
the crises thus disclosed with dated pomts m 
the arohseological record Thus m the Argohd 
the genoalogioal date for the first king whose 
name looks obviously personal, and not merely 
eponymous or toponymous comcides fairly well 
with the begmning of colonisation by Mmoan 
dynasts symbolised by the shaft graves of Mycense 
(The discrepancy could be better overcome by 
shortening the generations than raising the date 
of the tombs ) The great reaction of the Mam 
land against Cretan domination which resulted 
m the sack of the Mmoan palaces about 1400 b o 
comcides even better with the slaying of the sons 
of ifigyptus by the daughters of Danaus m the 
generation of 1400 (Mmoan alliance with, if not 
dependence on, Egypt is clear enough from 
occhoologioal and hieroglyphic evidence) 

So, too, the accuracy of Homer’s picture of 
Achean society and life is demonstrated along 
the lines laid down by Allen and Chadwick, but 
with a fuller mastery and wider use both at the 
arolueologioal materud and of the data supphed 
by Egyptian and newly discovered Hittite doou* 
ments Pohtioally, the Homeno age was a penod 
when foreign dynasts from overseas, Phrygian 
rather than Hellemc, ruled over Mmoemised 
Greeks as a loosely federated feudal anstocraoy 
Archseologioally, it witnessed the gradual substi- 
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tuhon of cut and thrust sworda for rapiers of 
>und shields with bodv armour for long shields 
and of iron for bronze 

Very ongmal too is the treatment of the fibulas 
as lUumuiatmg the complex phenomena of this 
transitional penod Myres regroups several of 
Bhnkenberg s types into larger units the distnbu 
tion of which is shown to correspond respectively 
to the area affected by the sea raids mentioned in 
Hittite and Egyptian documents to that of the 
similarly attested laud raids into the heart of 
Asia Mmor and to the Aotuean confederacy under 
foreign dynasts in mainland Qreeee The imi 
formity of the early types m the last named region 
18 such as to imply qmte mtimate intercourse 
between the peoples from Thessaly to Lacoma 
Yet apart from their foreign rulers these peoples 
must already have been speaking distinct dialects 
ancestral respectively to the lomc ^Gohe and 
Arcadian of classical tunes Myres mgemousiy 
suggests that the mixed dialect of Homer was 
such a Ivngua franca as was needed to facihtate 
intercourse in the conditions described With 
the break up of Achsean domination after the 
Trojan war specialised local types of safety pin 
grow up to Hvmbohsc the interruption of inter 
course 

The Donans too are reeogmsable by a special 
type of fibula the spectacle brooch but they did 
not bring it as has been usually assumed from 
the far north for Myres would seek their cradle 
a here Greek tradition located it in the peninsula 
itself on the north western fringe of the Achaean 
eonfederaev Nor was the geometric style Donan 
as IS generally beheved Tt was rather the creation 
of potters trained in the old Mycenaean tradition 
but working for a new pubhc the product of that 
dark ago of migration the social conditions of 
which Myres reconstructs most bnllianth In 
this style the coneentnc circle ornament is indeed 
a contribution from beyond the Balkans brought 
by those Lausitz invaders whose presence in 
Macedoma has been demonstrated by Hourtley 
and myself But the Lausitz mvasion was just 
an episode of which Greek tradition preserves 
memones that lesser authors find it convenient to 
Ignore The invaders were not Gneks but Thra 
cians a view which agrees well with my mdepend 
ent conclusions as to the hnguistic offimties of 
Lausitz folk m the Danube valley Apart from 
the oonoentno circle enhancement the geometne 
style IB essentially iSgean and reaches its highest 
development in the region least afieoted by post 
Mycentean intruders namely Attica But m its 
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development the guiding spint is no longer Minoan 
or Mediterranean but Hellemo as Myres shows 
in a masterly analysis of its content and rhythm 
Peculiarly suggestive is his comparison between 
the rh 3 rtW of vase painting and Greek versifica 
tion Here bts the clue to the initial question 
But to use it the ruider must turn to the actual 
book and read and re read its arguments even 
when they seem im levant or repetitive 

V Gordon Childk 

The Importance of Morphology 
Studies on the Structure and Development of Verte 
braifs Bv Prof Edwin b Goodrich Pp xxx + 
837 (London Macmillan and Co Ltd 1910) 
3bs net 

ri iHh RF is a pecuhar irony m the fact that the 
-I- method of investigation which in the nine 
teenth century was responsible for the greatest 
revolution ever effected m mans outlook and 
appreciation of his own place in Nature should at 
present be despised and rejeeted by so many 
biologists ihe pubhcatiin of a now treatise on 
morphology is a challengi to the w idespread attitude 
of depreciation of the value of such studies Perhaps 
the question at issue can be best defined by a con 
Crete illustration 

During the present century many hundreds of 
experimental and chnieal investigators have been 
occupied in the attempt tt discover the means 
whereby oo operation is effected between the 
pituitary body and the hypothalamus Yet the 
unifying device is visit le to the naked eye Prof 
Cregor Popa and Dr Una Fielding have recently 
deaenbed (The Lancet Aug 2 1930 p 238) a 
hitherto unnoticed and unique st nes of vessels for 
conveying to the hypothalamus the colic idal 
matenal daboratod m the pituitary which ore 
virtually the ducts of the hypophysis the channels 
in which blocxl serves the hydraulic function of 
moving the colloid upward into the brain Ihis 
IS merely one example of the importance of mor 
phology for the solution of problems of function 
and a hint of the nsks to which bi ilogy would be 
oeposed if what Prof H S Tenmngs (Science 
July 30 102b p 08) has called the phobia of 
antagonism to morphology should be permitted to 
dominate our work 

It IS the business of every depaitment of science 
to lay a sure morphological foundation upon which 
to erect the edifice of knowledge Whether the 
subject of mveetigation be the structure of the 
atom the anatdiny of a crystal the plan of an 
xl 
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engine, or the arohiteotuie of a living organisation, 
the fundamental consideration u obviously a 
question of morphology, the neglect of which would 
stultify any attempt to solve the problems The 
physicist, the chemist, the engineer, and the 
palsBontologist do not waste their time m denying 
the importance of a department of their work 
which 18 BO easential for the success of their efforts 
Yet at the present time we are face to face with 
the paradoxical phenomenon that many biologists 
want to repudiate the particular instrument of 
their subject, which m the hands of Charles Darwm 
effected the most complete revolution that has ever 
been made, not mer^y m the interpretation of 
hving plants and anunals, but also m the whole 
attitude of man to the umverse and to the character 
of his knowledge and sympathies It is important 
not to Ignore the fact that although Darwm’s ideas 
were m large measure inspired by studies m field 
biology, m the geographical distribution of plants 
and animals, and m breeding experiments, his 
demonstration was based, as he himself so clearly 
emphasised, on morphology, which in “ The Ongm 
of Species" he called “the soul of natural 
history” 

In emphasising the importance of morphology 
and the danger of neglectmg the direct appeal to 
the observation of concrete facts, however tedious 
and labonous such a disciphne may be, this attitude 
must not be supposed to mvolve any failure to 
recognise the vital importance of the experimental 
inquiry mto the manifestations of life Most people 
admit the major mterest of the working of a machine 
and the results which accrue from its use m com 
panson with its mere structure But the fasoina 
tion of watching an aeronaut ’ loop the loop ’ 
and perform other ‘ stunts ’ does not relieve the 
engmeer of the necessity of mvestigatmg essential 
problems of aeroplane construction Yet there is 
a widespread tendency to adopt such an attitude 
in biology — a tendency that is encouraged by the 
vast importance and bnUiance of the resnlte which 
can often be obtained quickly and easily by ex 
penment In biology, however, the labonous 
drudgery of morphological research is a necessary 
part of most mvestigations Moreover, it is a 
profound mistake to pretend, as not a few zoologists 
are now doing, that the field of morphology, which 
has yielded such nch harvests in the past, has been 
exhausted uid is now stenle It should not be 
forgotten that a relatively small proportion of the 
problems of biology is susceptible to inquiry by 
expenment in comparison with the vast field for 
reseakeh in morphology The methods which 
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eetabhshed the fact of evolution have even vaster 
opportumties for achievement in the future Almost 
every discovery m physiology creates new problems 
for the morphologist — most advances into new 
temtonee need for their complete establishment 
the translation of the results mto terms of struc- 
ture and structural changes The whole range 
of palffiontologioal inquiry is pnmanly morpho- 
logical 

The attitude of mmd that is expressed m the 
morphology phobia often assumes a more extreme 
form m minimising the value of things that can be 
seen with the naked eye It is sometimes assumed 
that anatomical work that does not mvolve the 
use of an oil immersion lens is necessarily futile 
The prevalence of the practice of resorting to histo- 
logical devices before the object of mvestigation 
has been thoroughly exammed by the naked eye 
or with a hand lens is responsible for largo gaps in 
our knowledge and a vast number of conventional 
errors Not long ago a distinguished surgeon came 
from Europe to ask for permission to dissect muscles 
in the human body to compare the lengths of aetive 
fiesh in the flexors and extensors When asked why 
he undertook so long a journey to do what he might 
equally well have done m the laboratory of his own 
university (within ten mmutes’ walk of his house) 
he rephed “ If our professor had an elephant to 
dissect he would begm by cutting it mto sections 
10/1 thick ” This absu^ remark unfortunately 
expresses quite truly the irony of the attitude that 
IB now BO prevalent Even if it be admitted 
that much of the distrust of morphology may be 
due to the narrowness and fiitihty of some of the 
academic morphology of a past generation, this 
IB no excuse for the widespread fashion of deprecia- 
tion 

It would be possible, if it were desirable, to cite 
many instances of experimental research the results 
of which have been utterly stultified by the neglect 
to take mto consideration questions of morphology 
What vast accumulations of erroneous inference 
still encumber the hterature of biology because 
considerations of phylogeny and homology have 
been ignored ' Obvious as they are, these things 
needed saying to make plam the value and im- 
portance of such works as Prof Goodrich’s ‘ Studies 
on the Structure and Development of Vertebrates ’’ 
He set out to wnte a treatise to expound the present 
state of our knowledge of the comparative anatomy 
of vertebrates More than half the volume is 
devoted to the skeleton, and 612 of the 764 figures 
with which it IB generously illustrated This is due, 
I not to the assumption that the other parts of the 
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otguuam oaOed for a less elaborate treatment, bo 
maoh ae the fact that the attempt to deal with 
them with the same thoroughnees would have taken 
a lifetime to aooomplish 

Prof Goodnoh has performed a very useful 
semoe m providing the advanced student of 
zoology and those engaged m teaching and research 
in oomparative anatomy with trustworthy guidance 
to our knowledge of the vertebrate skeleton As it 
moludes an account of the fossil remains of extinct 
animals, the book is also a treatise on vertebrate 
paleontology, perhaps the moat illuminating and 
comprehensive work that has been written on that 
subject The discussion of the skeletal remains of 
a large senes of extinct ammals by a zoologist who 
IS also giving the results of his own investigations 
on hving representatives of the same groups pro 
videa a more vital and illuminatmg mterpretation 
of the fossils than a work dealing with the latter 
alone Such a mode of treatment mimnuses the 
nek of Ignoring the fact that the bones were once 
clothed with muscles as parts of hving creatures 
The study of palssontology m association with the 
anatomy of existing animals represents the essential 
foundation of evolutionary inquiries It emphasisee 
the vast sigmfioance of morphology as the only key 
at present available to unlock the mysteries of 
phylogeny and evolution 
The rest of the book is devoted to the gills and 
gill shts, the heart and vascular system, the air 
bladder and lungs, the ocelom and diaphragm, the 
excretory organs and genital ducts, and a bnef 
chapter on the peripheral nervous system and 
sense organs No attempt is made to deal with 
the central nervous system 
In his preface Prof Gkiodnch emphasises the 
fact that ^ book “ is not a complete treatise, but 
deals with oertam subjects and problems of special 
interest and importance, some of which receive but 
somit notice m current text books ” Thu qualifies 
tion apphes not only to the subjects chosen for 
discussion, but also to hu method of dealing with 
them Thus hu excellent description of the com- 
parative anatomy of the heart, based largely on 
hu own researches, omits any account of the 
fascinating problem of the connecting systems (the 
atno-ventncular bundle) 

The difBcult questions mvolved m the evolution 
of the diaphragm axe discussed with great clearness, 
and, as the author explains with reference to the 
book as a whole, the lacuna m our knowledge are 
defined, but no hasty attempt u made to hide them 
by premature conclunons 
The least satufactory part of the book u the 
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final chapter Perhaps the author would have been 
better advised to have deferred it until he was ready 
to hnk hu account of the penpheral nervous system 
with that of the central organs The use of the 
term ‘ visceral motor ’ for nerves which supply 
voluntary muscles of stnated type, wholly du- 
sociated from any visciu, u very muleading, even 
if it u still fashionable among Amencan neurolc^psts 
For more than thirty years it has been the practice 
among most anatomists to dutmguish tbu group 
as ‘ lateral somatic ’, and repeated protests have 
been made against the application of the word 
‘ vuceral ’ to it 

Prof Goodnoh claims (p 784) that, while the 
divuion of the autonomic nervous system mto 
sympathetic and jiarasympathetio may be justified 
on physiological grounds, it u not satisfactory from 
the pomt of view of morphology If, however, the 
morphologut should dificrentute the autonomic 
fibres, as he suggests, on the basu of the paths — 
antenor or postenor nerve roots— by which they 
emerge from the central nervous sjmtem, the result 
will be, not only chaos, but also bad morphology 
Clearly homologous fibres m different vertebrates 
would then have to be placed m different groups 
Even m the same ammal the oephahe fibres of the 
accessory nerve would belong to the dorsal root 
system, from which the caudal fibres of the same 
nerve would bo excluded, although they do not 
fully acquire the right to mclnaion m the ventral 
root These considerations reveal the impractica- 
bihty of Prof Goodneh’s suggestion 

The book in most respects is eminently con 
servative In his classification of vertebrates, for 
example. Trot Goodnoh includes the Tarsuformes 
m the sub order Lemuroidea, although for more 
than thirty years the need for a special sub 
order Tanuoidea to express the admitted facts of 
morphological distinction has been widely recog- 
nised 

These, however, are relatively tnvial blemishes 
in a great achievement, upon winch Prof Goodnoh 
IS to be heartily congratulated The conspicuous 
quahty of the book is the fullness and impartiahty 
of the statement of the present state of our know- 
ledge of vertebrate morphology and the souroes of 
information Every student of zoology and pale- 
ontology should be grateful for this enunently 
useful book The excellence of the illusiratuons, 
of which there are as many as 764, and the valu- 
able bibhography and scheme of olasnfioation of 
vertebrates are features of the book wmthy of 
special mention 

G EnuoT Smith 
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Science and the Layman 

(1) The Mechanxam of Nature being a Simple Ap 
proach to Modem Views on ike Structure of Matter 
and Radiation By Prof E N da C Andrade 
Pp XU + 170 (London O Boll and Sons Ltd 
1030 ) 6« net 

(2) Matter and Radiation v lih Particular Reference 
to the Detection and Uses of the Infra red Rays By 
John Buckingham Pp xu + 144 -t* 8 plates (Ion 
don Oxford Umversity Press 1030 ) Is Qd 

let 

T he ignoranoe in matters scientifio of the 
average mtelligent and educated layman is 
one of the more ounous and perturbing features of 
the age curious because soienoe mostly without 
intention and as a mere by product of its activity 
has done more to change the structure of society m 
the last fifty years than statesmen and reformers m 
all the preening aeons perturbing because the dis 
oovenes which the scientific worker drops so casually 
mto the stream of knowledge have potentialities 
for good or evil so vast that it seems vitally im 
portant that those who are called upon to lead and 
direct society should have at least sufficient know 
ledge of the matter to enable them to appreciate 
these potentialities and to direct them into wise 
channels 

Perusal of publishers catalogues or of the re 
views which appear from tune to tune m this and 
other journals might lead one to suppose that this 
need had been adequately foreseen and catered for 
The fact remains however that this large amount 
of quite competent effort has on the whole failed in 
its object the average layman remains still cunous 
and stdl unenhghtened It is not interest that is 
lacking Most of us can no doubt recall what 
should have been pleasant social functions which 
have been turned for us into something approaching 
the horrors of the inquisition by the entirely sincere 
demands of our friends that we should explain to 
them some recent achievement in our particular 
branch of science The difficulty which almost 
invariably arises on these occasions and turns 
what should be a pleasant and grateful task into 
something like a nightmare is to find some common 
basis of knowledge to which we can refer As 
Prof Andrade puts it m the preface to his admirable 
volume The task is rendered extremely difficult 
by the fact that the questioner is without the fust 
beginnings of a knowledge of the matter and the 
method of the science and is as it were hke those 
chemical compounds which are apt and so to speeds 
anxious to absorb the vapour of water but cannot 
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do so easily if they are already very dry they 
require a preliminary infection with moisture if 
they are to dnnk m with facility a further store 
Prof Andrade a book has been written with the 
object of providing this necessarv prehminary m 
fection with physical science 

(1) The Mechanism of Nature is thus an at 
tempt to give the uninitiated but not umntelligent 
reader an outline of classical and modem physios 
to indicate its aims and methods to expound its 
basic diaoovenos and prmoiples and to show the 
mter relations of its vanous parts After a pre 
liminary chapter explaining the objects and methods 
of physical research the author deals m four brief 
chapters with the essentials of the four main 
blanches of physics — heat sound light and elec 
tncity aiKl in two ooncludmg chapters with the 
quantum theory and the atom To pack so much 
material mto so brief a space might appear to m 
volve an almost unpossible degree of compression 
but there are no signs of compression or inadequacy 
in th< text The argument marches steadily step 
by step the sentences fiow easily and there is a 
wealth of pithy but pointed illustrations and 
similes which (with or without acknowledgment) 
we shall certainly see quoted agam bo far as it is 
possible to deal mtelligently and intelbgibly with a 
techmeal subject m nontochmeal language the 
language of the book is non technical There is 
not a single equation to fnghten the most timid of 
readers nor a single diagram to rommd him per 
haps unpleasantly of the text books of his youth 

How much will the non scientific reader carry 
away from his perusal of the book > It is a little 
difficult for the scientific reviewer to judge He 
will at least realise that Prof Andrade writes with 
distinction and that the siibjec t on which ho writes 
is one which is worthy tc occupy the attention of 
men of culture If he does not further carry away 
with him some genuine appreciation of the purpose 
and cc ntent of physios he may well be advised to 
give the matter up in despair he is not hkelv to 
encounter an abler guide The Mechanism of 
Nature is in short an exposition of physics which 
the physicist can recommend with confidence to his 
non scientific fmnds and by which he may be well 
content to have his subject judged 

(2) Matter and Kaffiation cannot be recom 
mended with anythuig like equal confidence Mr 
Buckingham has not Prof Andrade s art of exposi 
tion and his rambling and pedestrian style makes 
tedious reading even where the subject matter is 
interesting This is regrettable because m his two 
concluding chapters on the detection and uses of 
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infra red radiation the author has a fascinating 
subject and much that he has to tell will be new 
not only to the general reader but also possibU to 
some physicists In this part of the book he writes 
if not with distmotion at least with authority and 
knowledge and hi quite obviously knows so much 
more about the subject than he has chosen to tell us 
that he whets rather than satisfies our appetite for 
information Wo could wish for more details than 
he allows us It is these later chapters whuh con 
tain the gist of what the author has to say The 
earlier chapters though they give the title to the 
book are but bv way of preface a preface whuh 
struck us as being neither particularly well arranged 
nor particularl> well expressed Mr Buckingham 
does not appear to have the projicr touch for that 
kind of writing We should howeier like to hear 
mure about infia «d ravs 

The Mendip Lead Mines 

The MyneA of litndip By J W (>uugh Pp 
x + 26‘) (Oxfoid ( Hrendon PiesH I ondon 
Oxfoid Uiuverbity Press 19 kf ) I5i net 

T HL obsen ant travelU r who crossi s the Mendip 
Hills cannot fail to notice the broken gnmnd 
so called gnibby or gruffy ground which his 
map tells him represents the scene of anoicut lead 
workings Efforts to acquire fiilhr knowledge of 
these met with only partial success until the 
appearance of Mr Oough a book which obviously 
fills a dt finite want The Mendip lead mines date 
from at least the second century b c they have 
had a lengthy history not without many vicissi 
tudes A good deal of the mining followed veins 
running near the surface working either shallow 
trenches a few feet deep or small pits close to one 
another running in hnea across the fields The 
principal lead ore was galena 

In Elizabethan times calamine a carbonate of 
zinc was also worked in the Mendips and this 
ore was of much importance in the middle of the 
eighteenth century when the lead uidustiy was 
sinking 

The story of a muung field worked for two 
thousand years is full of interest in every direction 
We know from Phny that Bntam became the chief 
source of load m the Roman Empire it was found 
at the surface of the ground so abundantly that a 
law was spontcmeously passed to limit production 
The mmes were worked by slave labour or prisoners 
of war , they were imperial property and their pro 
duoe was stamped with the Emperor s name from 
tune to time pigs so marked have been found The 
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Roman headquarters were at Charterhouse, but 
very httle is known about the site 
Naturally there has always been conflict between 
the miners and the farmers particularly over such 
questions as common rights and the very serious risk 
of lead poisomng due to stnam pollution or the 
escape of fumes during smelting Mr Gough tells 
us of some of the troubles during the sixteenth 
century and later he further leads us on a side 
issui mto the subjei t of dowsing for metals which 
persisted from the date of its first mention about 
lb38 down to the last days of the mining industry 
Of the minis in the Middle Ages the knowledge 
IS fragmentary monotonous and mainly financial 
kor a long time they were leased to the Bishop of 
Bath Almost nothing IS known about the methods 
of mining and smelt ng though theie is plentiful 
information available about the silvti lead mines 
in South Devon no doubt Is. cause the > were Royal 
mines Ihi Mendip industry had its own laws and 
customs with spe c lal courts to enfe tee them 

Leoel mining was at its pride between IfiOO and 
1070 whi n every fc ot of any rich patch of ground 
was exploited to the utmist workmen digging pits 
within a fi H yards of each other this is the e\ 
planation of the con htioii of the grounel to day 
with its profusion of mounds and hollows Dis 
putes were endless as the records of the courts 
show but the mines were never monopolised by 
any one big hrm such as the Mines Koval which 
owntel all the copper mmes m the Lake District 
Our technical knowledge of the mines at this 
time 18 due to an elaborate list of questions pub 
fished m the fust number of the PhilosophuMl 
TranaactKma of the Royal Society by Boyle en 
titled Articles of Inquiries touching Mmes It 
was answereel by Joseph Glanvil the viear of 
krome in two papers which appeared m the seexmd 
and third volumes of the Philoeophical Traiu 
actions 

By 1680 the readily acex-ssible lodes were ex 
hausted as the result of this intensive working and 
the deeper pits were much troubled with water 
flowing into them various efforts were made to 
combat this but none of them achieved com 
mercial success In later years the poor quaUty of 
the Mendip lead in comjianson with that from 
Derby or l^intshire made it impossible to carry the 
heavy overhead charges of modem appliances In 
the nineteenth century theMenelip lead which con 
tamed arsemc, was practically all used for making 
shot m Bristol it was too hard for the London 
plumbers to use for sheeting 
The ancient courts with their executive ofifioers. 
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the rooords of which tell us so much of the finanoutl 
and administrative work, disappeared together 
with the mines Both lead and xmo had been kept 
gomg by a system of protection, and with the advent 
of free trade their days were numbered though 
in any case the old fashioned individual shallow 
mming could not have long persisted 

The bng story of the Meudip mines is an attrac 
tive one, embracing many fields of science, well 
worth the telling m detail Our epitome has mdi- 
oated the breadth of Mr Gough’s treatment, and he 
is to be congratulated on the thoroughness of his 
achievement E F Asmstbomo 

Our Bookshelf. 

(1) Fortschntte der Oeologie und Pataonlaiogxe 
Herausgegeben von Prof Dr W Soergel Band 
8, Heft ^ D%e Uktontaehe EnitmcJclung ernes 
SeKoUengebtrgdandea ( Vogtlaberg und Rhon) Von 
K Hummel Pp vin + 234 + 3 Tafeln 18 gold 
marks (2) Band 8, Heft 26 Dos vansttsehe 
BfwegungAtld entutckelt atu der Jnneren Tektontk 
etnes Profile von der Bdhmteehen Maeee bte zum 
Maenv von Brabant Von Hermemn Scholtz 
IX + 236 316 + 8 Tafeln 15 gold marks 
(Berlm Gebrudor Bomtraeger, 1929 and 1930J 
Two new parte of this senal form interesting con 
tnbutions to the geology of south western Germany 
and the Rhmolands They both illustrate the 
increased recognition of the direct influence of earth 
movements on topography 

(1) Prof Hummel of Giessen deals with the 
Vogelsbeig in Upper Hesso and the Bbbn Moun 
tains along the western frontier of Bavana and 
Thunngia, and shows how their topography is 
dominated by block movements 'Hie area m 
eludes the extensive basaltic eruptions to the north 
east of Frankfort, and he discusses the relation of 
the toctomc and volcanic processes He considers 
the northern end of the nft valley of the Rhine, of 
which the margins have been raised by uplift 
Though the mam direction of the fractures and 
nft valley of the Rhme is to the north north east, 
the course of the valley is modified by the Vansoan 
folds and in part takes their direction The nver 
system of the Upper Mam, however, is less depend 
ent on the tectomo stmotura than on the basalt 
eruptions, as the streams are mostly radial from ^e 
volcamc piles The work is aooompamed by three 
maps illustrating the rebef of the Vogelsberg and tiie 
BhOn Mountains and the relations of the volcamc 
rocks of that area to the nver system 

(2) The monograph by Scholta is a study of the 
distnbution of vanous pressure phenomena among 
the older rooks from Brabuit to Bohomia He 
classifies them mto three types, cleavage, pressure- 
fractures {Sehublddftung), and cross naotures 
(QuerldMfiung) , he desenbes these structures m 
detail, 1 ^ shows their relation to the Vansoan and 
Alpine movements The work is well illustrated by 
photographs, diagrams, and maps 
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Annual Survey of Amertean Chemt^ry Vol 4 
July 1, 1928, to December 31, 1929 Prepared 
under the Auspices of the Division of Chemistry 
and Chemical Technology, National Research 
Council Edited by Clarence J West Pp 649 
(New York The Chemical Catalog Co , Inc , 
1930) 4 dollars 

Thb object of this survey k ‘ to present throughout 
a penod of years a complete survey of Amenoan 
chemistrv ”, not, it will be noted, an Amenoan 
survey of chemistry, qmte another and a much more 
acceptable thing to non Amenoan chemists The 
endowment of science with a national labd would 
be open to cntioism even were it admitted that 
chemical progress, hke creative art or even 
meobamoal mvention, can be so oharactenaed In 
point of fact, one step depends too much on the 
success of another , moreover, the search forfunda 
mental truth in scientific fact, whether it proves a 
source of strength or weakness, a curse or a blessmg, 
according to tee use made it, is as little con- 
cerned with pohtioal frontiers as is the legislature 
with the laws of thermodynamics Hence what- 
ever value the senes under review possesses — and 
its value in certain directions is not demed — ^the 
survey can scarcely be regardui as a significant 
contnbution to the world’s literature of chemistry 
The limitation of its general value is admitted in 
the foreword The progress m any branch of 
chemistry is not conhnM by the boundanee of any 
one nation ’ , whilst the sentence which follows 
exhibits a proper sense of patnotism ‘ This fact 
moans that in a short tunc fundamental progress 
abroad is reflected by the work earned on m 
Amenoa Therefore a careful annual survey of 
American chemistry possesses only a certain 
li^ ” Incidentally, however, not all the 
authors mentioned are Umtod States citizens, and 
not all of the journals cited are of Amenoan ongin 
The present volume covers a penod of eighteen 
months in order that succeeding volumes may 
review a calendar year instead of a fiscal year 
There are 43 chapters covenng a great vanety of 
subjects m pure and appbed ohemistiy, and an 
author index is appended A A E 

The Sea By H A Manner Pp x + 312 (New 
York and London D Appleton and Co , 1930 ) 
10s 6cl net 

Tbbbx are many popular books on the sea. but they 
commonly err m trying to combme its smenoe m a 
single volume The physiee and chemistry are often 
so out down that the biologist is not given the 
basal facts on which the understanding of his prob- 
lems depmids, while the general reader is left with 
almost nothing The authw of the volume under 
notice, who u assistant chief of the famous Coast 
and Cieodetio Survey of the United States, omito 
biology altogether, and the result is a most read- 
able volume that should appeal to every traveller 
The volume is written amply and sinoerely, and 
has all the requisite illustrations The Sargasso 
sea IS menboned for its extraordinary clearness, a 
white disc being visible when lowerra to 200 ft , 
its high temperature and sahmty, and ite r^tive 
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motionleesnesB Ita weed u m small patches, and, 
while sometimes ramforoed from the shallow reefs, 
ordmanlv propamtes veoetatively The depths of 
the sea should w(»tly be better known by some 
Bounding, which has already given us 35,400 ft 
(6 7 miles) near the Phihppines It also suggests 
that the ^ntleness of rehm of the sea bottom has 
been very neatly overestimated The yearly, 
monthly and daily variation m sea level is brought 
out and clearly requires careful study The tides 
are treated well, but we miss the familiar world 
chart, which serves to explain their ongm and 
curious effects found m the North Atlantic 
We should have welcomed a discussion of the 
tidal ourrents m relation to depth and obstructions 
A fuller account of * the waters of the depths ’ and 
of their circulatory movements would excite the 
imagination of the reader The genesis of the Gulf 
Stream the earth s magnetism, and the characters 
of enclosed seas and their opening straits occur to 
us as ‘ larger features * than ‘ Legendary Isles * and 
accounts of polar explorations A chapter on the 
U S Coast and Geodetic Survey would also be of 
mtereet as it would necessarily contain the history 
of the modem exploration of coastal waters 

Phtfnology and Bu)chem%atry »» Modem Med%c*ne 
By Prof J J R Maoleod, assisted by Roy G 
Pearce A C Bedfield N B Taylor and J M 
D Olmsted and by others Sixth edition 
Pp xxxu + 10744-9 plates (London Henry 
Kimpton 1930 ) 42« net 
Pbof Maclbod s text book is now well established 
m the hterature, m fact it has reached its sixth 
edition m the course of twioe as many years 
It blends under ont cover general and special 
physiology and biochemistry and apphra or 
obmcal physiology it is lari^r than works de 
voted to clinical physiology, but mokes no attempt 
to deal m any detailed mumer with many of the 
problems of specialised physiology In fact, 
this science has now so many branches, mneral, 
biochemical and histologica] that it has become 
impossible for one volume to deal adequately 
with all Prof Maoleod has performed the usefm 
service of selecting from the mass of hterature j 
material smtable for welding into a whole as j 
human physiology, which is almost the same as 
oluuoal meii^ne, when healthy, and not diseased, 
mdmduals are the subject of study 
This edition has been thoroughly revised and 
m places rewritten but m companaon with 
the total bulk of our knowledm, certam recent 
disoovenes, which have loomed huge m the pubho 
eye, assume their more oorreot propo^ons 
llhe general plan of the woric is well known 
it IS £vided mto ten parts devoted to the physico 
chemical basis of phynological processes, the 
blood and lymph, the neuromusculw system, the 
special senses, circulation, respiration, digestion, 
excretion, metabolism, and the endoonne organs 
It should be m the hands of all medical students 
and teachers of phyuok^ and can be read with 
profit by all mterested in the scientific basis of 
modem medicine 
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Engineering EkancUy By Prof Ralph G Hudson 
Second edition Pp viu+214 (New York 
John Wiley and Sons Inc London Chapman 
and Hall, Ltd , 1928 ) 12« bd net 
Thw book is mtended pnmanly for the jumor and 
senior engineenng students of the Mac^husetts 
Institute of Technology who arc not speoiahamg 
m electrical engmeenng It contains an outhne 
of lectures previously given by the author These 
lectures are now discontinued and in their place 
mne pages of the text are assigned each week for 
home study The class room exercises consist of 
three recitations ' and one problem section per 
week An indemndent laboratory course covms 
the same ground and follows the class exercises 
The keynote of the work we are told m the preface 
18 brevity, and since the students are neanng the 
end of their college studies the statements are 
made as rigorous as possible Chap xvii is de 
voted exclusively to illustrations illustratmg all 
kmds of electncaJ apparatus 

Apparently wea^erproof insulation and slow 
burning ’ insulation are distmgui ihcd by the m 
tensity of the shading In Chap xvui a hundred 
inactioal problems are given As a class book we 
think this book will be useful But considering 
its size we think that 12s bd is far too much to 
charge for it 

Dtseaae and (he Man By Prof George Draper 
(The Anglo French Library of M^cal and 
Biological Science) Pp xix + 270 + I9 plates 
(London Kogan Paul and Co Ltd , 1029 ) 
12i 6d net 

Dr Draceb provides us with a very inU resting 
sidelight on the relation between disease and 
the type, physical and mintal of the patiint 
This book forms a useful extension to disease of 
the work of Kretschmer on the relation of bodily 
type to character Anthropomt tne data are all 
too little used in connexion with disease The 
author presents senes of oases of gastno ulcer, 
gall bladder disease, pormcious aiuemia, tuberou 
losis and nepbntis and pomts out the varying 
physical charactenstios which are common to 
these disease groups The relation between psy 
ohologioal characters and physical disease is aim 
considered 

The Planktonic Diatoms^ Northern Seaa By Dr 
Mane V Lebour (The Ray Society Volume 
116 for the Year 1929 ) ^ x + 244 +4 plates 
(London Dulau and Co , Ltd , 1920 ) 12s 6d 
This book is mdispensable to all biologists mter> 
ested m the life of me ocean The families, genera, 
and species are clearly defined uid well illustrated, 
their distribution properly recorded There is a 
good bibbography An mtroduotory chapter gives 
i a bnef account of the general morpholep, repro 
duotion, and nutntion We learn that uT diatoms 
without ohromatophores are saprophjrtio Some 
have fiinm and other alga as parasites, while a 
dinofiagellate is found on ChaOoceroe There are 
several symbionts, especially flagellates, while some 
diatoms have special associations with infusonans 
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Letters to the Editor. 

{The Editor doe* not hold hxmatHf re*pon»tbU for 
opinion* expreated by hi* oorreopondent* Neither 
can he undertake to return, nor to correspond unth 
the wntere of, rejected manuscript* intended for this 
or any tdher part of Natubk No notice i* taken 
of anonymous communications ] 

Constltiitlon of Molybdenum 

J<ou.owiNQ the 8uc<e>«ful analynm of chromium 
announced in Natithf of Aur 9 1 have now been 
able to apply wmilar methods to molybdenum The 
mass niettrum of this elemtnt is a remarkable one 
and the credit of its discoveiy irsts with Di A v 
(irosae, who prenarod the specimen of molybdenum 
carbonyl with wnich the work was ilono 

In contrast to the theoretical prodictioii of Hussoll 
(Natprb Oft 20 1923) molybileniim has no less 
tlian seven isotofies and the group indicates relative 
abundance relations fai clostr than those of any 
uthei multiulf element so fat investigated Owing 
to incidental dilheiilties which I need not (numerate 
heie measurements eoul 1 nit be made so aecuiattly 
as usual The following are tlu mass numbers and 
thou approximate percentage abundaiifi 



By compcwiKon with the doubly charged meitiiry 
giou|> the packing fraftions of Mo** and Mo^*® weit 
piovisionallv estimated Both appeal to be about 
-0 5 aeonsidoiably smaller negative value than that 
cxiiected from the curve iiom these valiiis 
coi rooting to the chemical scale we get 

Atomic weight of Mo 96 97 i 0 06 
in goexi agieement with the figure 96 0 obtamid by 
chemical methods 

Iwo of the isotopes are isobaiic with the well 
estabhshed isotopes of zirccrauum 92 and 94 and a 
third with the doubtful one 06 

F W Astoh 

Cavendisli Laboratuiy 
C funbridge, Aug 21 


The Period of ‘Acttno-uranlum ’ and Ita Bearing 
on the Agee of Radioactive Mlnerala 

I'BOM the mass spectrum of the mixture of lead 
isotopes isolated from Norwegian braggente Dr F W 
Aston (Natubf Mar 2 1920 p 313) estimated the 
relative proportions of the mdividual isotopes to be 
approximately 

Pb*" Pb*" 

86 8 9 3 3 0 

The Ime 207 is referred to the «ad product of the 
actmium senes and the latter is regarded as havmg 
its origin in an isotope of uranium {actino uranium) 
In the course of a discussion of the sigiuflcance of 
Astons results Sir Fmest Rutherford tentatively 
estimated the half value period of the hypothetical 
isotope (Natl EF Mar 2 p 814 1929) Taking the 

period of uramum I as 4 6x10* years he found a 
probable value of 4 2x10* years few the period of 
aotmo uranium If this estimate (bfued on the un 
expectedly high amount of Pb*** found by Aston m 
the brtg^te lead) bo of the n^t order then it 
follows tnat Pb*** has been gmerated m minerals 
more rapidly from the actinium senes than Pb*** from 
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the uramum senes In calculating the ages of radio 
active minerals it would therefore be neceasary to 
allow for this difference The object of this letter is 
to direct attention to another luie of evidmce from 
which it can be inferred that the pencxls of uramum 1 
and aotmo urmiium are probably more nearly equal, 
and that no correction to the calculated am of 
mmerals is lequired m the present state of our Know 
le<^ 

From tho approximate constancy of tho ratio of 
actinium or protoaotuuum to uranium m mmerals, 
it has geneimly been accepted that the poroentages 
of atoms dismtegrating via actinium and radium 
respectively are about 3 and 97 This ratio has 
lecently bron mvestigated afresh by J J Wildish 
(Jour Am Chem Aoc 58, Jan 1030 p 163), who 
finds tliat the number of atoms of protoaotuuum 
duuntegratmg ^>er 100 atoms of uranium 1 ranges in 
five different minerals from 1 47 to 6 16 Inoulentally 
this departure from constancy strengthens the mrowmg 
bohef that the actinium senes is not a bianch of the 
uramum senes it also raises a doubt whether the 
actinium parent can be an isotope of uranium The 
immediate pomt of importance hnwevei assuming 
tliat actmium produces Pb“* is that tho numbei ot 
atoms of Pb*" produced m ladioactrve mmerals at 
thepiesent time is J i. 2 for every 100 atoms of Pb*** 
pioduced from uranium I If both uramum I and 
actuio uramum dismtagiate at about equal rates then 
in ITe Cambnan minerals the percentage of aocumu 
lated Pb**’ to accumulated Pb*** should also fall 
within this range If on the oilier hand Riithorfoid s 
siiggeetion is true that actmo manium disintegiotes 
more rapidly than uramum I then the proportion of 
accumulated Pb**’ should be defimtolv higher J*oi 
a few minorals data are available which jicrmit a test 
c f those alternatives 

Let A atomic wciglit of the raixtuie of lead 
isotopes isolated from a mmeial , 

a percentage of Pb**’] m tho mixture 
b percentage of Pb*"* t of lead 
c {Mircentago of Pb*®*] iHoto|>es 
Then we have 

207o + 20b6 + 208c- lOOA 
a + b+e —100 

Ojff U 
e “ojHTh 

where U and Th represent the respective percentages 
of uramum and thoniun in the mmeral The third 
ecjuation is based on the foot that the lead produemg 
capacity of thorium is only 0 38 times that of uranium 
which, as chemically detemuned includes actmo 
uramum os well as uranium I 

I rom the three equations we find 


(o8^ + *) 

and 

o-100(A 206)- . 

((TSsTh + V 

The packmg effect is clearly importmit here, for if 
the atomic weight of Pb*** be 206 016 (as suggested 
by Aston), then the value of a will be dumnuu^ by 
1 6, which IS a considerable part of its total value 
In the following table a is therefore calculated from 
the expreeeion 

a- I00(A - 206 016) - ^ 

(SITTR + V 
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07 14 
016 

at 

206 071 
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In ad(Ltion to the zninerala luted there are some 
othera of Pre Cambrian age for which analytical and 
atonuo weight data have been recorded For the 
lead from the uranmite of Smyaya Pala Eaat Kareha 
Nenadfcevitoh gives two atomic weight detenninations 
S06 09 and 206 11 (Aftn iKiUnicto London 8. p 268 
1027) On these reaulta lOOa/h u between 0 2 and 10 
with an average of S cleveitea of the Aretadal 

dutnct mveetigated by Mile Olechtah (op eU ) give 
very low or very high results for a probanly bmuae 
the minerals are altered m which case the method of 
ddoulationta mvaUd Similarly the thorium mmeral^ 
of Ceylon are unsuitable as a test They too are 
altered and for each of them a turns out to be negative 
So far as I am aware only the four mmerals given m 
the table can be appealed to safely for a solution of the 
problem under diacussion 

The ratio lOOa/6 which u the ratio of accumulated 
Pb*** to accumulated Pb*** u thus found to vary 
between 2 Sand 3 3 Thu clearly means that through 
the neater pewt of geolomctd tune the proportion of 
Pb*” generated m mmerau has been of the same order 
as that generated at the present tame The adoption 
of a smaller value for the factor here taken as 0 38 
(Kirsch favours a value near 0 26) leads to the same 
conclusion There u certainly no indication that 
Pb*** was produced more n^cuy 10* years ago than 
it u now and we may therefore ocmolude 

1 That Aston s estainate of 0 3 per cent for the 
Pb*** m Norwegian brSggente u too hig^ to be con 
sidered r^resentatave 

2 That Rutherfords reeultang estainate for the 
period of actano uramum u too low 

3 That the penoda of both uramum I and actmo 
uranium are probably of the same order and 

4 That m oonseiiuenoe there u at present no 
neoeanty to make any coiTeotion for the actuuum 
senes m age calculataons when uramum has been 
detemuned chemically 

Abtsub Houus 

TheUmversity Durham 
July 28 


Catalysis 

It is well known that only a few of the oolhsiona 
b^nreen reacting molecules result m a reaction 
telnng place a certam energy of actavataon being 
nacessaty to make ^ owhaioa effect i ve The 
reduoing factor for the case of three degrees of free 
6nm IS Exp ( -BjBT) where JV u the en«^ of 

No 8176, VoL 120] 


activation The value of E appears to be of the 
order of some tens of thousands say 60 000 calones 
per molecule For a reaction at 1000° Aba the 
mdex is of tile order of 24 

Any cause which reduces the degrees of freedom 
by umty would reduce thu mdex by one third part 
a reduction of two degree s of freeclom would rrauoe 
It by two thirds of its vahie and if all degrees of 
freedom were removed the mdex would duappear 
entirely VI ith the above value of E the exponential 
factor m the several oases becomes (1) 3 77 x 10 ** 
li) 1 12 X 10 * (3) 8 X 10 * and (4) umty the first 
being the value met with m normal gas reactions 

Now an adsorbed layer of nented polar mole 
oules with their proper poles all pomtang outwards 
toward a surrounding m will tend to swmg the 
oolhding molecules round so tiiat instead of it being 
a question of chance it may become a oertamty 
that the smtable poles for reaction to take plaoe wiU 
be presented to one another m this case the rate 
of reaction passes from the first to the second of the 
above oate^nes and it is therefore merea se d m a 
ratio of about 30 000 and we have a reasonable case 
of catalytic acceleration If further the forces ex 
penenced by an oncoming molecule could swing it 
round the axis of approach so that it mevitamly 
fits Its fut ire partner a second degree of freedom 
passes mto the category of certamties and we have 
case (8) and the oatal;^o activity is multaphed by 
10* and so on 

On the other hand oaUdytao poisoning occurs 
when the wrong poles are made inevitably to mesent 
thonselves A smgle layer might be quite mective 
m stamping a reaction and a very much emaller 
miantity might reduce the rate a tew hundred or 
thousaad tames and this m commercial practice is 
equivalent to stopping it altogether 

It u qmte commonly supposed that the facts of 
catalysis require a reduction m the value of E 
whereas the above considerataoiiB show that E may 
remam of its normid value To pomt this out is 
the mam object of this letter Ihere is stall consider 
able mystei^ enshrouding E It is taken to be 
enragy which a molecule must acquire before it can 
be m a reactive state cm the other hand m the 
formula it is oalonlated from the energy of molecular 
agitatum The need for a minimum velocity of 
agitatum becomes clearw if we think of the corre 
sponding case of expulsion of electrons by ooUidmg 
a partaolM only particles of certam minimum 
velocitieo can penetrate the atoms to the requisite 
levels Something of the same kind may be con 
ceived as takmg plaoe m atomic mterobange If 
so it IS unlikely that the quantity E should change 
and (xmsiderations such as that taken mto account 
m this eommumoation become all important 

Autbbd W Pobibb 


The Electrical Properties of Actlva Nitrogen 

Wx have recently beoc mvestigatmg the electnoal 
oonditaons obtammg m active nitrogen and our find 
mgs seem of suflSoient mtereet to lustafy a prehminaty 
note thereupon They are as follows 

(1) Removal of all charged bodies from a stream of 
active mtrogen is without effect upon its chemical 
propertaes or the oemoentrataon of the chemically 
active species Lord Rayleigh has already found that 
complete removal of ions from the glow^ gas does 
not dimmish its lummosity or its abihfy to develop 
spectra of other substances but no erammatacn has 
hitherto beau made of any possible efteots upon the 
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nhwiwiU activity Thu lenilt u m accordance with 
6Xp60tfttl0ni 

(2) Conatantinidee haa already found that the 
ounent which paaM* between two eleotrodee of dif- 
ferent areaa baUied m the afterg^w u proportional to 
the area of the cotAode, and haa therefore oonoluded 
that the conductivity of active mtrogen u due to 
emiaaion of eleotrona by the metid. either photo 
deotncally or dae under bombardment by the 
luminoua gaa We find that if the electrodea are 
placed m a thm quarta veaael eurrounded by, but not 
actually oontaming, glowing nitrogm, no current 
paaaea, even under the moat vaned conditiona of 
encpenment both m the electrode chamber and outaide 
We therefore conclude either that the effect u pro 
duced by li|^t of a wave length leea than 1400 A , or 
that the aeoond of Conatantmidea theonee u correct, 
and that it may be regarded aa evidence for the 
preeence of a metaatable form of mtrogen which u 
deactivated by the metal aurfaoea with emiaaion of 
, ^ .. imenta of Oliphant upon 


eleotrona, aa i 


the c 


are immmed m the glowing gaa the current depends 
upon the area of the cathode aa f oimd by Conatantm 
idea, but also upon the metal of which it la composed 
Attempti are bcmg made to correlate it with the woiic 
function of the metal auoh eetimatee aa we have 
been able to obtam suggeat something greater than 
4 volta aa the minifniim energy of the metaatable body 
causing the emiaaion of eleotrona 

f 3) When the glow u deatroyed by heating the ^ 
before it reaohee the electrodea the conductivity also 
vanuhea, but the ooncentration of chemically aoti 
mtrogMi remains unchanged as already found by oi 
of us (K J B W ) , the observation seems to inoicate 
that another modification of nitrogen is present which 
u chemically inactive, but able to cause metals to 
emit eleotrona and poaaemes an energy of not leas 
than about 4 volts It may be noted that the Cano 
Kaplan theory provides for the existence of metaatable 
moteoulea of e 8 volts the deatruotion of the glow 
by heat being due on the same theory to the deaotiva 
turn of these moleouUs on hot surfacea 

(4) Wo have been able to correlate the obaerved 
canductivity and glow mtenaity with the nature and 
ooncentration of the photogena, or other gases, present 
m active mtrogen 

E J B WlLLBT 
W A Stbinovxixow 

Cbemiatry Department, 

Umveiaity College, W C 1, 

July 28 


Raman DlsplacMnenta and the Infra-red Abaorption 
Bands of Carbon maulphlda 

The Raman spectrum of carbon disulphide has 
berai determined by a number of observers (Gavesan 
and Venkateswaran Katubb, 184, 67 , 1029 Fetn 
kaln and Hochberg, ZeU phy* Chem , B 8 , 217 
1029 and by Schaefer SCatoaai, and Anderhold, 
Phjft Zett SO, 684 1029) In all oases an mtense 
Ime displaced by 064 068 cm > was observed, together 
with a weak une ooiresponding to 706 807 cm > 
The spectrum is of considerable mterest, aa it has 
been unpoasible up to the present to reconcile it with 
the observed infra red spectrum as detenmned by 
Coblentz 

We have recently remvestigated the abeorption 
apeotnim, usuig the vapour of carbon disulphide, wid 
have explored the region from l/t to 2Sft In Hum 
range tbnre are four bcmda. A, B, O, and D at 878, 
1621, 2170, and 2336 cm * reepeotively , of these, 
owing to its great mtensity, B is probmily a funda 
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mental band, r. Now it has been previoualy aaeumed 
(Ohoeh and Mahanti, Natdbb, 18^ 830 , 1980 , and 
Phys Zea , 80, 681 . 1920 , Snow, Proe Boyal Soe , 
A 128, 811 , 1080) that the two Raman linm are m 
effect a doublet of the same nature aa m given by 
carbon dioxide, and that this type of Raman apeotnim 
la oharacterutio of such hnear moleoulea on this 
supposition Ghosh and Mahanti have averaged the 
frequencies of the two Raman Imee and attempted to 
deduce the infra red apeotnim with this value as a 
fundamental Nitrous oxide gives only one line, 
however, and we believe that the two lines for carbon 
disulphide have different ongms We postulate two 
additional fundamental frequencies, b> 066 cm ^ 
(<wtioally inactive), uid r, = 160 cm ^ approximately 
The spe^ra can now be aummanaed aa m the table 
below All frequencies are m wave numbera 

Tn ABaosmoji Speotbuii or Camoe Dis o mhi de 
Vatoub in the ImrEA exd 


Calealsted Vain* 


1622 

2170 

2886 


Some bands isolated by Coblentz seem to be character 
latio of the liquid state as they are abeent from our 
spectrum 

We would add that we have resolved with oertamty 
two of these bands into P and R branohea with a 
frequency difference of 12 13 cm > Carbon disul 
phide then, is a rectilinear molecule with one moment 
of inertia, the value of which is approximately 
312 X 10 gm cm * 

C R Bahjet 
A B D Cassie 

Sir William Ramsay Laboratories of 
Inorgamo and Physical Chemistry, 

University College, London, 

Aug 6 


Absorption of Sound at Oblique Inddenca 

In the lasue of Natueb for July 6 Dr E T Pans 
diBCuasee some recently publiahed work at the Bureau 
of Standards on the absorption of sound at obb^e 
angles of incidence A detailed discussion of Dr 
Pans a ontioism of our experimental technique does 
not seem called for at present Theee experiments 
are pioneer work on this subject, and it is much to be 
deeired that others should give the question expen 
mental attention the more so because the Bureau a 
results are at vananoe with previous theoretical con 
elusions 

Pans {Proe Boy Soe . A, 116, p 407 , 1927) and 
Larmor {Proe Comb PM Soe 27, part 2, p 281 , 
Aunl 1930) have investigated the subjeot mafhemaiio 
BUy, and have reached oonohiBions which fail to agree, 
not only with the Bureau of Standards results, but also 
with ecMih other For grazing moidenoe, Larmor &da 
that the absorption would be infimte, while Fans 
comes to the oonolusion that it should bo zero 

It would be very desirable that the reasons for this 
discrepancy m the two theories should be cleared vp 
It IS possible that there is a f undanuntal moonaiatenoy 
m the assumption of potential flow and abeorption 
at reflection This is pomted out m the Bureau of 
Standards’ pubhoation (Bureau of Standards Journal 
of UtMoreh, Feb 1930) Sound abamptum depends 
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upon fnotion m oopiUaiy ohaonoli, and must lead 
rotational motion, not only m the absorbing material 
but also throughout a thm layer oloae to tiie surface , 
and m the preaenoe of rotations motion there oui exist 
no velocity potential 

As a similar phenomenon the Frandtl boundary 
layer ra aerodvnamioa may be cited Altiiough at 
some distance from an airfoil the motion of the air is 
well represented by potential theory yet m the 
immediate neig^bouihood of the surface the potential : 
theorv fails to give oven a rough approximation to the 
actual motion It is to the failure of the fluid to mam 
tarn irrotational (potential) flow m the neighbourhood 
of the surface that the whole lift and drag of an airfoil j 
IS to be ascribed 

It seems probable that an adequate theory of sound I 
absorption must oontam as an essential put a thm 
layer of air m rotational motion 

FXCI.R Hxyi. 

(Chief, Sound Section) 

Bureau of Standards, 

Washington DC 


Influence of Nitrogen Dioxide upon the Ignition 
Temperature of Hydrogen-Oxygen Mixtures 
Mb H J Sohuuaohxb has proposed (Natubb 
July 26 p 132) an explanation of the explosive action 
of mtrogen dioxide m hydroMn- oxygen imxtures 
at temperatures in the neighbourhood of 380° C 
The Ignition occurs aooordmg to Thompson and 
Hinshelwood between sharrly defmed limitmg pres 
Rures of mtrogen dioxide Schumacher s expiration 
is based upon the assumed competition of the following 
two reactions 


(1 ) NO, +0 -NO tO,( +fil cal ) 
(2) H,+0 OH+H(+8oal) 


It IS assumed that the oxygen atoms are produced 
from nitrofi^ by colhsions with hot molecules 
Fhotochenucal production of even greater numbers 
of oxygen atoms ^ than could ongmate m this way 
hu bem found unable to cause explosions at tempera 
tures at which mtrogen dioxide in the correct con 
cmtrations is effective On the other hand the forma 
tion of water m the region immediateljr outside both 
limiting concentrations falls to negligible values, m 
contradiction to that which would be expected from 
the mechanisbia (1) and (2) 

The whole phenomenon is to be attributed to a 
process occurring at the wall of the reaction chamber * 
where the so called non stationary explosions ore 
stimulated by very small quonuties of mtrogen 
dioxide added to the gas and hmdered by greater 
additions which poison the surface 

I Fabkas 
P Habtbck 

Kaiser Wilhelm Inatitut fur Fhysikahsche 
Chemie und Elektroohemie, 

Berhn Dohlexn 
July 31 


> M yrtsfinwamas/lei p Ma IStO and p 44S IW 
i-n-dUP™, to appwr S 

• E E Alyw and X Habar ZHf iVatHiwMMMaWAM p 4i 


Bosoovlch and Theorise of light 
Ie histones of science full justice is done to the 
pnspioaoity of Newton m suggesting a oompronuse 
between the corpuscular and undulatory Iheones of 
hg^t Aooordmg to Mr Dampier Whetham, the 
most striking feature about Newtons theory is its 
resemblance to quite modem oonoepticms Speak 


mg elsewhere of reoent views about light, he refers 
to one which postulates a complex of particles and 
waves which recalls even more vividly Newtons 
ideas 

No mention however is made of the efforts of 
Boaooviob to give a worlung hyjiotbesis which would 
oombme the mod pomta of both oonoeptions In 
Mr Dampier Whetham a book A History of hoienoe 
Boeoovion is mentioned only m connexion with his 
theory of matter and then the name is spelled Boe 
oovitw In his FhilosophuD Naturalis Theona '* 
(my copy is dated Vienna 1756 therefore one year 
aftOT the hrst edition) Boscovioh oertamly sums up 
m favour of a corpuscular theory and contra omnea 
alias hypotheses ut contra undas per quas ohm 
ptonomena lucis explioare oonatiis eat Hugemus 
But he IS aware of the strong pomta of the wave 
theory and suggests that the light paitiole has an 
osoiUatoiy movement Doubtless the idea is crude 
and 18 founded chiefly on the assumption of unequal 
mitial velocities of the components of each particle 
when expelled from the light soune but it was 
considered sufficiently important to be noticed by 
Thomas Young W A Osbobmx 

Univemty of Melbourne 
June 26 

Thb extract from the writmgs of Boscovioh which 
Frof Osborne quotes is mterostmg Until the reason 
for the rectilinear propagation of light waves was 
explamed by the work of Young and I^resnel on 
interference tho diffic ultiea of an imdulatoiy theory 
were very great and it is not surprising that Doscovich, 
like Newton sums up m favour of a corpuscular 
theory His attempt to oombme with it some of 
the advantages of a wave theory as desoiibed by Frof 
Osborne seems to me less suoooMui than the method 
adopted by Newton C Daxfibb Wbbtuam 


Curling 

Ik Natubb of Mar 15 there appeared a letter by 
W H Macaulay and Bng General G L Smith m 
which a theoretical treatment of curhng was given 
The results or conclusions were so nonconoordant with 
the known behaviour of curling stones tiiat the 
authors ended their lettei by raising a question as to 
what important feature of the motion had been over 
looked 

As it IS obvious that the writers were imawaie of 
the expenmental study of this problem made by 
myself may I direct attention to the report on this 
work which was published m the 3 ranaaotiona of the 
Boyai Aoetety of Canada Vol 18 p 247 1924 The 

expenmental work involved not only observing the 
motion of curling stones on stondarcl ice sheets such 
as are regularly employed in curling but also a study 
of torques transmittea to curling stones by a motor 
dnven rotating ice sheet The lesults definitely 
pomted to the conclusion that the explanation of tlm 
curvature of tho path token by a stone possessing both 
translational ana rotational velocities was to be found 
neither m the suggestion of Sir (ulbert Walker that 
the friction was grMter on the rear edge of the cup 
nor m any differential air preesure effects as others 
have suggested but rather lungee on the very rapid 
moreose m the loe stone fnction os the velocity of the 
stone vnth respect to the loe beoomea low and ap 
prooches zmo This means that the edge of the oup 
on which the tangential velocity due to the rotation 
IB m a direoUon opposite to the direction of the trans 
lational velocity of the stone, that is, the slow edge 
of the oup wul expenenoe a jpreater fnction than 
the diametnoally opposite portion of the nm The 
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diflwenoe botween th# two foroea — ^in other worda the 
aajrmmetiy of the retarding foroea — and the raeulting 
curvature in the path tmu therefore depend not 
only on the npoed’ and the ‘ apm ’ gnren m atone, 
but alao on the loe oonditiona, juat aa la obaerved m 
practice 

E L Hawumotoh 

Phyaical Laboratory, 

UniveiBity of Saakatoheiran, 

Saskatoon, Saak , Canada 


Holaa produced In Oround by LightnbH Flaah 
DuBDra a thunderstorm of considerable seventy 
which pneeed over a diatnct near Rothbury, North 
umberland on the afternoon of Tueaday Aug 12 
last, a fladi of hghtning apparently struck the ground 
and produced m it a vertioal hole, approximately 
drouliar in section, and found on measurement to be 
1 ft 11 in in depth The hole is tapered, being A or 
7mm diameter at the surface and about 2 in m 
diameter at a distance of a foot below the surface 


[Septbmbbb 6, 1930 

and readaorbed at 100” 120* 0 and finally at 260” C 
bwng converted mto a mixture of water and carbon 
dioadde, no appreoi^Ue quantities of organic com 
pounds bdng formed 

Hsrdrogen on copper oxide gives similar phenomena, 
aa was shown by Mr H H Hi^ 

Hydrogen or carbon monoxide u thus adsorbed on 
oxide surfaces m two distmct ways, one ocourting 
at room temperatures, the process beug revembl^ 
and the other occurring at higher temperanires, whioh 
IS irreversible The reduction of oxides by either 
hydrogen or carbon mcmoxide therefore occurs m 
three stages, (1) the phyncal adsorption of hydrc^Cen, 
(2) the ohemiml (xnnbmation with the surface atoms, 
and (3) the desorption of water or carbon dioxide 
It IB cunoua that the physically adsorbed gas must 
leave the surface before it can enter mto chenuoal 
combination with the metallic oxides 

W B aABim 
F E T KnroHAN 
Depcwtment of Ph 3 woal Chemistry, 

The University, 

Bristol 


by trees (chiefly flrs) The position of the hole is not 
at the highest part of the fl^ but several feet below 
the highest level, while bcycmd the fldd are hills and 
mooriand rising to a height of some hundreds of feet 
above the fldd In the Add is a dump of flr trees, 
dose to which is a amdl hut, distant from the hole 
about AO yards A gamekeeper who was m the hut 
at the time the flaah occurred was thrown violently 
backwards by the concussion which followed the flaah, 
although he is confident he did not enienence any 
electno shock A hen m a ooop about 10 ft from the 
bole was killed, as alao were four yoimg pheasants 
one mnde the ooop, and three near, but outside, it 
A heavy ram aocompamed the storm, which might 
account for the abamce of any sign of burning round 
tiie hole There were dso two smaller holes fonned 
at distances respective of 4 ft Am and 7 ft A m 
frmn the mam hole The first was neariy horuontal, 
was open on the surface for some 10 in , and, for the 
few mohea where it penetrated the surface, was about 
halt an inch in duuneter The second was smaller 
■tdl, dig^tly molmed to the vertioal and approxi 
mataly a quarter of an inch m diameter and some two 
or thM mohes deep 

Apart from the well known phenomenon of 
* fulguntes ’, It would be mterestmg to leam if 
eSe^ imnilar to those above describe are famihar 
to meteorologists WiuraxD Hau. 

Hepple, Northumberiand, 

Aug 2A 

AdsorpdoB of Hydrogen and Carbon Monoxide on 
Oxide Catalyats. 

In the course of expenments on the heats of 
adsorption of hydrogen and carbon monoxide on 
oxide catalysts, it was obaerved that these gases 
behaved m a curious manner on desorption Hydro 
gen or carbon monoxide adsorbed at room tern 
perature on the ZnO - Cr,0, catalvsts at equihbnum 
pressures of 10 * 10 * cm was evolved on raisum the 
temperature to 100” 120”, but withm a period of 20 30 
mmutes, it was readsorbed on the surface givmg a 
hard vacuum m the containing vessel On fmuier 
raiamg the temperature, no gas was evolved until 
SaO* C , when water vapour or carlxm dioxide re 
speotively was hberated Mixtures of hydrogen and 
carbon monoxide behaved similarly, bong evolved 
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Capture of Electrons by a-Partfcles 
ExraBnonns, similar to those of Davis and Barnes 
(PAys Jtw, 34, 152 1B30. 85. 217, 1080), have 
been made, m which a beam of a particles passed 
through a stream of electrons, movmg parallel to the 
aparboles The apparatus differed from that of 
Davis and Barnes chiefly m that a Geiger counter, 
with mechamoal recording system, was used m place 
of a scmtillation screen, and that ihe nolomum was 
inside the evacuated vessel The numner of sm^y 
charged particles was always about one per cent of 
the total The numbers of botii doubly and singly 
charged paitiolee were found to be entariuy unaffected 
by the electron stream throughout the voltage range 
mvestinted, namely, from 450 to 750 v^ts In 
pcuticular, no capture was observed when the velooi 
ties of a particles and efectrons were nearly equal 
Capture by the doubly ohara^ particles to an extent 
of teas than 0 5 per cent would probably not have been 
detected, on account of probabihty error N A de 
Bruyne was associated with me during part of this 


PatasoUtfalc Man in North.Bast Ireland 
Thn senes of Late Glacial and post Glacial dqposita 
reported upon by Dr R Lloyd Praeger from the Lngan 
estuary at Belfast * has bem deaenbed as the moat 


fauna, an early pest yielding Ctrviu nugaetna, and 
superimposed estnanne clays, the lower of which has 
been ds^here shown to have preceded the depcsitum 
of the well known 25 ft raised beach We have re 
oentiy found m such lower estuanne clay, m the niei|^> 
bouihood of Lame, a denved but well developed 
Magdalenian indust^ m flmt This mdurtiy will 
also be deecnbed by*^ BuKhdi m his presiamtial 
address to the Prehistono Society of East Anglia for 
, 1981 

I J P T Bobobnu, 

0 BLanWHxnsjr 
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Science and Industry m Bristol 

By Engr CWpt Esoas C Smith, 0 B B , R N 


'VriNBTY-FOUB yeua ago the Bnlash Aaaooia- 
toon, then Irat six yean old. Tinted Bmtol 
After holding its fint nthenng at Yoric m 18^1, 
It had met at Oxford, Oambndj^, Edmbtni^, and 
DnUrn. and then breaking away from the imiTer* 
ntaes it came to a mty the history of which IS bound 
up with shipping, mannfaotnre, and toule Bristol 
to day poeseeses its own nmversitv, with btiildingB 
which m beauty and digmty nyaf any to be foni^ 
elsewhere, yet its geographical position and the 
energy and enterpnse of its oitixena have made it 
one of our chief commercial oentree, and such it 
will probably remain “ The story oi the trade of 
Bristol for a thousand yean **, said Mr Baldwin 
when Prime Muuster, “ is the story of the trade of 
England ”, and at the recent summer meeting of 
the Institution of Mechanical Engmeen the Lord 
Mia^ and othen referred with pnde to Brutol’s 
multiphoity of manufactures, volume of shipping, 
fine docks, air port, and mumoipal activities 

Prom very early times Bristol was a town of 
importance and a trading centre When London 
bad but 36,000 mhabitanta, Bristol numbered 0000, 
and to day it boasts of a population of some 400,000, 
the great majority of whom are connected with 
faotonea, warehouses, docks, and shipping De 
dared by an early wnter as a port fit safe for 
a thousand ships, for the Siege of Calais Bristol 
proTidod Edward 111 with 24 ships and 600 
seamen , its Merchant Venturers stimulated botii 
oveneas commerce and exploration, and the noble 
memorial tower to the Cab^, erected in 1897, is a 
reminder of the famous voyage of the Bristol ship 
MaUhew, which left the port on May 10, 1497, 
carrying the first Englishmen who ever saw the 
coast of North Amenoa 

If Bristol 18 a city concerned maanlv with gram, 
fniit, sugar, chocolate, oil, and tobacco, with 
maricets and commodities, it is nevertheless a mty 
abounding in ecolemastioal, arohteologioal, hterary, 
and scientifio wBoatataatm Pew there are who fa 
to Bristol who fail to visit St Mary BedclS, 
desonbed by Leland as “ by far the fairest of all 
churches ”, or leoall the sad stoiv of the unhappy 
poet CSiatterton, whose bo'^ood was passed b^ 
neath its shadow It was his steange work which 
hrought Johnson and Boswell to Bristol, and led 
Jduwn to remark, ' Thisisthemostextesmdinaty 
young man that has encountered my knowledge It 
IS wonderful how thewhdp has written such tmngi ” 

Scarcely lees temadkable for his early aohi^ 
meats, but more fortunate m his enviroiuneat than 
the Bristol attorney's apprentice, was the surgemi's 
apnrentioe frtnn Fenzaaee, Humphry Davy, who, 
still under the of twenty, came to Bn^l in 
1798 to take charge of the laboratory at the 
Pneumatic Institution of Dr Beddoes A student 
of medicine m London tmd Edmburgh and some- 
tune reader m chemistry at Oxford, Beddoes 
thought that the study of the phynologioal efiecta 
of dufeient gases mi^t have unpor^t thma- 
peotic appheations, and with this in view opened 
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his hospital at Bristol Known already to the 
Wedgwoods, to Oregc^ Watt, and to Davies Gil 
bert, throng Gilbert, Davy joined Beddoes, and on 
Oct 2, 1798, be^ra work m the laboratory H to 
the Bristol period of Davy’s bnDiant career belongs 
the pnbhoi^on of hastity conceived theones ara 
ill supported conclusions, to it also belongs the 
discovery of the effect on human bemge of mtrous 
oxide ^‘A young man, a Mr Davy, at Dr 
Beddoes’,” wrote Mana Edgeworth, who has 
appbed himself much to chemistty, has made some 
disoovenes of importance, and enthusiastically 
expocts wonders be p^ormed by the use of 
oertam gases which inebriate m the most delightful 
manner, having the obbvions effects of Lethe, and 
at the same time giving the rapturous sensations 
of the Nectar of the Gods < ” 

At the time Zksvy was with Beddoes, and when 
he bec^ his biendships with the Edgeworths and 
with Southey and Colendge, the omy means of 
reaching Bristol was by brat or horse or coach, 
and it was by these means that the members at the 
British Association came to the meeting of 1836, 
presided over by the Marquees of Lansdowne 
Prom the north came Brewster, father of the Asso- 
ciation, and J D Porbes , from Cambridge came 
WheweiU, from London Babb^, Wheatstone, 
Latdner, and Boget , mid from Plymouth, Snow 
Hams Brewster had spent a week with Pox 
Talbot at Laoook Abbey — " a xiaradise a fine old 
abbey with the square of oloistm entire, fitted up 
as a residenoe, and its walls covered with ivy and 
ornamented with the finest evergreens ’ — now 
known to ev«y student of the early history of 
photography Ihinng the meeting Brewster stayed 
with ' Mr Darnells, Clifton ”, as also did the 
German geologist von Baumer “The Bnstql 
meeting went off extremely well”, wrote J D 
Forbes £rom Edmburgh, to de la Rive, “ and pro- 
mises admirably for the permanency of the Assooia- 
tiem ” For Porbes and hu family, Bnstol was to have 
other memones, for it was to the skill and attention 
of Dr J A Symonds of Clifton he owed tiie 
prolongation of Iw life To Symonds, whose house 
18 now a hall of residenoe for wommi undergraduates, 
Porbes m after years sent the first copy of his 
opu$ magiwm, his valuable histonoal review of the 
progress of physical science from 1775 to 1850, 
contained in the 8th edition of the “ Enoyoloniedlia 
Bntanmoa It was at Clifton, too, that Porbes on 
the last day of 1868 breathed his last 
If traveUers m 1836 had still to submit to the 
discomforts of the mail coach, they were all 
aoquamted with the progress of the new railwaya, 
and no vwtor to Bnstol could have failed to hear 
of Brunei, then engaged on the oonstruotion of the 
Ime from Bnstol toLondem Brunei with Locke 
and Robert Stephenson fewmed the tnumvuate of 
the eariy railway wodd, and Brunei’s finest monu- 
ment IS the Great Westem Railway A Btistid 
and Lmidon Railroad Company had been f<»med m 
the Bns^ Guildhall oo July 90, 18M, and two 
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yean later Brunei wrote * I am thus engmeer to 
the finest work m England A handsome salary, 
on excellent terms with my direoton, and all going 
smoothly ” Opened as far as MaidenheM m 
1838, the hne was extended to Beading early in 
1840, Bristol and Bath were joined in August of the 
same year, and Bristol and London m June 1841 
When next the Bntish Association met in Bristol 
no fewer than 17,000 miles of railroad had been 
laid down m the kin^om, and Brunei’s bridges and 
viaducts were the admiration of the world 

Brunei’s association with Bristol did not end, 
howevmr, with the railway The line from London 
to Bristol had given birth m his remarkable mind 
to the idea of a steamship to connect Bristol with 
New York, and on the banks of the Avon in 1836 
was laid the keel of the most famous and most suc- 
cessful of all early trans-Atlantic liners Desinied 
by Brunei, built by Patterson, and engmedf by 
Maudslay of London, the Great Weettm was 236 
ft long, 2300 tons ^placement, and 760 horse- 
power She left Bristol on her maiden voyage, on 
April 8, 1838, crossed to New York m fifteen days, 
and before she was sold m 1846 she had cros^ 
and reorossed 74 times What Qeorge Stephenson’s 
Liverpool and Manchester hne of 1830 had been 
to the railway so the Great Western was to trans 
Atlantic steam navigation Neither must it be 
forgotten that Brund’s 6freai Rniatn, the first 
screw ship to cross the Atlantic, was aim built at 
Bristol 

Just as the builders of railways had to fight 
oppoeitian and disarm cnticism, so the promoters 
of the Atlantic steamships had to face scepticism, 
and the Bntish Association meeting of 1836 gained 
a certain notonety through the pubhe lecture of 
Lardner, then professor of natural philosophy and 
astronomy in Umveraity College, London, and 
the recognised and popular exponent of science 
Lardner m his lecture saw fit to sound a note of 
caution regarding the scheme for trans Atlantic 
steam navigation, but himself incautiously spoke of 
it as ohimencal The storm of protest wmen broke 
upon his head was more or less deserved, but the 
letters of Macgr^r Laird and others were not half 
so effectual a re^y as the fine performances of the 
Great Western 

Brunei had first become known m Bristol through 
his plans for a bridge to span the Avon at CSifton 
His were not the only plans and Brunei did not 
hve to see the bndge erected, but when m 1864 the 
fine suspension bndge was opened, mcorporated 
with it were the chains from the old Hungerford 
footbndge over the Thames at London, budt by 
Brunei m the ’forties, but which had had to make 
room for Hawkshaw’s Channg Croea Bndge The 
reeponsibihty for the Clifton Bndge wo see to day 
was shared by Hawkshaw and Barlow, and it was 
Hawkshaw who m 1875 came to Bnstd to preside 
over the Bntish Association on the occasion of its 
second visit to the city 

By 1876 the Bntish Association had become a 
great national institution, having long achieved 
that permanency Forbes hoped for, while the 
^mes of Huxley, Darwin, Tyndall, and Thomson 
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were on everybody’s bps Serving many causes, it 
had especially ptomo^ the spread of knowlec^, 
and Its second visit to Bristol took place just before 
the birth of the college which was founded m 1876 
and from which has sprung the umveraity which 
18 to-day one of the glones of the city With an 
ancient nammar school, and the newly founded 
Clifton College withm its boundanes, Bristol m 
the early ’seventies was still without the means 
for higher instruction But following the lead of 
London, Newcastle, Manchester, Norw Wales, and 
Leeds, and supported by Balbol and New College, 
Oxford, Bristol on June 11, 1874, at the Victoria 
Rooms, Clifton, launched the scheme for a college 
of umvenity rank Backed by the great mfluence 
of Jowett and of Peroival, then headmaster of 
Clifton College, the scheme was further discussed 
at a meeting m August 1876, whUe the Bntish 
Association was m session, and in 1876 the college 
b^^ ito work 

^e first lectures of the ooll^ were mven m a 
dilapidated old house in Park ^w, at the top of 
Park Street , the first professor of chemistry was 
Letts, the first pnncipal, the economist Alfred 
Marshall The removal of Letts to Belfast and 
of Mushall to Cambndw opened the path for 
Ramsay, who at the age of thirty had already made 
his mark, and under him and his colleagues —Lloyd 
Morgan (who succeeded him as pnncipal), Orme 
Masson, Sydney Young, Silvanus Thompson, Sollas, 
Hele Shaw, and others — ^the college soon attained 
to a leading position among the provmcial centres 
of learning and research, and in 1909 it was raised 
to the dii^ity of a umveraity In St Mary’s 
Redchff 18 a window to the pious memory of 
men who made Bristol famous in the fourteenth 
and fifteenth centimes ” No such memorial will 
be necessary for the men who have made Bristol 
famous m our own day for their energy, enter- 
pnso, foresight, and munificence have already 
raised an enduring monument in the splendid range 
I of university buildin|», associated particularly wite 
the name of the Wills family, which stands at the 
top of Park Street, where was once the house 
which sheltered its earhest professors and students 

The connexion of mdustry and scienoe with 
Bristol might well be illustrated by references to 
many other men, places, and events More than 
two hundred years ago, the famous Abraham Darby, 
before removing to Coalbrookdale, founded m 
Bristol the Baptist Mills Brass Works, where, with 
I the aid of Dutch workmen, he endeavoured to 
^ meet a need of the times by casting iron pots m 
I moulds of sand to take the place of the more ex- 
I pensive brass pots , while to Peregnne Philbps, Jr , 
a Bristol vinegar maker— of whom Sir Ernest Cook 
I wrote in Natdbb of Mar 26, 1926, p 419— we owe 
the mvention of the contaotproceas for the manu- 
facture of Bulphuno acid Tnon^ the particnlus 
of his mvention are fully known, it is o^rwise 
with the career of PhiUips, details d whose life 
have escaped both the historians ot chemistry and 
biographers In our own tune thwe have hem tew 
who have furthered the interests of science m 
(OonHmisdoHp. 871.) 
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rilWO years have passed since the British Assooia- 
X tion last met in Britain. Events have 
happened in that interval which mark the close of 
the Darwinian epoch. Down House, m which 
Darwin lived and worked, has been bought, 
restored,^ and endowed by Mr. Buckston Browne 
and presented by him to the Association, which 
holds it in custody for the nation. The house is 
now open as a shrine to those who treasure Darwin’s 
memory. They may enter the study where the 
“ Origin of Species ” was penned, or wander out 
to the Sand Walk, and draw such inspiration as 
those spots may yet afford to those who are face 
to face with problems cognate to his own. These 
years have also severed personal links with Darwin 
himself. Sir William Thisclton-Dyer, who died in 
December 1928, had boon his frequent corre- 
spondent. It was he who, more than any other, 
ccurried the evolutionary stimulus forward into the 
botamoal schools of Britain. Sir Edwin Ray 
Lankester, whose portrait by Orpen was a poignant 
feature of last year’s Academy, died in August 1929. 
Not only was he the leading zoologist of his time, 
but he has left a deep impress on general morpho- 
logy ; for he was the first to analyse from the 
evolutionary aspect the degrees of ‘ sameness ’ of 
parts, whether in animals or in plants. These two 
octogenarians were among the latest links between 
Darwin himself and living men of science ; so this 
last meeting of the Association before its centenary 
next year falls at a nodal point in the personal 
hktory of evolutkm. 

Morphology, or the study of form, -was closely 
interwoven with the life’s work of Darwin, and — 
to 'use his own wotds-<-“it is one of thp most 


interesting departments of natural history, and 
may almost be said to be its very soul ”. Since the 
Association has seen fit to choose as this year’s 
president a botanist whose work has dealt specially 
with form in plants, the occasion seems apt for 
considering certain morphological questions that 
present themselves m this eighth decade since the 
“ Origin of Species ” was published. 

The word ‘ morphology ’ was appliwl by Goethe 
in 1817, m a general sense, to the study of form. 
Though a pre-Darwinian, he showed rare foresight 
in insisting that the living form is only moment- 
arily stable, never permanent. But years elapsed 
before that instability of form of living things, 
which ho clearly saw, became the very focus of 
evolutionary theory. Even Goethe’s prophetic 
gaze was blurred by the hazy imaginings of ideal- 
istic philosophy. The clarifying mind of Schleiden 
resolved that mist by resort to naked fact. In 
1846 he stoutly asserted that the history of develop- 
ment is the true foundation for all insight into 
living form. This opened the way for a host of 
workers, who patiently observed and compared 
the facts of individual development, particularly 
in plants of low organisation. By them the field 
was prepared for the magic touch of Darwin ; and, 
in the enthusiastio words of Sachs, “ the theory of 
descent had only to accept what genetic morpho- 
logy had actually brought to view ”. 

The effect dL that theory should have been to 
sweep aside all idealistic morphology based on the 
highw ftsms, and to rivet attention upon oigan- 
isms low in the scale. It was the habit of startii^ 
comparison from the highest state of oiguiisation 
that was tiie fundamental error of the idealistic 
k4 
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Nature philoeophen , even now traces of it still 
persist An lUuminating alternative was pre- 
sented by that noble passage with which the 
“ Ongin of Species ” ends Speaking of his theory, 
Darwin wrote " There is a grandeur in this view 
of life, with its several powers, having been origin 
ally breathed by the Creator into a few forms, or 
into one , and that — ^from so simple a beginning 
endless forms most beautiful and most wonderful 
have been, and are being evolved ” He forecast 
from the application of his theory that our classi 
fioations will come to be, as far as they can be so 
made, genealogies , and they will then truly give 
what may be called the plan of creation “ 

Whether there was only one original form of life 
or many is still an open question Nevertheless, 
among the welter of organisms nghtly held as 
primitive, the Flagellata may with some degree of 
reason be named as combining m their motile and 
sedentary stages respectively the animal and vege 
table characters They suggest a sort of starting 
pomt from which the two kmgdoms might have 
diverged The probability of their common ongin 
IS strong , but the divergence must have been 
early, each taking its own independent course, 
with increasing size and complexity of the indivi 
dual In tracing this I would ask special attention 
to the kingdom of plants 
The first of the laws laid down by Lamarck m 
hiB “ Histoire Naturelle " as fundamental in the 
evolution of ammals and plants ran thus Life 
by its intrinsic forces tends to mcreasc the volume 
of every hving body, and to enlaige its parts up to 
a limit which it determines itself ’ When in um 
cellular organisms, following this law, a certain 
size has been reached, fission follows, and the equal 
halves separate as now individuals In plun 
cellular bodies, however, the products of cell 
division do not separate, but continue a communal 
life , and the individual may increase, with further 
division of its cells, to large size and complexity 
We may picture how, based upon the mobdo stage 
of a Flagellate, the aggregate might form an animal 
body with motihty as a leading feature , on the 
other hand, based upon the sedentary stage, an 
immobile plant body would result The animal, 
adopting a predatory habit and colourless, might 
progress along lines of dependent nutntion, finding 
and ingesting food already organised , the seden 
taiy green plant might evolve along lines of phyno- 
logical mdependence, constructing its own oigamo 
supphes. Whether or not this be a true picture, 
the whole organisation of the two kingdoms 
diverged (m the basis of nutntion Herbert 


Spencer contrasted them physiologioally, showing 
how animals are expenders, while plants are 
accumulators , that the former are limited m their 
growth by the balance of expenditure against 
nutntion , m the latter, growth is not so liimted 
Thus the problems that follow on moreasing size 
may be expected to work out differently m view of 
the animal kingdom compnsing oigamsms of high 
expenditure and not self nourishing, while plants 
are self nourishing accumulators 

The result of this difference may be illustrated 
by contrasting some of the highest examples of 
either kingdom for example, the elephant with 
the trees of the forest through which he roams , 
on one hand, the relative fewness of the mobile 
elephants, their less stature and compact form, 
their columnar legs needed to support the barrel- 
like body, the receptacle for mgested food, the 
economy of external surface and the highly de- 
veloped internal surfaces , on the other hand, the 
height, immobihty, and large number of the trees, 
with their massive stems and highly complex 
shoots and roots, so necessary for acquiring food 
directly from the air and soil We may further 
contrast the genesis of the individual m either case 
In the mammal the parts are formed once for all, 
its embryology being an incident closed early in 
the mdividual life , but m the tree, embryology 
may be contmued for contunes, and is theoretically 
unhmited, except by death , during life it has the 
power of producing leaves and branches from every 
distal bud The fact is that, though oertam under 
lying prmciples are the same for both kingdoms, 
the working out has been distinct from the first 
Hence the morphology of plants must stand on its 
own feet , indeed, it has been said with some degree 
of truth that whenever botanists have borrowed 
them morphological outlook from the sister science 
they have gone wrong 

The normal development of a multicellular 
plant starts from the fertilised egg, and elabora- 
tion both external and mtemal follows on m- 
creasing size Polanty, that is the distmction of 
apex and base, is defined in most plants of high 
organisation by the first cell cleavage The apex 
adopts at once the contmued development that is 
its charaotenstio Branching of various types 
follows m all but the simpleat, to constitute the 
complex shoot, adule correlative basal branching 
gives the root system that fixes the non-motile 
body m the soil The scheme iff growth and 
branching thus started is theoretically open to un- 
limited mcrease, and the imtiation of new parts is 
m pomt of number on a geometnoal scale This 
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u Butable enongh for orgamams able to accumulate 
material, as plants do , mdeed, the elaboration of 
the vegetative system will enhance its powers of 
self nutsntion, so far as the parts become func 
tional , but this is never fully realised beyond the 
earher steps 

The focus of all such development is the growing 
pomt, respectively of root or shoot Anyone who 
carefully dissects a smtable bud, peeling off the 
successively smaller leaves, may &ially see with 
the naked eye or with a simple lens a pearly cone 
of semi transparent tissue at the tip of the stem 
This IS the growing point itself, which possesses 
theoretically unlimited formative power It is 
hke a permanent sector of the original embryo 
that IS fed continually from the mature tissues 
below, and as contmually forms fresh tissues at 
the tip But as the tip advances, lateral swellings 
of the surface appear m due order, which arc new 
leaves and buds Various attempts have been 
made to hnk the genesis of these outgrowths of the 
radial shoot with the outer world as regards their 
position and number But we have it as the latest 
authoritative statement on this point that such a 
relation does not exist This much is proved,” 
says Prof von Goebel, that, “ so far as wo can see, 
the question relates to conditions of growth and 
symmetry that arise m the growing point All 
tbeones as to leaf position that allotted a passive 
rdle to the growing pomt were mistaken, however 
acute the reasoning that was brought to bear i 
thereon ” ( Oi^fanographie ”, 3rd ed , part I , 
pp 299 300) This is Von Goebel s summing up 
for external parts On the other hand, within the 
growing point, and often, though not always re 
lated to the external parts, there is a progressive 
formation of mtemal conductmg tracts, oontmu 
ous from the adult region upwards to the tip A 
hke reference of the ongm and disposition of these ^ 
vascular tracts to the growing pomt itself appears : 
to be equally justified In fact, the tip possesses 
the mitiative for both 

The complex shoot that results from such 
initiation is exposed as it matures to external con 
ditions which modify its form Theur effect is veiy 
obvious m the young shoot of the higher plants 
As the shoot elongates, its young tissues are soft 
and plastic While m this state its form may be 
influenced by gravity, the mcidenoe of light, 
mechamoal contact, and other causes which pro 
duce reactions cf form called ‘ tropisms ’ All of 
these promote the well being of the whole The 
net result becomes fixed as the part matures, and 
Its oonstitnent tissues harden Thus the adult 


I form IS the consequence of the primary initiation 
at the growing pomt, modified by the conditionB 
to which the plant may have been exposed during 
the plastic penod This is a commonplace of the 
text books But amid all the careful analysis and 
experiment that has been devoted to the mfiuonces 
which thus affect form, one factor, insistent and 
unavoidable, has been habitually left out, namely, 
the infiuence of size Reference is occasionally 
made m text books to the effect of surface tension 
m detcnmmng the simple form m mmute organ 
isms, such as umcollular Algse and Bacteria , and 
to the deviations from that simple form as the 
Bise increases, and the infiuence of surface tension 
ceases to bo dominant At the other end of the 
scale of size, mathematicians have calculated the 
extreme stature mechanically possible for a tree- 
trunk constructed after the ordinary plan, and of 
materials of known strength The result is about 
300 feet, and this comoidos approximately with the 
limit of height of the canopy of a tropical forest 
But m pomt of size practically the whole of the 
vegetable kingdom hes between the microbe and 
the forest tree Unfortunately, the study of these 
middle terms, from the pomt of view of change of 
form as the size mcreases, has not been pursued by 
botanists with the same perception as zoologists 
have shown m the study of ammals 
At the back of all problems raised by increasing 
size stands the well known prmciple of similanty, 
which apphes to all structures, morgamc as well as 
orgamo It mvolves among other consequences 
that where form remains unaltered bulk mcreases 
as the cube, but surface only as the square of the 
Imear dimensions But m hvmg organisms it is 
through the limiting surfaces or ‘presentation- 
surfaces’, as they are called, that physiologieal 
interchange is effected Provided a surface be 
continuous and its character uniform, it may be 
assumed that such mterohange will be proportional 
to the area of surface involved If, then, the form 
of the growing organism or tissue were retained 
as at first — ^for example, a simple sphere, oval, or 
oylmder — ^its surfaces of transit would increase at 
a lower ratio than the bulk which they enclose. 
There would be with morease m size a constantly 
deoreasmg proportion of surface to bulk, and as 
constantly an approach to a pomt of phynologioal 
inefficiency But any change from a simpler to a 
more complex form would tend to uphold the pro- 
portion of presentation-surface Thus the suooees 
of a growing organism might be promoted by 
elaboration of form. Naturally, other factors than 
that of dze oo-operate m detenmnmg form 
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Neverthelew, the recognition of anoh elaborations 
of form, whether external or internal, as do tend 
in point of fact to maintain a due proportion of 
surface to bulk as growth proceeds, should help to 
make morphology a rational study The diffuse 
form habitual for plants, even the ongm of leaves 
themselves, becomes intelhgible from this point of 
view 

In the construction of any ordinary vascular 
plant there are three of these ‘ presentation 
surfaces ’ or limiting surfaces of transit, that are of 
prune importance (i) The outer contour by which 
it faces the surrounding medium , (u) the sheath 
of endodermis which envelope the pnmary con 
ducting tracts , and (in) that collective surface by 
which the dead woody elements face upon the 
hving cells that embed them, through which water 
and solutes pass m or out Each of those may vaxj 
independently of the others, and each would be a 
fitting subject for observation as bearing on this 
problem of sire But as a test case of the relation 
between size and form, it is the collective surface 
where dead wood faces on hvuig cells that will 
meet our requirements beat, for its study can be 
pursued among fossils almost as well as m living 
plants The problem is one not merely of current 
physiology of the higher plants it is one of adapt 
ive progress Accordingly, measurements must be 
made of the wood of fossils as well as of living 
plants, and of young sporelings as well as of the 
adult 

We have seen that plants are essentially aceumu 
latora of material A natural consequence of this 
18 that primitive types, endowed with apical 
growth but with no secondary cambium, will en 
large from the base upwards An\ sporehng fern 
shows this The leaves themselves increase in 
number , each successive leaf is as a rule larger 
than the one that came before, and the stem that 
bears them also expands upwards In fact, it 
takes the form of an mverted cone To grasp the 
size problem for pnmitivo plants the mmd must 
be nd of the idea of the forest tree, wnth its stem 
tapenng upwards, for that is a state of highly 
advanced organisation The pnmitive form of 
stem 18 that of an mverted oone, enlarging upwards, 
with a solid core of wood within A oone standing 
upon its tip 18 obviously unpraotioal Not only is 
it meohamcally unstable, but if ^e original struc- 
ture be mamtamod so that the larger region above 
IB structurally a mere magnified image of the 
smaller below, a constantly d iminishing proportion 
o(^ presentation area to bulk must needs follow, m 
respect of all the limiting surfaces Such stems 


would aU tend to become physiologioally insufficient 
Our immediate problem is with the woody oolumn 
How can that due proportion of presentation- 
surface of the dead wood to the living cells, which 
physiologists hold to be essential, be mamtained 
m the expanding stem, so as to meet the moreasmg 
requirements of transit and distribution of the sap > 

This IS not the place for a recital of the details 
of elaboration of the wood which have been ob 
served and measured It must suffice to state m 
general terms how primitive woody plants have 
met the difficulty m the absence of oambial thicken- 
ing The startmg point is a minute oylindrical 
strand composed of dead traoheids only borne 
pnnutive tjrpes show nothing more than a comcal 
enlargement of this upwards, with the cells more 
numerous than before The approach of a locomo 
tive at speed along a straight track may visually 
suggest such mcrease m sire without change of 
form successive photographs of it might be com- 
pared with successive sections of those simple 
stems enlarging upwards without change of plan 
The largest examples of this are found m some of 
the early club mosses and ferns, m which there is 
an enlarging sohd woody core But for want of 
resource in this and other features thev have paid 
the penalty of death Most plants having this 
crude structure are known only as fossils, and no 
really large vascular plant hves to day which shows 
it Under present conditions, it is only where the 
size 18 small that a simple mass of dead traoheids 
seems to be effective for water transit Thus we 
BOO that simple enlargement without change of 
form does not suffice 

In more resourceful plants a remedy is found m 
elaboration of the form and constitution of the 
pnmary wood The changes which actually appear 
m it, as the size of the mdividual or of the race 
increases, are very vanoiis, but they all tend to- 
wards making the wood a livmg whole The most 
efficient state would be that in which each dead 
woody cell or element faces upon one or mote 
living cells, and this structure is approached m 
modem types of wood In tracing the steps which 
have led towards it, whether m the fossil story 
or m the individual life of plants, we follow up an 
evolutionary history of high functional import 
Actual measurements and calculations have shown 
m living plants the advantage that follows It 
has been found that changes m the elaboration of 
form and structure of the pnmary woody ooluinn 
have saved, in speoiflo instances, about 00 per cent 
of the contingent loss m that proportion of pre- 
sentation-surfaoe to bving tissue which would 
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have followed if a aunple oyhodnoal core bad been 
retained The struotnial changes do not, it u tane, 
maintain the full original ratio of surface to bulk, 
but it may well be that saving even half of the 
oontmgent loss would bridge the acute nsk and 
lead to survival 

The mouldmg and subdivision of the primary 
conducting tracts as a whole, or of the woody 
masses which they contam, present the most 
varied features Their contours often appear arbi 
trary and even irrational, so long as no underlying 
prmciple is apprehended They have presented 
a standing problem to anatomists But when 
it 18 realised that as the size mcreases there is 
a physiological advantage m any elaboration of 
form whatsoever, a rational explanation is at hand 
The variety of the forms assumed suggests the 
common principle underlying them all, which is 
that thereby a due proportion of presentation 
surface tends to be maintained 

One of the simplest and most frequent examples 
of such elaboration of form is that of the fluted 
column, which m transverse section gives the 
famihar stellate figure characteristic of roots It 
18 also sehn m many stems, and is described as 
radial ’ Where the part is small the woody 
strand is roughly cyhndnoal, but where larger it 
often becomes fluted, with varving number and 
depth of the flanges In many instances the ratio 
of their number to tlio diameter of the whole tract 
18 approximately constant The structure is in 
fact adjusted to the size This is so m roots gener 
ally m leafy stems and m leafless rhizomes — and 
a similar size relation is even found in the fluted 
chloroplasts of certam Algw In all of these an 
obvious nsk following an inorease in size tends to 
be eliminated, namely, an undue loss of proportion 
of surface to bulk 

The somewhat teohmeal facts thus bnefly de 
scribed may be taken as examples of a relation of 
form to sue which is very general They suggest 
the existence of a ' size factor ’, which is effective 
m determining form The susceptibihty to its 
influence resides in the part that shows the results 
The mtemal contours are defined oft tnUto, instead 
of coming mto existence donng the course of de 
velopment, as is the case with the convolutions of 
the mammalian bram In the stem and roots 
of vascular plants the fully matured conducting 
tracts may be traced upwards, with their outlines 
already defined, through succeenve stages of 
youth towards the growing point, which has bewi 
their source Their form may bo seen already out 
lined m its young tiesus cloedy short of the ext];eme 


tip This fact suggests that the susceptibihty to 
the size factor results in the growing pomt itself, 
for immediately below it those tracts possess that 
form which wall aid their function when they ue 
fully developed 

Of all the factors that oontnbute to the deter 
mination of form in growing organisms, there is 
none so constant and inevitable in its incidence as 
this size relation Its operation becomes manifest 
with the very first signs of differentiation of the 
embryomc tissues Tlie effects of other factors 
that influence form such as gravity light tern 
perature contact and the rest appear later in point 
of time Their influence is liable to diminish as 
the organism reacts to them by curvature or other 
wise and to vanish when the reaction is compk tod 
Under experiment they may be controlled or even 
inhibited But the operation of the size factor is 
insistent it cannot bo avoided either under con 
ditions of Nature or by experiment though the 
size itself may be varied under conditions of 
nutrition, and the permoabihty of the presentation 
surfaces may nut bo constant with results as yet 
unknown Whin wo reflect that all acquisition of 
nourishment and transit of matenal m plants 
of primary construction is earned out through 
hmiting surfaces the osscntiid importance of the 
size factor is evident for upon its influence the 
proportion of each presentation surface itself 
depends 

The evidence that size itscH is among other 
factors a determinant of form rests upon the con 
stancy with which, m an enlargmg organism 
changes of primary form tend to maintain a due 
area of presentation surface such as active transit 
demands That evidence has been denved chit fly 
from the conducting tracts of pnmary mdividuals 
as they enlarge comoally upwards and from parts 
belonging to distmct catogoms also from com 
panson of different mdividuals not necessarily of 
close alliance Very cogent evidence hes in the 
variety of the changes of form by which the same 
end 18 attained Finally the converse facts bring 
oonvietion when, as often happens a distal dimmu 
tion of size m stem or leaf is aocompomed by sun 
phfication along bnes roughly the converse of those 
that follow increase 

All this shows that a real relation exists between 
size and pnmary form The term ‘ size factor ’ 
has been used to connote that influence which 
affects form in relation to sue, but without defining 
it except by its results Nevertheless, we have 
seen that its action may be located m near ptozi 
mity to the growing pomt, or m tiie emiwjro itself 
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It has not, however, been found possible to assign 
to that effect an immediate cause The attitude 
thus adopted towards an undoubted factor seems 
justified by the broad logic of science, and by the 
practice of its highest votaries When Newton 
put together his great physical synthesis, he pomted 
out at the close of the ‘ Prmcipia ’* that the cause 
of gravitational force was unknown ‘ Hitherto 
I have not been able to discover ”, he said, ‘ the 
cause of these properties of gravity from phsano 
mena, and I frame no hypotheses ’ Likewise, in 
its own mote restricted held of botanical pheno 
mena, the size factor may be recognised as effect 
ive m development, though the immediate cause 
of its effectiveness is still unknown 
The position thus adopted assumes the shoot to 
be a umt, not a congenes of phytons ’ The 
elaboration of its form, whether external or in 
temal, would be a function of the increase in size 
of that umt, and the result would tend to maintam 
the adequacy of the presentation surfaces This 
conception of the shoot and of its parts would 
accord with the views of Qenoral Smuts, as stated 
in his remarkable work on Holism ”, published 
m 1926 Many who heard his address in Cape 
Town last year, when opening the discussion on 
‘ The Nature of Life ”, will value this masterly 
statement m brief of his theory I suggest that the 
operation of the size factor, whether in relation to 
external leaf development or m the elaboration 
of mtemal conducting tracts, lUustratee that 
“ measure of self direction ” ascribed by him to 
every hving organism ( Holism ’ , p 98) 

The discussion of the problem of size and form 
m plants, which has occupied our attention thus 
far, raises questions of profound signiffcance m the 
sphere of pure botany There is, however, another 
interest inherent m the study of plants beyond that 
of pure science I mean botany as apphed to the 
ne^ of man To day this touches human life 
more closely than ever before Every meal we 
eat, many of the clothes we wear, timber, rubber, 
a whole volume m itself , the drugs, narcotics, 
dyes, and scents, and most of that vast tale of 
accessones that amehorate life, depend for their 
supply, quality, and often for their existence upon 
the skilled work of the botamcal expert He is j 
tramed m our schools and umvenuties His ex 
penenoe there is perfected by work on farms and j 
plantations, m forests and m faotones, often by 
adventurous life abroad It would be superfluous 
for me to enter into detail on such matters, for j 
hamaly the Director of Kew presides over the 
BMlmoal Section, and he can speak with the fullest 


knowledge on the apphcation of botanical science 
to modem life 

Government departments ate now linked more 
closely than ever with umvemties and technical 
colleges by the golden cham of grants The 
botamcal institutes that have sprung from this 
joint source are mostly focused at such centres as 
Kew and South Kensington, Cambndge and Ox- 
ford, Harpenden and Merton, Long Ashton and 
Corstorphine, Pljmouth and Millport, with im- 
portant outliers such as Dehra Dun m India, the 
Imperial College of Tropical Agriculture m Trmidad, 
and the Research Station at Amam, East Africa , 
while similar stations are to be found m Canada, 
at the Cape, m Austraha and New 21ealand Their 
activities are as diverse as their position Agn 
culture, forestry, plant breeding and distnbution, 
seed testing, mycology, and plant pathology — 
these are but a few of the headings under which 
applied botany is now pursued, and a duly 
quahfled staff is required for each Kew itself, 
thanks to the foresight of the Empue Marketing 
Board, is developing ever more and more as a co 
ordmating centre for the whole Empire Highly 
specialised study such as this has sprung mto 
existence in the last half century As regards 
Bntam, its origin may be traced to the biological 
laboratory of the old Normal School of Science at 
South Kensington, where biological research was 
revived under Huxley and Thiselton Dyer 

The hrst botanist there trained m pure science 
who turned the newly aoquu«d vision to practical 
account in the mterests of the Empire was Marshall 
Ward For two years he investigated the coffee 
disease that had half ruined Ceylon It is a long 
step from this mdividual effort m the East to the 
farmly established and efficient Imperial Myco 
logical Bureau, recently housed at Kew m a new 
building devoted to the world wide study of the 
fungal diseases of plants Such advance along a 
single hne of apphed botany may be taken as an 
mdex of the progress from simple beginnings m 
pure botany to that widespread attack now being 
made upon the economic problems that face 
Imperial agriculture The history of it thus 
briefly suggested may be read as a parable, showmg 
bow natural is the progression from the study of 
pure science to its practical apphcation For there 
IS no real distinction between pure and applied 
science As Huxley told us long ago, “ What 
people call applied smenoe is nothing but the apph- 
cation of pure smenoe to particular problems ” 

At the moment there is an unprecedented de- 
mand for botanical specialists to fill mvestigational 
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and adviaory posts at home and abroad and there 
u a shortage of apphcants The realisation of this 
will doubtless be transmitted through the umver 
mties and colleges to the schools of the county and 
lead to an mcreased supply On the other hand 
it lies with the Government to react as other 
markets do m taking steps to equalise supply and 
demand A condition of the success of a specialist 
will always be a thorough foundation upon pure 
science and this will be fully realised m the selec 
tion of candidates Government whether at home 
or m the wider Imperial field can make no better 
investment than by the engagement of the best 
scientific experts available In respect of botany 
this has been attested by many well known 
instances 

heme reference will naturally be expected here 
to the remarkable address given by Sir William 
Crookes m 1808 when the Association last met in 
Bristol He then forecast that in view of the 
mcrease in unit consumption smoe 1871 and the 
low average of acre yield wheat cannot long re 
tarn its dominant position among the foodstuffs of 
the civilised world The details of the impending 
catastrophe no one can predict but its general 
direction is obvious enough Should all tiie 
wheat growing countries add to their area to 
the utmost capacity on the most careful oalcula 
tion the yield would give us just enough 
to supply the mcrease of population among bread 
eaters till the year 1931 The problem is one 
of apphed botany with a setting of world eoono 
nucs and a core of physical chemistry After 
raising the spectre of wheat shortage before the 
eyes of his audience of 1808 Crookes laid it again 
by the comforting words The future can Udee 
care of itself The artificial production of mtrate 
is clearly withm view and by its aid the land de 
voted to wheat can be brought up to the 30 bushels 
per acre standard We who are hving withm a 
few months of the fateful year of 1931 are unaware 
of any wheat shortage Sir William Crookes s 
forecast of 1898 as to the advance m the produc 
tion of combined mtrogen has been fully realised 
Artificial fertilisers are not m view only but at 
hand and m mass Moreover the northern limit 
of Buooessful wheat culture has been greatly ex 
tended by the production of new strains with ever 
shortemng period between sowing and reaping 
while Uie establishment of new vaneties is ex 
tending the productive area m South and West 
Australia mto regions where the rainfall is oS short 
duration and restnoted m amount 

The future smoe 1896 has indeed taken care of 


itself so that notwithstanding the warning of so 
great a man as Sir Wilham Crookes the wheat 
eating pubhc is still able to sleep well at night so 
far as the wheat shortage is coneemed What 
better example than this could we desire not only of 
the importance of applied botany but as showing 
also how its advance follows on research independ 
ently pursued » For the production of synthetic 
mtrogen which has now become a commercial 
jiroposition and the improvement of the strains of 
wheat by seleotive breeding along Mendelian lines 
are both involved m solving this crucial question 
of food supply and both owe their origin to 
advances m pure science 

In conclusion we shall all bo conscious of the 
fact that a most distinguished former president of 
the Association has lately passtd away one who 
more than any man has influenced the pohoy of 
government m relation to science I mean Lord 
I Balfour We recall h )w m 1904 he so thoroughly 
imhucd with the spirit of his Alma Mater presided 
over the meeting m Cambridge He was distm 
guished as a philosopher great as a statesman and 
particularly so under the stress of war He it was 
who after peace returned used his rare influence 
m transforming the war time expenment of a 
« mmittee of the Pnvy Couneil for Soientific and 
Industrial Research into a permanent and essential 
part of modern government But this was not all 
His critical constructive and experienced mind was 
led to formulate a still wider plan A Cabmot 
( omnuttee for Civil Research was to be established 
on the hnes of the Imperial Defence Committee 
He designed it so as to bnng the whole national 
administration withm the range of scientific mflu 
enoe The Department of Scicntifio and Industrial 
Research so wisely kept m being after 1919 now 
forms part of that larger scheme This department 
IS responsible for making recommendations as to 
the expenditure of funds voted by Parliament for 
research especiallv in relation to industry Thus 
science is welcomed mto the inner circle of Imperial 
administration This the btate owes to Lord 
Balfour 

And so in this hundredth year of its existence 
the Bntish Association sees research recognised and 
fostered m the service of the State m a way never 
dreamed of m 1831 when a small body of enthusi 
aste met at York for the advancement of sewnoe 
But though the individual seeker after truth may 
thus be mvolved m official harness as of old an 
umer voice will yet speak to him He will himself 
be as near to Nature to day as he was in the simpler 
days that are gone 
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Summanes of Addresses of Presidents of Sections * 


Tfhbkstbiaj Magnftiw 
rilHE subject of Dr F F Smitb s presidential 

-I- address to Section A (Mathematical and Physi 
cal Science) is Theones of Terrestnal Magnetism 
He begins by refemng to early magnetic conferences 
and resolutions uiging international co operation 
but while bebeving the spirit of mtemational oo 
operation m terrestnal magnetism to be excellent 
the question is put Do we make our plans 
sufficiently well * While it is to the International 
Union of Geodesy and Geophysics that we must 
look to plan lines of attack Dr Smith makes a 
plea for the adoption by man> of the brat class 
magnetic obaervatones of a programme including 
observations at the same time and with similar 
instruments of great sensitiviU Later in the 
address when the question of simultamity <f 
magnetic storms is considered this plea for similar 
instruments is revived and the opimon w ex 
pressed that it should not be difficult to obtain a 
decisive answer to such a question by proper organi 
sation A point emphasised is that while each 
observatc ry should have its own particular prob 
lems and its own special methods of attacking 
them and thus preserve its mdividuabtv it should 
in addition have part of its equipment of an inter 
national typo and part of its programme truly mte r 
national in character 

The general character of the earth s magnetic 
held 18 described theories relating to the permanent 
held being considered hrst Our knowledge re 
speoting changes m the permanent field is very 
limited the secular variation being the only one of 
which wo have trustworthy date Schuster put 
forward the theory that the secular change is caused 
by the magnetic held mducing currents in an outer 
conducting medium not moving with the earth or 
moving relatively to it It is pointed out ttiat it is 
not necessary to assume a large volume of outer 
space to have uniform conductivity to produce the 
effect An outer layer will suffice and the conduc 
tivity may be uniform or patchy The irregu 
lanties in the secular change are possibly due to the 
conductivity of the layer varying over considerable 
areas and the relative motion between the earth 
and portions of the layer may also vary 

The question of electric currents circulating round 
the earth is next dealt with a possible source of 
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I the electromotive force being due as Larmor 
has suggested, to tiie existence of a residual 
I mtemal circulation m meridian planes which, 
cutting such a magnetic field as that of the 
earth acts as a self exciting dynamo Another 
theorv due to Gunn is that the mner earth has a 
temperature of the order of 1000 ” and that it is 
highly lomsed and a good conductor A primary 
current system is supposed to be set up from tlm 
motions imposed upon ions by the mtemal gravita 
tional ( lectnc held at right angles to the magnetio 
held the action being a regenerative one 

The possibility of the magnetio field being duo 
to the earth s rotation is fully considered the asao 
eiated effects of surface charge volume charge 
and gyromagnetic action being dealt with m turn 
Owmg to so many difficulties presentmg themselves 
when the theones are analysed modifications of 
the laws of electrodynamics have been suggested 
but the theones are not satisfactory Dr Smith 
concludes that our knowledge of tho cause of the 
earth s magnetic field is little more than conjectural 
for of the theones put forward all that have been 
put to a practical test have been found wanting m 
some respect 

Dr Smith then discusses vertical electno cur 
rents while Bauer was justified m drawing his 
conclusions as to the existence and magmtude of 
such currents the date he used are not sufficiently 
trustworthy The existence of the cumnte is ox 
oeeduigly doubtful but sufficiontly precise measure 
ments could be made over a carefully chosen 
area which would enable a definite decision to be 
reached 

Three theones of diurnal variation an* dealt 
with the dynamo theory m which conducting 
layers of air out the earth s permanent field and so 
induce electno currents the diamagnetic theory 
m which a diamagnetic layer is formed by ionisation, 
the shape of the layer being that of a hemisphenoal 
cap and the drift current theory which depends 
on the drift of ions and electrons m the diamagnetic 
layer A direct effect of the diamagnetic layer is 
considered to be certain but with it u associated 
an effect due to the dnft currents which is much 
larger and the direct effect of the diamagnetic 
layer is therefore considered to be of secondary im 
portance The dynamo theory is favoured less 
than the dnft current theory The other vana 
tions considered are those due to solar edipoea 
and magnetio storms 

The address oondudes with a jdea for the pro 
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duotion of data of a more preoue kind, the final 
paragraph quoting a passage £rom Bdoker s address 
m Bristol m 1898 which emphasises the need for 
more perfect organisation 

A Stati ExPBBiHxirT IN Chbmioal Bbsbasoh 

The sabject of Prof O T Morgan s address to 
Section B (Chemistry) is the Chemical Besearcfa 
Laboratory at Teddington which was originated 
about five years ago by the Department of Scien 
tific and Industrial Beeearoh m order to bring 
together scattered groups of research woricers who 
were then engaged m vanous looahties on chemical 
investigations of national importance The site 
selected on the Bushy Park Estate m close prox 
imity to the National Physical Laboratory allows 
of ample scope for future exjianaion Three 
laboratory units were contemplated ongmally and 
after five years rather more than one half umt has 
bee n completed and occupied 

A Chemistry Best arch Board advises the Depart 
ment on the programme of research and exercises 
general supervision over its execution Six investi 
gations have been prescribed at various times and 
are described by Prof Morgan in the order m 
which they have come under ^ notice 

1 Synthetic resins < mployed in the manufacture 
of moulding powders eleotnc components and 
shellac substitutts are of growing importance in 
chemical industry and since May 1926 an investi 
gation on the production of resins from formalde 
hyde and the cresols and xylenols has been in 
progress Besins of high dielectric capacity have 
been obtained and fresh information has been 
gained concermng the chemistry of these con 
densations 

2 In collaboration with H M Fuel Besearch 
Station a systematic study has been made of the 
chemical constituents of the tar derived from low 
temxieratur^ carbonisation The isolation from this 
and other tars of four chemical groups of resins is 
an outstanding result of this research whichhasalso 
led to the characterisation of several methyl denva 
tives of anthracene contamed m the less volatile 
oils of low temperature tar 

3 An mvestigation mvolving a concerted effort 
by chemist and chemical engmeer has been uuti 
ated on the use of pressure m facihtating chemical 
reactions By the mteraotion of carbon monoxide 
and hydrogen m contact with various catalysts at 
high temperatures and pressures many manbeis of 
the homologous senes of alcidiols aidel^des fstty 
acids and esters have been B 3 mtiiesiaed Methyl 
alcohol renams tbe predommantpeoduct, but ethyl 


alcohol has appeared to a not mconsiderable 
extent 

4 The corrosion of metals either m air or when 
immersed in water or salt solutions is of interest 
to the metallurgist and industnal chemist Both 
these aspects of corrosion are under examination 
at Teddington A quantitative study of immersed 
metals shows that their corrosion is not inherently 
erratic but controllable and quite a suitable subject 
for physioo chemical investigation 

Two noteworthy diseovenes have be<n made 
during these researches in reganl to the composition 
of the green patina which develops on exposed 
copper surfaces Contrary to the bebef of the 
last 100 years this corrosion product as developed 
in England is not basic copper carbonate but con 
Bists mainly of basic copper sulphate the carbonate 
if present at all being only a minor constituent of 
the patina Under marine conditions the basic 
sulphate becomes more or less replaced by basic 
copper chloride Moreover in patinas of at least 
70 years growth the composition of the basic 
sulphate corresponds with that of the mmeral 
brochantite CnSO, 3Cu(OH), Similarly the marme 
patinas tend towards the c mposition of atacamite 
CuCl, aCu(OH), 

5 In collaboration with the Chemotherapy Com 
nuttee of the Medical Research Council a (,roup of 
workers is engaged in the preparation of organic 
compounds of therapeutic mterest Analogues of 
Bayer 206 or Foumeau 309 have been submitted to 
the Comroittoi together with many orgamc denva 
tions of arsemc and antimony So far the organo 
metafile senes has furnished the more promising 
results as regards trypanocidal activity 

6 During the last two years expenments have 
boon in progress under the auspices of the Water 
Pollution Research Board on the base exchange 
(zeohte) method of water softening One objection 
raised against this process is that the water might 
become contaminated with sihca and aiumma 
arising from the disintegration of base exchange 
matenal Experiments have shown however that 
this fear is groundless the silica content is not 
increased seriously and is not greater than that 
often encountered in imtreatod waters Along with 
these practical tests a report sum m a n si n g existing 
knowledge of xeohtc water softmung has been com 
piled and published 

In addition to the foregomg presenbed mvestiga 
Uons a oertam amount of general research has been 
earned out on complex aromatio hydrocarbmui m 
eluding aoenaphthene and diphenyl, waxes and 
higher fatty amda, cyoho systems containing 
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selenium and allnnum, and oo ordination com 
pounds of copper, silver and gold 

The address is fully illustrated by an exhibit of 
preparations, diagrams, and items of chemical plant 
arranged by the staff of the Chemical Research 
Laboratory 

In concluding. Prof Morgan pleads for more 
organised research in morgamc and mmeral chem 
istry and m the orgamc chemistry of vital products 
Pohtical and economic forces are bnngmg mto 
prominence the urgency for a mutually advantage 
ous interchange of commodities between the con 
stituent nations and colomes of the British Empure, 
and in this pooling of natural resources these two 
branches of practical chemistry must play an 
essential part 

Gxolooioal Histoby 07 THB Bbistol Chamnbl 

In his presidential address to Section C (Geoli^) 
Prof 0 T Jones deals with some episodes m the 
geological history of the Bristol Channel region 
Among them the Tnassic planation the formation 
of the Mesosoio Cover and the Miocene earth move 
ments are regarded as the most important During 
the Tnassic penod, intense erosion under and con 
tmental conditions removed an enormous thickness 
of PaheoKoic strata which had been folded by the 
Armonoan movements commencing m late Carbon 
iferous times As a result, almost even surfaced 
tracts of groat extent were formed bordered by 
escarpments, among them one on each side of the 
Bristol Channel There was then no indication of 
a tectomo basin in the r^on rather it appeared 
that the channel area stood at a relatively high 
level, thus allowing the products of erosum to be 
largely removed to lower lying areas of deposition 
By analogy with the escarpments along the south 
side of the South Wales coalfield which have been 
proved to be of Tnassic ongin, it seems that the 
great plateau of Central Wales around the mountain 
masses such as Cader Idns and others that nee 
steeply above its surface may have been developed 
mainly by desert planation m the Tnas After 
wards the Channel region and neighbouring areas 
were mvaded by the Mesozoic seas , the probable 
extent of the mvasion of the Palssoxoio areas of the 
west by the sea at vanous Jurassio penods is die 
cussed m relation to the lateral variation of the 
Mesozoic formations 

During the Upper Cretaceous, it is fairly certam 
that the greater part, if not the whole, of the 
PalsBozoic region had been covered by a oonsider j 
able thickness of sediments 

The Miocene movements whii^ are so largely { 


responsible for the physical features of the south 
east of England penetrated also into the south 
west, both north and south of the Bristol Channel 
The variation m the present level of tiie base of the 
Lias m the Vale of Glamorgan and m the Mendip 
r^on shows that the formation has been affected 
by considerable folding since its deposition the 
type and scale of the folding are so similar to that of 
the Miocene movements m thesouth east of England 
and northern France as to tend to the behef that 
the movements in the west were also in the mam 
of Miocene age Several axes of folding have been 
traced from the south east of England into the 
Channel region By these movements also the 
ancient plain of erosion traversing the Palsaozoio 
areas of Wales and Devon was waiped 

Comparison of the physical features in relation 
to axes of folding leads to the conclusion that those 
in the west are together almost a mirror image of 
those m the east Thus the central plam of Devon 
IS a continuation of the Hampshire basm the high 
ndge of Exmoor represents an upfold of the ancient 
plam of erosion comparable with the antichne of 
the Weald while the Bristol Channel is a synolme 
corresponding to the Thames Basm North of the 
Channel the great plateau ot Wales was warped m 
a south westerly direction thus leading to many 
important modifications m the drainage systems of 
that area 

Thb Sfxoibs Pbobuw 

In his presidential address to Section D (Zoology) 
Dr W T Caiman discusses The Taxonomic 
Outlook m Zoology Dealing hrst with the 
primary task of the systematist, the identification 
and description of the species of hvmg uumals, it 
IS pomted out that one of the obstacles to obtaining 
a census of the animal kmgdom lies in the fact that 
great sections of it are so imperfectly surveyed 

The intimate personal knowledge of the special 
ist, which m the days of LmiuBus could embrace 
all the species then known can now only cover a 
small portion of the field, and monographs, synopses 
or rovisions which should be intelligible to the non 
specialists are not available for many important 
groups Attempts at a rewriting of the " Systema 
Naturae , like the British Museum Catalogues 
or the German DasTierreich cover only a small 
part of the ground and are rapidly becoming 
obsolete Meanwhile, the successively expanding 
volumes of the Zoologteal Record give a picture 
of systematic zooli^ bemg smothered under the 
products of Its own activity The confusion will 
grow steadily worse unless systematists oome to 
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reahoe that the desonption of new species is a far 
less important thing than the putting in order of 
those that are already ‘ known and until zoologists 
oease to r^ard taxonomy as a kmd of menial 
drudgery to be performed by museum curators 

Even identification requires some kmd of classifi 
cation if it 18 only the olaseifioation of the dictionary 
Smce the time of John Ray, zoologists have believed 
' in the existence of a natural system, and smce 
Darwin it has been clear that this must be baaed m 
some way upon phvlogeny Dr Bather, impressed 
by the pre\alenoe of polyphyly and convergence, 
seems to think that phylogeny must be abandoned 
as a basis of classification, though it is not clear what 
he would substitute for it Much current work and 
current speculation suffers from neglect of the 
taxonomic and phylogenetic outlook Those depart* 
ments of zoology most actively studied at the 
present day are preoccupied with the interplay of 
forces actmg here and now and ignore the im 
preasions that time may have left on the material 
of their study It is as though a crystallographer 
studying a peeudomorph should endeavour to ex 
plam its form m terms of its chenucal composition 
and the foh »8 governing the arrangement of its 
molecules, without taking account of its history 

A few have even gone so far as to deny the exist 
ence of phylogeny Prof Praibram, m his theory 
of apogenesis, suggests that every species of 
metazoan has developed, independently of all the 
others, from a distmct species of protozoan This 
IS cither one of the most sigmficant results of recent 
biology or it is the reduetio ad abaurdum of much 
contemporary work Although called a theory of 
evolution, it is, as regards the origin of species, no 
more than a doctrine of special creation at one 
remove If we are to abandon belief m commumty 
of descent, the whole architecture of the '* bystema 
Naturae ” becomes meaningless 

It IS sigmficant that only on one point does 
Przibram speak with a hesitant voice, and that is 
where he mentions the geographical distribution 
of organisms It is to be recalled that the open- 
ing words of the “ Ongm of Species ” deal with 
geographical distribution Przibram ends where 
Darwin began, and what for the one is merely the 
negligible residue of unexplained facts was for the 
other the very heart and core of the problem he set 
himself to consider 

HuicAxr Qboobaphy 

The subject of Prof P M Boxby’s address to 
Section E (Geography) is the scope and aims of 
human geography, a torm now frequently enj 


ployed in geographical hterature, but hable to a 
more than ordinary degree of misconception 

The emergence and significance of human geo- 
graphy are discussed m relation to the modem 
conception of geography as a whole The subject 
IS of great antiqmty, and the Greek view of it was m 
the main philosophical and scientific, but it suffered 
greatly from medieval formalism It was Bitter 
and Humboldt who rescued what seemed to be a 
moribund subject and gave it individuahty, oo 
herence, and an immensely enhanced sigmficance 
This they did by claiming for it not a distmctive 
segment m the circle of knowledge — ^which is to 
destroy its very essence — but a distinctive method 
and objective m the handling of data common to 
other subjects Ritter gave the kejmote to the 
whole modem development of geography when he 
said “ It IS to use the whole circle of sciences to 
illustrate its own individuahty, not to exhibit their 
peouhanties It must make them all give a portion, 
not the whole, and yet must keep itself single and 
clear ” The same conception permeates the work 
of Vidal de la Blache, the founder of the French 
school of human geography, ‘ Co quo la gdographie, 
en ^change du secours quelle revolt des autres 
sciences peut apporter au tr^r commun, o’est 
I’aptitude k ne pas moroeler ce que la nature ras 
semble ” 

From the time of Ritter and Humboldt, workers 
in many fields of geography (geomorphology, 
chmatio and biological geography, and human 
geography) have been guided by the same funda 
mental principles and methods, the central object 
bemg to exhibit the earth as a whole made up of 
related and interacting parts Granted this unify 
mg conception, the increasing capacity, on one 
hand, to formulate valuable and far roaehmg 
generalisations as to the distnbution and relation 
ship of phenomena, and the imperative need, on the 
other for a synthetic view of the earth, owing to 
the growing interdependence and mter sensitivenees 
of its different regions, have inevitably mcreased the 
value and sigmficance of geography in modem times 

Some of the prmcipal contnbutions to the 
philosophy of human geography are next considered, 
and a comparison is made of the so called ' Deter- 
minism ’ and ‘ Possibilism ’ of the schools of thought 
associated with the names of Batzel and Vidal de la 
Blache respectively The value is discussed in 
relation to such movements as that of regional 
planning of Febvre’s dictum “ There are no neces- 
sities, but everywhere possibihties , and man, as 
mastw of the posstbihUes, is the judge of their use ” 

Human geography is then defi^ied as the study of 
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(a) the adjustment of human groups to theirphysioal 
environment including the cmalysis of their regional 
ezpenenco and of (6) inter regional relations as 
conditioned by the several adjustments and geo 
graphical orientation of the mups hving withm the 
respective r^ons The adjustment has distmct 
but usually cuisely related aspects which form the 
main branches of human geography Ihese axe 
discussed under the terms racial economic social 
and pohtical geography It is permissible and 
desirable to pursue special studies of these vanous 
aspects but they find their fullest fruition when 
they are brought together and mter related m a 
full and comprehensive human ecology of regions 
such as C J 1 V 10 has given us in his Le. Pdninsule 
balkanique Gt^naphie humaine A plea is made 
for the study of histonoal geography as essentially 
human geography in its evolutionary aspects 
It 18 claimed that the point < f view an I type of 
outlook which human geography fosters were never 
more needed than in the present critical stage of 
manlunds development Not only through its 
value as an educational instrument but also through 
the programme of constructive work which it 
advocates can it contnbute to the realisation of the 
ideal of umty in divtrsity anl that seems the 
only possible ideal for the life of humanity on a 
] lanet which however small apphed science may 
make it will nlwajs retain its innmte variety 


Ration A iTSATioN ant Tvchnolooicai 
Unehfloyh>nt 

Prof T F Gregorys presidential address to 
Section J (Fconomic '^lonte and Statistics) en 
titled Rationalisation and leehnologioal Unem 
ployment examines the beanng on unemploy 
ment of that reoiganisation of industry which 
IS now commonly known as rationalisation The 
terms rationalisation and technological unem 
plo^ent have obtained a widespread currency 
and this has created an unfortunate impression 
that the world is now confronted by vast and 
mysterious economic problems of a kind hitherto 
unknown The problems mvolved are indeed cf 
the utmost importance but when their character is 
analysed it will be found that they denve their 
importance more from a change in scale than from 
the novelty of their nature 

The name of rationalisation has been given to 
a conscious process of industrial reorganisation 
which IS taking place throughout the wond and of 
which the oharaotenstio results are a ^wing 
control over markets an mcreasing atandarauation 
of processes and product and a greater output per 
worker These cnanges economise the amount of 
labour dtrecUy requi^ per unit of output and 
effect m BO far as the distributive aervioes are 
rationalised a net reduction m the amount of labour 
required to place a unit of output m the huids of the 
finid oonsumer Given this trend it may be asked 
does rationalisation inevitahiy cause unemptoy 
ment as the result of the teehnologioal reonganwa- 
turn mvedved < 

Similar problems were discussed by the classioal 


economists under the title of The Influence of 
Machinery wpon the Conditions of the Labounng 
Classes They resolved the problem mto ite 
constituent parts and these are still the funda 
mental issues to be faced Does rationalisation 
mvolve unemployment (a) in a single industry 
(6) m all mdustnes taken toother * Or is there 
some mherent principle of numan nature which 
will solve the problem after transitional effects 
have been overcome ^ To day w e are agam forced 
back uran general economic reasomng because the 
availame statistics only suffioe to establish a pre 
sumption that rationalisation has been responsible 
for part of the existing imemployment 
Since the rationaliMtion movement is mter 
national in character and smee it ginorallv reduces 
cost per umt of output no single country engaged 
m mtemational trade can hope to contract out ot its 
consequences Ibis m itself is suffauent reason for 
pushing ahead with rationalisation in Great Bntam 
In the short run rationalisation is not a remedy 
for unemployment and on the contrary it raav 
mcrease unemployment except to the extent that it 
stimulates demand m the constructional and eqmp 
ment industries In the long run smoe ration^sa 
tion effects a lowering of real costs there is no 
reason to suppose that the volume of unemploy 
ment will not again fall It is impossible however 
to tell m what directions an me n ased demand for 
labour will manifest itself Possiblv in the future 
the occupied population will be less industnalised 
than m the immediate past In this transition 
whatever form it ma^ take a grave transfer problem 
IB involved and therefore the first and most obvious 
amehorative measure must be an increase in the 
mobility of the working population 


iNTXRDKeSNDZNOB OF SOIBNCE AND 

Enoinsbbinq 

Ihe presidential address to Section G (Nngm 
eenng) by Sir Fmeet Moir is entitled 
Interdependence of Science and Engmeonng with 
some Examples It begins with some mteresting 
personal appreciations m some of the enunent 
engineers of the past but in general is an attempt 
to mdioate the interdependence of the engmoer on 
the science of the ph^olomt the bactenologist 
the economist and the all important science ot 
finance aU of which enable the ennneer to carry 
out his destmy by entenng new paths and opemng 
up by the aid of railways and roads vast areas 
to enable them to be nuule fnutful and suitable 
habitations for his fellows 

The three mam sections of the address deal with 
(1) voids (2) bacteriological and entomological 
sciences and their influence on civil engmeering 
and (3) economics of engmeenng construction 
The influence of air and water filled voids is felt m 
such widely different instances as the combustion 
of fuels the action of explosives the drainage of 
subsoils and the solidity of mat marine stamotures 
subjected to the action of tiie sea Special refer 
ence is made to the great breakwater at Val 
paraiso founded in 187 leH of water upon a sand 
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bank depouted bj dredgers which has so oonsoh 
dated itself that the fluke of an anchor let fall 
upon it does not penetrate its surface Upon the 
sandlMuik have been placed layers of quarry 
rubbish and selected rock upon which rest 60 ton 
blocks During a storm a small movement ct 
these blocks took place and this was attributed to 
the falling masses of water aotmg as hydraulic 
rams m the vojds between the bloclm This is but 
one example which goes to show that the exact 
action of the sea on structures is waiting the 
solution of the scientific worker to detemune what 
forces exist and are exerted by moving masses of 
water m great storms 

Ihe execution of many great engineering works 
such as the Panama Canal has been possible only 
through the discoveries of Manson Bruce Ross and 
others in connexion with the disease carrying power 
of mosquitoes During the construction of the 
Port of Para m Brazil yellow fever was not entirely 
eliminated but there were few deaths Research 
however is nec'essary on the Varugus disease which 
causes trouble in the Varugus Valmy through which 
the Central Railwa\ of Peru runs on bilhamasis 
which 18 hindering the work on the dams and 
canals on the Blue and White Niles and on black 
water fever sleeping sickness and the tsetse fly 
Caisson disease diver s palsy or bends has been 
largely prevented by the decompression method first 
us^ in the Hudson Tunnel New York m 1890-92 
here the ci vil engineer has helped the science of medi 
cine thus makmg a return for some of the benefits 
received from the bacteriologist and medical man 

The third section of the address on the economics 
of engineering construction is a bnef sketch of the 
various pointa which have to be considered by the 
contracting engineer written with special reference 
to the carrying out of largo oml eimmeenng enter 
pnses abroad and mostly undertaken for foreign 
governments 

kvoLimoN IN Material ( oltur* 

In his presidential address to Section H (Anthro 
pology) Dr H S Hamson outhnes and dis 
cusses a pomt of view and an analytical method m 
relation to the processes and steps through which 
the evolution of man s matenal culture has been 
effected both subiective and objective aspects of 
vanous problems being consider^ Stress is laid 
upon the predominant part played by opportunism 
in discovery and mvention and upon the extremely 
limited range of human foresight aims and ends 
as well as wa 3 rB and means are products of evolu 
tion and only come into view as they are closely 
approached by an opportnmst route It is sug 
gerted that the common faculties of the human 
mind upon which so much weight is often care 
lessly laidl are so general in them nature and so 
limited m their woiking by the conditions of the 
natural and artificial environment as to be m 
capable of bringing about similantiee m the pro 
ducts of discovery and mvention except m very 
aimnle cases Mim has always and everywhere an 
env&onmental mind and environmmits differ so 
greatly that starting points and opportnmties^aie 


rarely the same or even similar except witiun the 
limits of common or mteroommimicatmg cultures 

In the analysis of discovery and invention a 
discovery may be regarded as a subjective event 
which may or may not be apphed objectively to 
matenal ends and it is with apphed discovenes 
alone that the technologist is concerned These 
play a relatively smaller part in the evolution of 
art^acts or mvcntions than m that of the methods 
and processes which constitute techniques which 
may bo called discovery complexes Artificially 
prepared substances such as I ark cloth or bronze 
may be termed discovery products All techniques 
owe their character to discoveries few or many 
usually of necessity following each other in a certam 
sequence and pandlclism m evolution ( independ 
ent invention ) makes a big demand on coincuience 
except where the sequence w short 

Die term inventions m its general vague sense 
may be apphed to all shaped or constructed arte 
faits without prejudice to the need for a clear 
defimtion of the true inventive process and of 
the inventive step Ihe small modifications 
which have long been recognised as steps m the 
evolution of a^acts arc placed m two ehmf 
categories — ^those which may be called vartaltotu 
no one of which produces an important change in 
the artefact in which it appt ars though by summa 
tion the final result may be conspicuous and those 
which represent defimte and di^ntinuous steps in 
advance and which may be called mutaitom 
Variations may be casual selective or adaptive 
and they do not necessarily mfluence functional 
eftcienoy mutations on the other hand are 
always selective and adi^tive and their purpose is 
to mcrease efficiency Two well defined kinds of 
mutation can be identihel (1) those which owe 
their origin to discovi ncs made during the manu 
factiire or use of the artefact involved (free muta 
tions) and (2) those whu h result from a prediction 
that an artefact may be improved by grafting on it 
a feature or a device which has develop^ m another 
context (cross mutations) Smee free mutations 
anse out of discovenes they are not inventions 
and this term in the stnet sense of single inventive 
steps may be confined 1 1 cross mutations hrom 
this point of view true mvention is a process of 
combination or hybndisation in which foresight is 
necessanly involved 

The system of analysis proposed does not provide 
definite entena for decisions on questions ot inde 
pendent evolution but it enables a clearer concep 
tion to be formed of the evolutionary process and of 
the probable discoveries mutations and variations 
which have been traversed m sequence by matenal 
products of human ingenuity and mdusiry The 
general conclusion is strongly against the prevalenee 
m independent evolution on any significant scale 
as a factor m human progress 

Thb SniTHSTic A otivi t xj s or raa Cau. 

Prof H S Bapers presidential address to 
Section I (Phynol^) di^ with the processes 
of synthesiB m tiie animal cell Up to the present 
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the cataboho activities of the cell have yielded 
more to the investigator than the anaboho This 
IS largely due to the fact that the former may he 
studied after death, whereas the latter are essentially 
those which occur only during life Methods <rf 
expenment are thus very limitcn 

The great importance for physiology of eluci 
dating we structure of orgamc substances produced 
by hving organisms is emphasised and the debt 
due to orgamc chemistry for this is acknowledged 
The usual synthetic methods of the orgamc chemist 
can, however, seldom have place in the hving cell, 
owing to the severe hmitations imposed by its 
extreme sensitiveness to environmental changes 
The raw materials for synthesis are also very 
limited 

Our knowledge of the modes of synthesis of some 
of the more common components of animal organ 
isms IS dealt with These include the bile acids, 
cholesterol, and the punno bases, where the raw 
material for synthesis cannot yet be said to have 
been ascertained 1 ho possible synthesis of adrena 
Ime from tyrosme and phenylalamne, to which it 
IS closely related structurally, is discussed and the 
difficulties of the proof that such a process takes 
place m the cell are pointed out 

The synthesis of fat from carbohydrate, which 
was established by Lawes and Gdbert seventy 
years ago, is an instance in which the raw material 
for the synthesis is known with certamty but the 
chemical transformations involved are as yet ob 
soure A brief summary is given of the types of 
reaction which may well account for this synthetic 
process and the possibihty of their occurrence in 
the cell 18 discussed 

The synthesis of glycogen is next dealt with 
The evidence for and against its production by 
enzyme action is consid^ed and it is concluded 
that the available information makes it probable 
that more than a mere reversal of enzyme action 
is conoemed This synthesis has so far never been 
obtamed except in the hving cell, and it seems 
probable that the substances from which glycogen 
18 produced must at some stage form an inte^l 
part of the hving protoplasm 

The raw matenal for protein synthesis, like that 
of glycogen, is known, but the mechanism by which 
the ammo acids are jomed together to form the 
very varied proteins which are produced by animal 
cells can only be raessed at Here, again, the 
reversal of action of proteolytic enzymes nas been 
mvoked to account for the synthesis , but even if 
this did occur, it leaves the major difficulties un- 
explained Protem synthesis, like that of glycorcn, 
only occurs m the hving cell, and the problem cl its 
mechanism wiU probably o^y be solved when we 
know how protoplasm itself is produced It is 
possible that cyclic changes in the cell may account 
for the production, time after time, of a protem of 
unvarying pattern The change an enzyme at 
its ‘earner’ m cychc fashion might produce 
changes of configuration which wo^ lead to 
partacular syntheses occurrmg optimally at various 
phases of the cycle 

The question of the site of protem and other 


syntheses m the cell is not without interest , it is 
possible that the nucleus of the cell is the mam seat 
of synthetic activity Many of the problems con- 
cerned m synthesis m the cell are problems of 
organisation, and for their solution a much more 
satisfactory objective picture of cell structure than 
we possess at present is essential 

Fou»datio» 8 or Child Pstoholoot 

In his presidential address to Section J 
(Psychology) Prof C W Valentme discusses the 
foundations of child psychology and their bearing 
on some problems of general psychology He 
opens by enumerating the values of the study 
of the early years as (1) the fascinating mterest 
for those who love children or who marvel at the 
wonder of the developing mmd, (2) to throw 
light on what is innate m the human being, (3) to 
counteract the tendency to interpret later child 
hood on the hnes of adult experience, and to act 
as a check on the tendency to rationalise adult 
behaviour 

In recent times three schools of thought have 
devoted special attention to the study of early 
life Psycho analysts maintain that the first 
four or five years are the most important m the 
fixing of character The behaviounstic school 
asserts that there are few geniune innate tendencies 
in man, and holds that any mfant, if taken m 
hand early enough, can be conditioned ’ into 
almost any type of character Lastly, the pioneer 
work of Dr Arnold Gesell has provided tests 
siutable for infants of a few months old, and he 
claims that the results of such testing afiord some 
evidence of correlations with normal mental 
development Such tests, however, are them 
selves m need of testing, since httle work has 
been done with young children and the present 
testers of young children are m the position of 
the testers of older children about twenty five 
years ago 

Some criticisms that can be made are (1) that 
the child of twelve months may be able to do 
some of Gesell’s tests for the two year olds and 
yet fail m some of those for his own age (2) that 
the tests are too dependent on the passing mood 
of the child , (3) that although Geral mamtains 
that fatigue and illness do not completely maiilf 
the stage of development, yet this would seem to 
be true only of the well established refiexes and 
not of the luucejU functions 

As a result of a careful study of thought m 
httle children, one is left with a strong impression 
that elementury thought processes appear very 
eafly Evidence is brought forward that the 
spatial relation, causal relation, relation of like- 
ness, and relation of evidenoe are apprehended at 
about three years of age This is m direct opposi- 
tion to the view of Pia^^, who would not plaoe 
such processes before we age of seven It is 
necessary to guard against the assumptions that 
thoi^t onlv develops when the corresponding 
wcHtf IB used and that one word used by a child 
must necessarily have the same oemtent of mean- 
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mg M when used by an adult These thouaht 
ptooeeses, tbou|^, only appear at first aporadioalty, 
nenoe the necessity for oaraul daily observation m 
the child’s own enviroiunent 

The outlook for the future is hopeful, and we 
may look forward to being able to test at about 
SIX months old a child’s inteUigenoe, its capacity 
for linguistic development, and its probable char 
aotenstio temperament It must be admitted, 
however, that the field of infant pB3rohology is 
still largely unexplored amd that the method and 
technique are greatly m need of improvement 

Pboblsms in Taxonomic and EcoNoiaa 
Botany 

Dr A W Hill’s presidential address to Section K 
(Botany) is entitlod Present day Problems in 
Taxononuc and Economic Botany ” In his 
opening remarks he refers to the work of J S 
Henslow, Thiselton Ityer, and Harold Wager, and 
eompares their services as teachers of botany He 
then discusses some of the present day problems m 
systematic botany conneotra with the species con 
cept ’ and the work of our great herbaria Refer- 
ence IS made to the prevalence of hybridisation m 
New Zealand and to the work of Dr Cockayne and 
of Dr. Lotsy and to the important effects on taxo 
norms work which must result from the fuller recog 
mtion of natural hybrids 

The question ot physiologioal varieties is also 
referred to, and examples are brought forward from 
South Africa, in coimexion with physiological 
varieties of PeiUzta and Saleola, and of Euoal^vs 
m Australia, and other plants The need of careful 
expenmental work in connexion with taxonomy is 
emphasis^, and a general review of the expen 
ments that have been made in cultivating plants at 
different altitudes and under different soil oondi 
tions IS gven Particular attention is paid to the 
work of Turesson in Sweden, and to the work which 
IS being earned out m England, m co operation with 
the Bntish Eook^oal Society, at Potteme, in Wilt- 
shire These expenments are showing t^t, with 
individuals of known genetic ongm, some remark 
able ohan^ can be produced when oertam plants, 
particularly Pkmtoffo major and SUene manttma, 
are mwn on different types of soil The sods used 
m the Potteme expenments are clay, sand, caloare 
ous clay, and calcareous sand The imixirtanoe of 
keeping accurate records m herbaria of the plants 
used m connexion with genetical and hybnduation 
woric IS referred to, and an account of the arrange 
ments that are being made at Kew m these diroo- 
tions IS given 

With regard to econonuc botany, some parti- 
oulaiB are mven of the mteresting observations 
which have been made of the flower behaviour of 
Avocado pears m America, and also with regard to 
the fertilisation of the date palm, and the economic 
importance of physiologioal vaneties is pomted out ; 
m such economic plants as para rubber, camphor, 
and Euealyptua dtvet, the essential od of which is 
used for the manufacture thymol and menthol 
Attention is also directed to the tung od trees 


{AleurUea) which are now being introduced to our 
Domimons and (blomes, smoe it seems likely 
that they also may show vanous physiologic^ 

X importance of combining herbarium work 
with stumes m the field is emphasised, and an 
account is given of the new activities m this direo 
tion which are being earned out at Kew, thanks to 
the grant made for this purpose by the Empire 
Marketing Board 

In oondusion, attention is directed to the need of 
more and better trained workers in the fields of 
taxonomic and economic botany The question of 
recruitment is discussed in the hope that it may be 
possible to widen the mterest in oiological science 
among those who are now being trained m the 
schools and universities of Great Bntain 

A Policy or Hiohkb Eduoation 

Lord Eustace Percy’s presidential address 
to Section L (Educational Science) is a plea 
for an appreciation of realities What, in the 
rapidly changing conditions of contemporary life, 
are the changes actually required to enable our 
schools to meet the higher educational needs of the 
individual boy and mrl * — needs which are largely 
determmed by the character of the services society 
will demand of them when they leave school 
I 'There is a tendency to day to assume that full 
time schooling up to sixteen years of age must be 
good for everyone, and that all we reqmre is a 
sufficient variety of schools and cumcula The 
assumption ignores the fact that higher education 
worthy of the name is the very antithesis of the 
‘ forcible feeding ’ largely and necessarily prevalent 
in the elements^ sts^ 

Higher education cannot work by compulsion, 
and ^e attempt to force pupils through this stage 
IS foredoomed to failure We are m face of an 
immment danger of the methods of elementary 
education being pushed up mto the hgher sphere, 
wherein sho^ be paramount the influence of 
‘those standards of academic freedom and m 
telleotual authority which it is the pccuhar func 
tion of the umversities to mamtam ’ Now, the 
umveiBity and techmeal college are m a special 
sense the mediators between the schools and 
society’s demand for their product The key to a 
new pohey m higher education is the populansa 
tion of the idea, already familiar to umversity 
appomtments boards, that industry is the ohiet, 
and mdeed ^e only direct, agent of social welfare 
In supplymg to it men tiwincd for its practical 
requirements, the umversities and colleges will be 
I merely fulfilling their traditional function of syn 
thesising research mto doctrine and keeping new 
Wrning up to date with new knowledM Their 
courses of training should be designed to react 
upon mdustiial practice, and their dmigners should 
aspire to acceptance by industiry not merely as 
subservient tramers but as mtellignit advisen 
It IS by such aooeptanoe that American mdustiy 
hM bem helped m some directions to eohpse that 
m Great Bntam. 
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How are we to interpret mdustry’s demand as 
oonditioiung practical meaaares at school reform * 
It IB a ^mand for mental keenness rather than for 
physical skill, and though there are signs of a 
revival of the craft element in, for example, the 
furniture industry, it u broadly true that tho 
demand for manual labour, skiU^ or unskilled, is 
giving place to a demand for labour mvolving at 
mast some measure of abstract thinking and 
planning This points to lonmr schooling It 
would be a mistake , however, ^ile we are still m 
this transitional sta^, to risk starting the full time 
schools of the future on wrong him by forcing 
them to assimilate a mass of pupils who would 
stay on at school with no clear object Our first 
aim should be to develop part tune education in 
technical schools and continuation classes for all 
children over fourteen 

Tho Hadow Report ideal of four year courses of 
iulltime schoohng for all from cloven to fifteen 
years of age should be ex^nded into the wider 
ideal of five year courses from eleven to sixteen, 
the first three in full time schools and the last two 
either in full time or part time according to the 
pupil’s needs The full time school should at every 
stage work in with the techmeal school so that 
the five year course may be made a really oontinu 
ous one Above this stage there will be our tradi 
tional type of secondary school and our semor 
technical courses, bnnging the pupil up to the 
college stage of higher education whether iii the 
techmeal college or the university 

VarSBINARY SOIKDTOX AKD AOBIOULTUBB 

Dr P J du Toit, the director of Vetennary 
tSemces and Animal Industry for the Umon (d 
South Africa, in his presidential address to Section 
H (Agnculture) gives a general outline of some of 
the most notable achievements of vetennary science 
in recent years and mdicates the close relation 
ship between this science, agnculture, and other 
sciences 

In the ^up of diseases caused by trypanosomes 
considerable progress has been made both in the 
treatment of infected animals by means of drugs, 
and m the campaign against tho transmitter, the 
tsetse fiy Nevertheless, Dr du loit urges that 
the work be supported more liberally, since these 
diseases are holdmg up the ailvancement and 
civihsation of Afnca 


Similar promw can be recorded in the elucidation 
of and the nnt against the diseases caused by 
piroplasms Drug treatment of some of these 
diseases is eminently successful In others, for 
example, anaplasmosis, satisfactoiy method of 
immunisation have been found In yet others, 
reliance has to be placed on the control of the 
transmitting agent the tick The discovery of 
the rdle played by the tick in the transmission of 
these diseases is one of the landmarks in the 
history of biological science 
Amongst the diseases caused by ultra visible 
viruses, rinderpest is a good example of a disease 
which has been eradicated from most countries 
by the apphcation of modem methods Great 
advanoes have also been made in the study of 
foot and mouth disease, rabies, and many other 
members of this group Similarly recent advanoes 
made m the science of bacteriology have rendered 
possible the control of various bacterial diseases, 
such as glanders and plenro pneumonia Con 
siderable mterest is now eentrra on the problem 
of tuberculosis work recently earned out in many 
countnes with the so called BCG vaccine m 
Calmette and Guenn seems to indicate that a new 
weapon against this disease has been found 

Dr du Toit further refers to the great importance 
of internal parasites (worms) to the uvestock 
industry Very good results have been obtained 
in the case of some of those infections (for example, 
stomach worms of sheep Hcenumehua cotUoriut) by 
means of drugs Emphasis is laid on the fact that 
aU available scientific knowledge must be apphed 
to the control of parasitic worms, or else the sneep 
fanning indnstiy will be ruined Great progress 
has also been maile in the eradication and control 
of diseases caused by external parasites and 
poisonous plants The problem of deficiencies, 
especially mineral deficiency in animals is bnefly 
referred to and it is shown how the cattle breeding 
industry has benefited from the application of the 
results of recent research work on this problem 
In conclusion Dr du Toit mentions the im 
portance of nutntion and breeding for the livestock 
industry and indicates how these problems are 
inter related with the problems of animal disease 
He pleads for further research on all these problems, 
and shows how South Afnca has profited from the 
results of woik earned out at the Vetennary 
Research Laboratory, Onderstepoort, Pretona 
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Brutol more than Lord Jastice Sir Edwaid Fry, tion, which took place m 1898, will alwa^ be 
FBS, the great mtemational lawyer, who was rememberedfor the remarkable presidential addreas 
bom m Union Street, Bristol, and was a local of Sir Wilham Crookes, m which he directed atten 
naturalist of national reputation , John Samuel tion to the limitations to the world’s wheat supply 
Budmtt was a well-known local naturahst , while and forecast the production of nitrogenous fortii 
the thud meeting m Bristol of the British Associa isers from the au 


Recent Hydro-Electric Developments in the Alps and the Apennines 

By Dr Bbysson CtnnnKOHAH 


T he widely extended and systematic exploita 
tion within recent yean of the yaluable water 
power resources of Switzerland and Italy, hitherto 
Imig latent among the mountain chains of the 
Alps and the Apennines, is one of the most stnkmg 
features m connexion with the modem mdustnal 
and commercial deyelopments of the countries in 
question, and it has bmn, and is being, attended 
by economic repercussions affecting various nation 
ahties, mcluding our own Coal, the usual source 
of energy for power purposes where it can be 
mined, is lacking as a natural deposit, and, m the 
past, manufacturers using mmeral fuel have had 
to rely in the main on importations from abroad, 
a very considerable portion of which came from 
Great Britain (South Wales and the Tsme district) 
The acute expenence during the War, when these 
external supphes were cut off, brought homo to 
the Swiss *and Itahan peoples the necessity of 
finding some internal means of making go^ a 
deficiency which tended to hamper, and even to 
paralyse, theu mdustnal actmties and placed them 
at the mercy of foreign mterests Not surprisingly, 
theu attention was directed to the great potential 
value of the streams and lakes in the mountainous 
distncts, where an untold quantity of water lay 
ready for utilisation and was capable, in a very 
la^ measure, of meeting commercial and in 
dustnal needs These elevated reservoirs and 
mountamstreamsGouldbehamessedsoasto produce 
eleotnc current, which, in turn, could be distobuted 
far and wide to suitable pomts of apphoation 
The visitor to northern Italy and Switzerland at 
the present tune cannot fail to notice the growing 
network of transmission Imes which is spreading 
over the face of the country, scaling mountam 
fianks and ndges, traversing hills, valleys, and 
plains, and linking up mties and centres of popula 
tion with an enormous spider’s web of copper and 
alnmmium wire Where, m past dim, tne land- 
scape’s most conspicuous artificial mtures were 
picturesque campaniles and church steeples, there 
are now to be seen, m challenging oomp^tion, 
lofty steel framed pyhms and stt^ards, ranged in 
long files which, like the telegraph poles alonrade 
a iwway track, attend the toaveller throughout 
hiiyoumeys 

Ime utilisation of water power f(u the generation 
of deotncity, or rather its systematio exploitation 
for the purpose on a hurge scale, is a comparatively 
recent ontraprlse Until the close of last oentiuy 
eleotnoity was generated almost entirely by steam 
power Canada— a country similarly hanchoapped 
No 3176, VoL 126] 


to Italy and Switzerland in regard to its lack of 
natural coal deposits— which hu now no lees than 
SIX milhon water horse power harnessed to its 
eleotnc generating stations, possessed m 1900 less 
than 2M,000 realised horse power In Italy, 
pioneer steps were first undertaken towards the 
end of the eighties, when m 1888 the city of Trento 
installed a plant of 500 kw , and between 1892 and 
1895, when at Tivoh and Pademo scarcely less 
modmt installations were inaugurated, the former 
to supply current to Rome at 6000 volts and the 
latter to Milan at 13,000 volts It maj be afSrmed 
that these small undertakings marked the imtiation 
in Europe of the great movement in hydro eleotnc 
exploitation which is so actively in progress at the 
present time throughout the world and has re 
volutionised m no small measure the methods and 
operations of manufacture and industry 
In this and two succeeding articles it is proposed 
to give a bnef descnption of the conditions and 
present position m regard to Wdro electnc de 
velopments in Switzerland and Italy and to set 
down certain personal impressions formed dunng 
a recent senes of vwits to some of the leading and 
most modem installations 

Both countnes have mountain systems of great 
magmtnde and extent The towenng heights 
attamed by the ranges have naturally a very manced 
infinence m confemng a notable degree of head, 
or pressure, on supplies of water whi^ can be col- 
lected, diverted ai^ utilised for power purposes 
In this respect, however, it is desurable to point out 
a distmction between the two classes of mountain 
ranm The essential characteristic of the Alps 
18 their abundance of glaciers, with extensive areas 
of frozen snow and ice, which cover their sumnuts 
and topmost slopes practically in perpetuity 
From the gradual and periodical mcltmg of them 
masses of ice and snow come the streams and water 
falls which constitute so charming a feature of 
the landscape But the flow is intermittent and 
limited to those seasons of the year in which the 
temperature is sufficiently high to cause thawmg 
In other words, it is only dunng the summer 
montiis that supphes of flowmg water from these 
sources arc available Dunng the rest of the year 
thOT are imprisoned m a sohd state 

1 shows a view of the Fiz Palu and the Palll 
Glacier in the Bernina Range, one of the sources of 
suppiy of the Brusio Power Works m the Canton 
of the Gnsons, Switzerland 
In the Apennmes, on the other hand, there is an 
absence of gkciets and very rarely do these heights 
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and their area natoral] 

.. Moreover, thw have been 
r (mter oonatmotional dlffiotilttoi than thoee 
on the lower slopea, which, althouf^ in aome oaaee 


reach the level of perpetual snow. The consequence 
ia that, aa regards water supphea, an entirely differ- 
ent regimen prevails. It u not from glaciers and 
anowflelds that the waterooursea 
of the defiles and valleys are fed, 
but from the ordinary rainfall, 
which is seasonal and ohi<^y in 
evidence during the autumn and 
winter, whereas the summer pre- 
oip^tion ia slight. 

^e difference may beaiunmed 


requiring dams m greater lengtii, 
and ewUy aooeaaible. The impedimenta in the 
way of the conveyance of materiiu and the oanying 
on of works in the higher regions are obviously 
very c^t and the ooat of such operations is oone- 
spondingly heavy. 

Li the formation of storage reservoirs, regard 
has naturally been had to the possibilities of utiHs- 
ing the conjuration of the district to the best 
aovantage. iKsplte the ezistenoe, however, among 
the mountain ranges of quite a number of naturu 
lakes which form admirable reservoin of water 
suitable for power pnnioses, the phyaioal conditions 
have not always uvonrable, and, the distribu- 
tion being irregular, in many oases, use has had to 
be made of other sites which uve required extensive 
constructional operations in order to devekm them 
adequately as basins of supply. Some ol these 
artifloial basins, eepeoiallv those of low or moderate 
altitude, are of remarkable rise ; there are about 
fifty or BO in Italy abne, each containiim more than 
one million cubic meties of water. Perhaps the 
most notable of recent years is the reservoir of 
Tirso, m Sardinia, which has a maximum capacity 
of about 400 million cubic metres. 

One of the earliest examples is the reservoir at 
Cismon, in the province of Bellnno, by means of 
which the Societh Adriatioa d’Elettrioitk has been 
able to impound four million cubic metres. It 
possesses some interesting features. Constructed 
between 1005 and 1008, and the first of its type in 


up by 
electiio 


saying that the hydro- 
inste^tio: 


tions among the 
Aim are, m general, aotnatra by 
lofty heads and small (even, in 
some oases, exiguous) supplies, 
with a service which is only 
fuUy effective during the sum- 
mer, whereas thoee among the 
Apennines have a more moder- 
ate fall with better and mxxce 
copious supplies, frequently 
in association with impounding 
reservoirs in the lower leveb, 
the seasonal activity being most 
pronounced during the autumn 
and winter. 

Impounding reservoirs, how- 
are not limited to the 


tin Almne in- 
stallations, though in that case 
tiiey are located at conriderably 
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Italy, the maionry dam, which is shown in Fig. 2, 
is in the fonn of a stonder arch snpported by rook 
abutments on each side so olosdy adjacent that 
the chord of the arc is only 40 metres in length. 
The thioknees of the dam at the top is 3 metres, 
increasing to 12 metrea at the base. The height is 
44 metres. The overflow, sometimes 2 metres in 
depth, passes over a rectilinear crest supported by 
the flanks of the dam and a oentnd pier. The 
conduit to the power station (shown in Fig 3) 
takes the form of a tunnel kilometres in length, 
at the end cd which are two pressure tubes of 1-8 
metre diameter. These, with a fall of 52 metrea 
and a flow of 18 cubic metres ^ second, feed two 
generators, the joint oapadiy of which is just under 
10,000 horse power. 

Another point to which attention may be 
directed as oharaoteristio of both Alpine and Apen- 


Btatistics as are published lead to the conclusion 
that the available water horse power of Italy is of 
the order of five to six millions,^ and that of Switzer- 
land rather less— say four mUlions.* These figures 
must be taken with reserve ; they are ^bably, 
almost certainly, under-estimatea, but tney may 
serve as the ba^ of an interesting comparison 
with similar estimates applicable to CSinada, wha«, 
as noted in a recent article in Natcbi,* the available 
hme power is calculated to exceed forty millions. 
On the other hand, the area of Canada is more than 
thirty times as great as Italy and 233 times as 
great as SwitzerUmd. Acoon&igly it will be seen 
that, despite the mMnitude and impressiveness of 
the developments which have been proceeding on 
the North American continent, the potential in- 
tensity of development on an area basis is much 
greater in the European countries 


the intermission of their supplies, 
is that for the purpose of securing 
constant supplies of power it has 
been neoeestuy to supplement 
them in a number of oases by 
‘ thermic ' or steam generating 
stations, in which current is 
generate by power derived from 
the consumption of fuel. Thus 
it will be seen that, as distinct 
from pure^r hydro-electric power 
staticms, such as those in eastern 
Canada, which are more or less in 
constant action under the energy 
derived from streams and rivers at 
low altitudes with plentiful sup- 
plies of water, the power stations 
m northern Italy are worked in 
conjunction with thermic stations 
which come into operation when 
the natural wat« power is sus- 
pended or is insufficient. These 
two sets of stations have to be 
oonneoted and linked op in a com- 
pensatory system, which crunpli- 
cates matters a little more tium would be the case 



tej, Edii^, AdameUo, Adriatica, dentil 
and South Qronpi, have six thermic stations, at 
Turfaigo, Genoa, Baoonga, Maighera (Venice), Leg- 
horn, and Naplm respectively. 

Attempts nave be«i made from time to time to 
determine within reasonably dose limits the total 
available supplv of hydraulio meigy in various 
countries, ui all oompntations of this Mnd there is 
much scope for error, due to the nnrdiabilitiy and 
insufflcienev of the data at hand. Oonotnsiena, 
therefore, have n ecessa ri ly been of the nature of 
mere approximations, subject to oorreotion as 
further investigMtoui have been made and the 
results of aotuu utiUsathms have become known. 
At the present time, estimates are still too vague to 
permit of any close or rigorous figures, but for the 
I of this notice n may be saffi that fuoh 
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During 1929, some 400,000 additional water 
horse power was installed in new, or extoided, 
hydro-dectrio stations in Italy, brini^ the aggre- 
gats of installations up to about 44 mulum Emse 
power. Hie latest available figures iw Switswland 
indicate that smne 2^ million horse power had been 
realised in various installations up to the end of 
1929. It must be admitted, however, that tiie 
difficulties in the way of instituting an exact oaosns 
of all installations, large uid small, public and 
private, direct aoti^ and tranamisni<^^_are sudh 
that the returns, while substantially correct, may 
notbequitepredadyso. At a stage when progress 
is rapia and tihe situation changes from monm to 
mon&, absolute accuracy is, pe^ps, of no great 
account. 

M e( tiM WoiU": poUkhad br 
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Obituary. 

J A Li BKi. Fob Mik B S uumv unace of that of tho other A oarbm atom 

T he drath of Joseph Aohilk Le Bel, which so attaohM to fonr di&rent radicles is termed 
oootirred m Pans on Aug 6 , removes a as 3 nnmetno, and, m accordance with the oon- 
veteran who had been closely associated with the olnsion of van ’t Hoff and Le Bel, all sabstanoes 
rapid development of orgaiuo chemist^ dnrmg the whtoh contain one asymmetnc carbon atom m the 
latter part m the last oentniy Le ^ was bom molecule have been round to exist m two mirror 
at Foohelbronn, Alsace, on Jan 21, 1817, and was a image or enantiomorohously related, conflgura 
nephew of Boussingault, the asnoultural chemist tions, of anthmetically equal but algebraically 
He was a student at the Boole Polytechmque from opposite rotatory powers 

1865 to 1867 and became successively assistant to Le Bel arrived at the theory m a somewhat 
Bidard, the discoverer of bromme, at the Coll^ de different manner He disoussM the mode in 
France, and to WhrUs, at the Brole de Mldeome which the four umvalent radicles attached to a 
m ^ns For some tune he was m charge of the quadrivalent carbon should arrange themselves as 
petroleum workings at Peohelbrorm, in which his a pure question of equihbnum, and hence arrived 
unde was mterested , he became and remamed an at the tetrahedral environment of the central 
ardent partasan of Mendel5effs view that the carbon atom with the same oonsequenoes, as 
petrolenm deposits result from the action of steam regards asymmetry, as those of van ’t Hoff It is 
on metaUio carbides at volcanic temperatures not yet settled whether van ’t Hoff s view that the 

Le Bel holds an honoured position in the history carbon atom carries fonr valency directions duected 
of science as one d those emment French natural towards the four apices of a uroumsonbed regular 
philoaophers who discovered and wmfced out the tetrahedron, is prmerable to that of Le Bel, but 
earlier consequences of optical rotatory power the tendency ra modem orgamo chemist^ is 
Ar^ observed in 1811 that the plane of polansa certainly towwls the Le Bel imphoation that the 
tion of a beun of polarised light is deflected by four carbon valency directions are not so fixed 
passage through a plate of quarto cut perpendicular Probably, however, both men were making m 
to the optM axis m 1815 ttot found that oertam 1874 an moomplete statement of the same thmg 
orgamc Iiqmds, such as tnrpentme are also optic although more than half a century has elapsed, it is 
ally active m ^e same sense In tht fifties and not y^ possible to state the theory of the asym 
‘sixties Pasteur concluded from his classical metric carbon atom m more defimte and explicit 
mvestigaticm of the tartanc acids that the optical terms than was dene at that date 
rotatory power of aqueous solutions of these Le Bel was the first to separate an optically 
oigamo oompounda arises from asymmetry of their active component from the synthetic mixture of 
molecular configurations No progress was made the two mirror image components of a compound 
however, m the problem of ascertaining the defimte containing an asymmetnc carbon atom , he did 
arrangement m three dimensional space of the this m most oases by taking advantage of the 
atomic components of optically active molecules selective destructive action of lower organisms on 
called for by Pasteur’s fundimental conclusion, the laevo and dextro isomendee He was also 
until the doctnne of the asymmetnc carbon atom the first to show that when the asymmetnc carbon 
was enunciated atom of an optically active substance of the type. 

The theory of the asymmetoic carbon atom was CWXYZ, beromee symmetno by conversion mto 
put forward mdependently and practically simul the alhed compound, CX,YZ, ^e optical adavity 
taneously by van ‘t Hoff and Le Bel m 1874, disappears 

after a hnm penod of discussion, aooompamed by Later, Le Bel extended his stereochemical oon 
a oertam amount of hvely ndioule, the the(»y oeptions to quinquevalent nitrogen compounds 
became universally accepted and to day forms and announced m 1891 that he had been able to 
the foundation of the vast subject of the stereo obtam optically active methylethylprppyhsobutyl- 
ohemistry of carbon compounds The theory was ammomum salto this obsorvation could not be 
evolved m a somewhat different fashion by its two confirmed by others, uid is no doubt mmtjlfftn 
authors Van ‘t Hoff proceeded from the assump The laboratory techmque for deal^ with such 
tion that, in such a molecule as that of methane, complex substomces haa not then been sufflcientiy 
CH 4 the four valency diredaons of the carbon woAed out, and it was not until 1896 that the first 
atom are directed from a centre, reimesenting the optically active substituted ammonium salts con- 
carbon atom, towards the amoes of a regular taming an asymmetnc qumqnevalent mtrogen 
circumscnbmg tetrahedron, w four hydngen atom, but no asymmetnc carl^n atom, were 
atoms being centred at those apoes In the first prepared 

substitution denvatives of methane of the ^rpes, Le Bm did not publish a great amount of expen 
CXgY, CX,YZ X, Y and Z being imivaimt mental work, proMbly because he held no academic 
radioltt, no isomensm should exist if the four poet and so found few collaborators , his wntings 
radicles he at the apoes of the tetrahedron as cover, however, a wide range of subjects a^ are 
foreshadowed by the theojy when all four permeated by a qmte uncommon philosophic spint 
radicles attached to the central carbon are different. He was an mdividuahst and mixed httle with ^ 
as m the type CWXYZ, two isomendee shoukl scientifio colleagues , he was mtolerant of (^mal 
exist, the space configuration of one being the dom m any of its aspects, imd was wont to express 
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hu (Kmtempt of bnieanonoy with aome vigour 
Hn ongmauty of thought, ub outopokenneas, and 
hia unoonventionahty, indeed bohe mi a n mn. made 
him somewhat diffio^ of aooew, but m oongemal 
society he was a dehghtfnl companion, full of 
knowledge of the world and spaikling with anecdote 
and caustic wit He maintained nis mtereet m 
Boienoe to tiie end, and, so late as April last, offered 
a money prize for the rediscovery c/L a mioroeoopio 
green alga, found and lost by hm, which had ue 


power of converting atmospheno mtrogen mto 
ammonia 

Le Bel was president of the French Oiemical 
Society m 1892 , he was a Commander of the Legion 
of Honour and a member of the Pans Academy 
of Sciences He was elected an honorary fellow of 
the Chemical Society m 1908 and a foreign member 
of the Royal Society m 1911 , m 1803 both he and 
van ’t Hoff became Davy medallists of the l^yal 
Society W J Pop* 


News and Views. 


Faor F O Bowes, whose presidential address 
to the British Association is pnnted m our Supple- 
ment this week, is an outstanding figure in British 
botany Following a bnef peiiod as lecturer in 
botany at the Imperial College of Science, South 
Kensington, he became Regius professor of botany 
m Qlas^w m 1888, and there dunng his forty years 
of tenure of his chair devoted himself with botmdless 
energy to the study of problems of plant morphology 
and afhiuty Hia influence as a teaohei, investigator, 
and admmistrator has been marked, and it may 
truly be said that he has done more than any other 
living botanist to form botanical opinion and stimu 
late research in his field of special mquiiy As a 
writer be has shown rare gifts of both aiudyaia and 
synthesis ^ He is the author of many publications 
which have bem widely read and constantly adimred, 
both for their olanty of expression and constructive 
reasoning Chief among these are “ The Origin of a 
Land Flora ’ , publiahed in 1908, and his works on 
the ‘Ferns”, published since 1023, but he has also 
devoted himself to more popular exposition m such 
woiks as The Botany of the Living Plant ” and 
‘ Plants and Man ” He has held the presidential 
ohair of the Royal Society of Edinburgh, has thnee 
bem presideat of the Botanical Section of the British 
Association, and among the numerous other distmc 
tions whidi have fallen to him m reoogrution of his 
work are a Royal Medal of the Royal Society, the 
Linnean Medal of the Linnean Society, and the HeiU 
Pnze of the Royal Society of Edmburgh 

To one so deeply mterested as Prof Bower m both 
the details of morphological study and broad philo 
sophioal diBOUsBion, the choice of subject for his 
presidential addrem to the Bntish Association at 
Bristol may have been easy, and m ohooemg as his 
theme “ Size and Form m Plants ” he has presented 
a topic which has for long claimed his attention 
Startmg with Darwin’s view of life that from simple 
beguuu^ creatures of endless form and beauty have 
been, and are being, evolved, he touches lightly on a 
probable common origin of the kingdoms of plants 
and animals, their early divergenoe in descent, their 
moreaeing size and complexity, and the attainment 
of those vaned forms of colonial hfe which we call 
the higher creatures If the offspring fail to separate, 
ookmiol life is begun wid the surfaces of mteraotion 
With the outer worid are restricted , growth of the 
dual partners prooeeds to its hmits, and diviaon, 
without separation of the offspring, follows Ihus 
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step by step the stature of the colony increases, the 
l»oblen» of life change for the individual components, 
and refleot themselves m the vanously differentiated 
tissues which they come to oompose But though 
many of the umts may die without dividing, and thus 
contribute m varied ways to the services of the colony 
as oonduotive and supporting tissues, m plants there 
18 a residue of cells, mainly massed at the growing 
points of stem and root, which up to the limits of size 
and form of the colony may continue to grow, divide, 
and ountnbute still further to the stature of the 
colonial being On the other hand, it would appear 
that the extreme stature mechamcally jiossible for a 
tree trunk thus evolved is about 300 feet, and that 
this comcides approximately with the limits of height 
of the canopy of a tropical forest , that the members 
of the plant kingdom range in size between the 
microbe and the forest tree, and that the vaned fonns 
of oolomal plants which have won success m descent 
have been determmed in large measure by the size 
factor 

It is to the elaboiation of this thesis that Prof 
Bower s presidential address is largely devoted, and 
m its development the surfaces through which the 
pfaysiologioal exchanges within the plant, and with 
the outer world, are maintained, arc discussed In 
bnef. It IS held that both m extent and arrangement 
a plan of external form and internal differentiation 
may be satisfactory up to a limit of colonial stature, 
that if the plan is mamtained beyond this limit the 
creature fails, that throughout descent fulutee from 
this cause are manifold, and that Nature has not 
failed to seek and find escape fiom extinction for 
many of her oreatures, as their size mcreased, in re 
arrangonent of the surfaces of physiological exchange, 
both internal and external It is on this view that 
Prof Bower has sought once more to direct attrition 
to the wonders of form and structure which pass 
coldly to day under the soienoe of moiphology, and 
to place them as reasonable and vaned soluUons 
which have been found to the problems of life m its 
higher forms Tbs address closes with a note of 
appeal to all who may assist m rendering the link of 
usefulness between pure research and appbcation 
stronger, and a high appreciation of all that has 
within recent years been attempted and aooomplishsd 
m this direction 

Ir one may judge from the first days of the mnnal 
meeting of the Bntish Association now m progress at 
Bristol, the gathsnng will rank m ons of the most 
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■uooeMful m recent yean The organuation of the 
meetuig u very complete, the reception room bemg 
set m the commodious and beautiful Great Hall of the 
Umversity and the aeo1»(His all adequately housed near 
It The figures of the attendance to date exceed 2800, 
many vuiton being attracted no doubt as much hy 
the mterest of the city and its environs as by the 
scientific papen As we go to press. Prof Bowers 
presidential address is being delivered m the Colston 
HalU which visitors to the previous meeting in 1808 
may remember was dramatically burnt down two 
days before that meetuig The first of the citizens 
lectures is being given on Sept 4 by Sir Darnel Hall, on 
‘ Appke the Effect of Besearoh on Production 
This subject has special local mterest m view of the 
work of the Umversity Agneultural Station, which was 
founded from the ea^er Fruit and Cider Institute at 
Long Ashton On the same evening the Lord Mayor 
IB holding a reception m the Museum and Art Gallery, 
followed by a dance m the Victoria Rooms Amongst 
other itwns of special mterest m the programme for 
Thuraday are the address by Prof Abercrombie to the 
conference of delegatee, on national parks, and also 
the inspection of the Henry Herbert Wills Physical 
Laboratory, with demonstrations to members of 
Section A Visits to Messrs Wills' tobacco factory 
and short tours of histone Bristol, which are taking 
place dady, are beuig well patronis^ The handbook 
for the meeting is m magasme form, and includes 
artuslee on previous meetings of the Association at 
Bristol and on the development of the Umversity, 
together with an illustrated account of the old and 
new city of Bristol 

Bt the retirement on Sept 1 of Mr H W Diokm 
son, the eemor keeper, the Science Museum, South 
Kensington loses one of its best known officers Bom 
at Ulverston, Lancashire, sixty years ago, Mr Dickm 
eon was educated at Manchester Grammar School and 
Owens College, and after gaming practical engineering 
expenenoe m various works, m 1896 he jomed the 
staff of the Science Museum, when it was still part of 
the South Kensington Museums During his thirty 
five years* service he has served under four directors, 
Genwal Q R Festmg, Mr W I Last, Sir Franoia 
Ogilvie, and the present director. Sir Henry Lyons, 
and has been associated with all the modem develop 
ments of the Museum As an assistant keeper and 
a keeper he has been responsible for the compilation 
of various catalogues, while as souor keeper of the 
engmeenng coUeettons, the task fell to him of installing 
the unportai^ exhibits m the ground floor of the new 
gallenea opened by the King m 1928 In addition to 
his ordinary duties, he has acted for sixteen years as 
secretary to the Advisory Council of the Science 
Museum, presided over by Sir Hugh Bell, and during 
the War was secretary to a panel of men of science set 
up by the Mmistry of Mumtions for the examination 
of mventions 

Mb Dioxinsoms travels have made him widely 
known m the Umted States and on (he Cemtment 
Since the formation m 1920 of the Newcomen Society, : 
he has acted as honorary secretary. Mid recently he j 
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has acctyited the hmiorary secretaryship of the Second 
International Congress of the History of Science and 
Teohnology, which will meet m London next June and 
July under the preaidenoy of Dr Charleo Singer He 
IS tile author of a life of Robert Fulton, and the jomt 
author, with Mr Rhys Jrakins, of the fine memorial 
volume on James Watt issued m 1919 m oonnexum 
with the Watt centenary oelebratioiis Thou|^ his 
retirement maria the end of Mr Dickinson s official 
career, we are glad to know that it will not mark the 
cessation of hu activities m furthering the study of 
engmeermg and technological history 

Trb Canadian Supplement of the BntUk Medteal 
Journal of Aug 80 contains the full text of Lord 
Moynihan s Lister oration dehvered on the occasion 
of the annual meetuig of the British Medical Associa 
tion at Wmmpeg on Aug 29 Lord Moynihan de 
scribed Lister as the greatest material benefactor the 
world has ever known, and as one who has saved more 
1 ives than all the wars of all the ages have thrown away 
Lister created a new world for surgery by makmg it 
possible to prevent infection m new wounds and to deal 
more suooeesfully than before with wound infection 
already established This aohievraoent was due to the 
recognition of a new prmciple, namely, that surgical in 
feotion was due to hvmg microbes witii their power 
of inflmtely rapid propagation in wounds In other 
words, Lister s success was due to the iqiphoation to 
surgery of Pasteur s researches on putrefaction and 
fermentation, to which his attention was first directed 
m 1866 by Ihoinas Anderson, professor of chemistry 
at Glasgow At first, as the result of Pasteur s m 
fluenoe Lister regarded the air as the chief source of 
danger, and therefore made considerable use of the 
oarboho spray, which he af towards discarded, but 
he afterwards oonvinoed himself that the surgeon s 
fingers and instruments were more to be feared than 
the air In spite of the scepticism, ridicule, and m 
differmoe of many emment contemporary surgeons. 
Later succeeded in reducing almoet to zero the mci 
dmoe of erysipelas, pywmia, hospital gangrene, and 
tetanus, which had hitherto been nfe m tiie Glasgow 
Infirmary as m otiiw large hospitab, and m under 
taking snooessfully operations which had hitherto 
been regarded as too dangerous In conclusion. Lord 
Moymbmi attributes Lister s ultimate tnun^h not so 
much to his supreme mtellectual gifts as to his idealism, 
enthusiasm, earnestness, and courage 

Db Axb 6 HBOudKA has recently returned to 
Washington from Alaska, where he has spent the 
spring and eariy summer m mveetigatmg the ethnology 
of the Ednino of Kuskokwun River Aooording to 
a rtywrt circulated by Science Service of Washington, 
D 0 , Dr HrdliCka found that the Eskimo m this area 
now number about three thousand They had not 
previously been studied on the spot, and he was 
fortunate enough to be able to measure a considerable 
numberofthem He also unearthed a number of vwy 
ancient burials, and by measuring the skeletal remains 
was able to establish their physical characters over a 
oonsidersble penod, possibly some hundreds of yean 
The results show tiiat the type has remamed constant 
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for 8 long penod of time, and Dr HrdliCka oonoludee. 
It 18 stated, that it represents the old onginal type of 
Eakimo from which other types have developed The 
distinctive feature m this type is that it lacks the 
extraordinary facial development and outstanding 
jaws charactenstic of the Eskimo of Greenland and 
other Arctic regions The differentiation is so marked, 
especially in the older specimens, as to warrant, m 
Di Hrdli6ka s view, the conclusion that the onginal 
typo was Indian and to set definitely at rest any ques 
tion that the Eskimo are of a different and distinct 
race No doubt more will be heard of this matter at 
the International Congress of Americanists which 
meets at Hamburg on Sept 7-13 

An article by the special corresjiondont of the 1 tmes 
m the issue of Aug 70 gives an euicount of some of the 
results obtamed by Prof Siegfried Loeschke on a site 
in Roman Ti ler on the Moselle The site in question, 
which lies outside the original walls of the city founded 
by Augustus m the Altbachtnl, was discovered by 
Prof Loeschke m 1924 Tlie excavations wore begun 
in the following yeai and continued until Aug 0 last 
when they were closed down owing to economic difh 
cultios Ihey have produced some remarkable re 
suits es[ie(ially m their beating upon the rohgious 
beliefs and culture of the jiagan Froven, of whom 
little was known pievioualy In fact, these excava 
tions have been pronounced by German authorities 
to lie the moat im])oi tant for many years in the sphere 
of Romano German cultural development and m the 
additions they have made to knowledge of theistic 
tults on f eltic soil No less than twenty four temples 
and twenty nme chapels have been discovered m the 
course of these excavations Among the more m 
teresting finds during the current season is a life sized 
marble statue of the goddess Arduinna, from whom 
the Ardennes takes Its name , thisatatue is pronounced 
to be the finest marble found at Iner since 1846 
Another is a representation m baked clay of the Celtic 
goddess of the woods and waters, Artie, m the form 
of a bull with forelegs arched over the figure of a youth 
This IS headless, but otherwise complete -with pedi 
ment A number of representations of other deities 
have been discovered, some of which are still un 
identified, but m 1928 among a hundred clay 
statuettes found in a building adjoining a temple were 
a number unquestionably mtended to represent the 
Uermanio deities, Wodan, Ziu, and Donar, which were 
equated with the Roman deities, Jupiter, Mors, and 
Hercules This find confirms, ui Prof Loesohke’s 
view, the statement of Romui writers that the Qor 
marnc tribes worshipped Hercules, though the Oauls 
left no such tradition 

FaoH the publication of some of the particulars of 
the will of the late Miss Sarah Pnestley Wamwnght, 
8 great granddaughter of the emment natural 
philosopher Joseph Pnestley, we learn that the 
diploma and seal m box sent to him by the Empress 
Catherme of Russia, together with hu Copley Medal, 
have been bequeathed to the Royal Society This 
medal was awarded to him m 1 7 78 for hiB “ Expenmsnts 
on different kinds of Air **, read to the Society two 
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years before he announced the discovery of oxygen 
But from an mterestmg letter from hranklm to 
Canton, reprmted m Weld s History of the Royal 
Society ”, 1848, it will be seen that it hod boon pro 
posed to award him the medal m 1767 for his ex 
penmenta in eleotncity When makmg the preaenta 
tion m 1773, Sir •John Pnngle, the president, said to 
Pnestley In the name and bv the authonty of the 
Royal Soiiety of Tendon, instituted foi the improve 
ment of Natural Knowledge, I present you with this 
medal, the palm and laurel of this coniinimity, aa a 
faithful and unfailmg testimony of their rega^, and 
of the just sense they have of your ment, and of the 
persevenng industry with which you have promoted 
the viewH, and thereby the honoui of the Society 
And in thoir behalf I must earnestly letjuest you to 
continue those liberal and valuable inquiries whether 
by prosecuting this suhjert, probably not \Pl ex 
hausted, or by investigating the natiiio of other 
eubtill fluids of the univeise Shortly after being 
awarded the medal, Priestley was eleoteil one of the 
eight foreign associates of the Pans Academy ot 
bciencee 

Asbroadiast icu iving sots with outsidi aerials aie 
muth used m Great Biitain the following account of 
what happened when tlie aei lal of a house in Doncastci 
was struck by bghtning will be of iiitiiest It is 
probable that some one had forgotten to eaith the 
aetial after using theset A npoitof the damage done 
(with a diogiam) is given in the hUctrmil Tirntn foi 
Aug 28 Iho house was on high gioiind, somewhat 
exposed and was near the middle of a long low of 
houses Tlie hoii/ontal aetial wire was attached to 
the top of a 38 foot pole thioiigh an insulator and to 
a slioit pole on a chimney stack on the roof It then 
went downwards to two iron biackets and insulatois 
which kept it away from the building I<ina11y it 
enteied a room on the ground floor thiough a leading 
in tube and was attached to the receiving set Ihe 
Iightmng flash seems to have struck the hoiizontal 
part of the aenal and branched in each diiectiun 
Tlie insulator at the pole end was smashed and the 
aenal fell In the other direction the lightning seems 
to have sideflashed down the outside of the chimney 
stack, as the lead on the roof was pulled up some six 
inches round the base of the stack The iiumlatui 
on the top bracket was smashed a c harge mdeilaHhing 
through it into a wall of lath and jilaster separating 
two rooms, apparently bursting the wall and scatter 
ing plaster into each room The inaulatni of the lower 
bracket was unbroken, a charge aicing to the bneks 
and scattering portions of them a distance of about 
thirty feet The rest of the charge enterrd the re- 
ceiving set and burst a condensei in it On raising 
the hd, it looked os if everything hod been sprayed 
over with pitch, doubtless from the condensei , but no 
damage was done to the valves or the transformers 
The house fuses for the eleotnc hghting mama were 
blown and three eleotnc lampa had their filaments 
broken, but the insulation of the mains was un 
damaged Most seta with outside aenals have hght 
ning proteoton It is advisable, therefore, to see that 
they are switched on during a thunderstorm 
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“ Thk present centrifugal movement towards 
specialisation with its reeoltant divergency of mteresta 
and tendency to misunderstanding between workers ” 
was deplored by Mr C E Andhews, Govemment 
Geologist in Xew South Wales, m his recent presidential 
address to the Australian and New Zealand Associa 
tion for the Advancement of Science Ue commended 
the suggestion once made by Gilbert, the philosopher 
geologut of Amenoa, who advocated “ the extensive 
use of the * Intellectuid Excursion * amongst workers ”, 
meanmg thereby that thqr should take an mtelligent 
mterest m work going on m otiier fields besides their 
own Such exouruons may prove a fruitful source of 
inspiration, an instance of which was given by Mr 
Andrews in Darwm a utilisation m the ‘ Ongm of 
Species ” of Mathew’s work on “ Naval Timber " He 
might also have added that perhaps Darwm 's master 
piece would never have been written had not the 
author perused Halthus’s “Essay on Population” 
But altogether apart from the stimulating efieot of 
occasional excursions mto other fields, there is the 
enlargement of the imnd which accompanies the 
synoptic ’ pomt of view Men of science have some 
times been charged with Phihstmism, and specialism 
may easily tend m this direction The beet antidote 
would be that every student should work out some 
sort of a philosophical outlook for himself , but this he 
will scarcely do if he is blmd to the importance of every 
subject except his own 

Thk T. nivcrsity of Ixindun Animal B elfare Society 
has sent us a letter appealing for infoimation about 
the condition under which badgers and otters oxist 
to day in Biitain These aie elusive animals and 
their secretive and nocturnal habits must make the 
collecting of accurate information about their dia 
tnbution and uiunbors wellnigh impossible, but a 
piesent day census even if incomplete, would give 
a kind of standard by which fluctuations in future 
years might be tested Helpers in this good work are 
requested to answer a senes of questions with the 
view of elucidating (o) The looahties now inhabited 
by badgers and otters, their numbers and the yean 
of special abundance or scarcity, the nature of their 
habitats, and natural causes of death , (6) their habita, 
especially in legard to their economic relations to the 
farm, game preserving, and Ashing , (c) methods of 
trapping and their desirabihty or otherwise from the 
point of view of cruelty involved, the nature of the 
‘ sport ’ the creatures are subject to, and whether it is 
desirable 08 an effective means of destruction Replies 
to the queries, which have been stated above in 
summary, should be sent to BCias Ada Hallett, S4 Acre 
Lane, London, S W 2 

Da John WAi.TOir, lecturer in botany in the 
Umversity of Manchester, who has been appointed 
to the Begins profesBorship of botany in the Umversity 
of Glasgow (Naxuaa, Aug 80, p M2), is well known 
as a distinguished authority upon foasil plants, par* 
ticularly those of the Carboniferoui system, and his 
appointment to the University of Glasgow seems 
particularly appropnate m view of the faot that the 
department of botany m that University houses the 
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great Kidston collection of fossil plants with its 
aooompanying hbrary The new professor may be 
expected to oany on the morphologioal traditions of 
the Glasgow school associated particularly with the 
name of Prof F O Bower 

Db J A Cabroll, assistant director of the Solar 
Pbymoa Observatory, Cambridge, has been appomted 
professor of natural philosophy in the Umversity of 
Aberdeen m suooession to Prof O P Thomson Dr 
Leslie J Comne, deputy supermtendent since 1926 of 
the Nautical Almanac Office, has been appomted 
supermtendent of the ofifloe m succession to Dr P H 
Ck^ll, who has retired under the age limit alter 
twenty years' service 

Wb have received vol 12 (1929) of Expenmental 
Researches and Reports published by the Depart 
ment of Glass Technology, Umversity of She^ld 
This contains repnnts of a number of papers published 
from the department m different journals oovenng 
various sides of the industiy. 

Thx U S Coast and Geodetic Survey pubhoation 
entitled ‘ Directions for Magnetic Measuremraita ' , by 
Daniel L Hasard, was reprmted in 1921, and a further 
(third) edition (serial number 166, price 30 cents) has 
now been issued It gives the theory of magnetic 
instruments, and directions for their use on land and 
at sea The principal instruments considered are the 
ordinuy magnetometer, the dip circle, and the dip 
mductor m further eihtions some account of eleotnoal 
means of measuring the magnetic force may be hoped 
for Bnof instructions as to the operation of a magnetic 
observatory are included, but a separate detailed 
manual on that subject is in preparation There is 
also a brief chapter on earthquakes and seismo 
graphs The manual is a very valuable and mex- 
pensivo short treatise on practical magnetic work 

Applications are mvited for the following appoint 
ments, on or befoie the dates mentioned — ^An 
assistant road engmeer in the Roads Department of 
Southern Rhodesia — The High Commissioner for 
Southern Rhodesia, Crown House, Aldwych, W C 2 
(Sept 7) An instructor m votennary soienoe under 
the Glamorgan Agricultural Committee — ^The Director 
of Agriculture, 17 Park Place, Cardiff (Sept 8) A 
veterinary surgeon under the Mumoipal Commianoners 
of George Tovm, Penang — Peiroe and Willuuns, 
1 Victoria Street, S W 1 (Sept 9) A half-time 
assistant m the Cieology Department of the Univer- 
sity College of Swansea — ^Tbe Registrar, Umversity 
College, Smgleton Park, Swansea (Sept 12) A demon- 
strator m chemical pathology m the Umversity of 
Manchester — The Registrar, University, Manchester 
(Sept 13) A jiuuor leotorer and demonsteator m the 
ohemioal department of East London College — ^The 
Registrar, East London College, Mile End Road, E 1 
(Sept IS) A research officer for mvestigations of 
fisheries, Andaman IslandB— The Secretary to the Hi^ 
Commissioner for India, General Departoient, India 
House, Aldwych, W C 2 (Sept 17) A aemor factory 
inspector under the Minutiy of Labour of the Govern- 
ment of Northern Ireland — ^The Seoretaiy, Civil Servioe 
Oommiseion, IS Donegall Square West, Belfast (Sept. 
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80) An omistant lecturer mchenustrym the Univer* Park, Swaneea (Sept 24) An agncultural mycologwt 
eity of Birmingham — Hie Secretary, University, attbe AgnouIturallnatituteandExpeiimentalStation, 
Edmund Street, Birmingham (Sept 20) An assistant Kirton, Lmos — ^Ihe Pnnoipal, Agricultural Institute, 
part time lecturer m the biology department of the Kirton, near Boston, Lines (Sopt 27) A senior 
Plymouth and Bevonport Technical College — The lecturer m education in the University of Liverpool — 
Secretary for Education, Education Office, Ply The Registrar, The Umversity, Liverpool (Sept 30) 
mouth (Sept 20) A lecturer in botany at the A lecturer in chemistry m the Egyptian University, 
Sunderiand Techmcal College — The Chief Education Cairo — ^The Dean of the Ii acuity of Science, Egyptian 
Officer, Education Offices, IS John Street, Sunder* University, Abbaseia, Cano (Oct 14) A professor of 
land (Sept 22) Civilian education officers with pathology at the Medical College, Vizagapatam, 
a degree in engmeenng, m the R A I< Educa Madras — The High Commissiuner for India General 

tional Service — The Secretary, Air Mmistry, Gwydjir Department, India House, Aldwyoh, W C 8 (Nov 3) 
House, Whitehall, S W I (Sept 22) An assistant 

lecturer m mathematics at the University College of Erratum Naturk of Aug 23, p 272 col 2, line 
Swansea — ^The Registrar, Umversity College, Singleton 19, for west to east read eaMt to west 

Our Astronomical Column. 


Meteoric Theory of the Lunar Crateri SexerOta for 
August contains a paper by A C Gifford in which he 
supports the meteono origin of the lunar craters and 
wallod plains as against the volcanic theory He 
refers to Meteor Crater in Arizona, and the gigantic 
Sibenan meteor of June 30, 1908, as evidence that 
large meteoric masses still traverse the solar system , 
ho assumes that they were much more numerous m 
the early days of the planetary system, smee he adopts 
the planetesimal theory m preterenoe to the gaseous 
filament theory proposed by Jeans and Teffreys 

The objeotiun that oblique iratiacts would not pro 
duoe ( ircular craters is answered by the assertion tliat 
the crater is not due to the imiiact itself, but to the 
explosion resulting from the violent heat produced by 
the sudden stoppage of the meteor Mi Clifford dauns 
that the greater part of the matter scattered by the 
explosion would be driven out horirontally forming 
the wall of the crater, while the matter that was 
thrown upwards would on its descent, form the 
central peak or peaks The explosion would roduie 
the material to fine powder, thus explauung the while 
ness of many of the craters , it is noted that black 
glass appears white when finely powdered Such 
matter as was roduced to a molten state by the impact 
would on solidification produce a dark surface, like 
that se«i m the interior of Plato and other craters 
The systems of radiating bnght streaks surrounding 
Tycho. Copernicus, etc , are explamed by supposing 
that m these coses the meteoric impact cracked the 
lunar crust, and molten matter was dnven through the 
cracks from the mtenor, afterwards solidifying in a 
cr;mtalhne form 

Mr Gifford oonuMiree his theory with that put 
forward m 1903 by Prof N S Shaler The latter also 
postulated the impact of large meteono maeses on the 
moon, but did not adopt the view that a great explosion 
would result from the sudden stoppage of the meteor 
and Its reduction to a gaseous form . he supjxMed that 
the hmar surface would be houefled and produce an 
extensive level remon of a dark colour In other 
words, he asonbed the mono, not the oratera, to 
meteoric impact 

The Radcliffs Observatory and South Africa — Mr 
F Bobbins, the treasurer of the Bntish Astronomical 
Association, has oontnbuted two articles to the 
JounuU of that body (vol 40, Nos 7 and 8) m which 
he desonbes the present general reoogmtion of the 
value of South Amoa as a ooitre for as t r o nomical 
observation Thu was pomted out by La Gaille 
nearly two oentunes ago , later on, Fallows and Sir 
John Henohel gave smular teetimony In fbe present 
century, Dr Iwes has spoken so enthusiastically of 
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the climate of Johannesburg that astronomers from 
the United States, Leyden, aim Berlin ore establishing 
observatories m that region The second article deals 
with the Radcliffe Observatory, the rmnoval of whuh 
to Pretoria IS now contemplatM Jolm Radcliffe was 
a celebrated physician who died m 1714 at the age of 
sixty one years He loft a large sum to be expended 
in Oxford This is jiartly represented by the labrary 
in the Radcliffe Camera The remainder was devoted 
m 1770 to the building and tndowment of the Rad 
cbffe Observatory The observations made by Dr 
Hornsby, the first observer there, have not yet been 
fully reduced but this is now bemg done by Dr Knox 
Shaw Mr Robbins s article Hummarises the work 
done at the Observatory smee its foimdation and 
includes eight reproductions of iHiistratioiw of the 
building and mstiuments 

SlitlesB Spectrograms of the Orion Nebula —In a 
recent commumcation to the Royal Astronomical 
Society {Mon Not 90, p 680) Dr W J S f^ockver 
publishos some sIitleHs spectrograms of the Orion 
nebula extendmg from the vreen nebuhum lines 
to the pair at X3727, obtauu d with much higher dis 
penuon than has been previously used for this work 
rhe results are discuss^ m relation to eat her work 
of the same kind by Pickcrmg and Mitchell and to 
the researches of Keeler, Hartmann, and Reynolds 
who photographed monochromatic images, using 
specially prepared light filters The reeults indorse 
in the main those of the uivestigators named, and 
show that the radiation from the central portion of 
the nebula — the so called Huyghenian region— is 
almost entixeW due to hydrogen, and the two ‘ nebu 
hum ’ Imes, now traced to O III The Messier 
lan ’ branch, to the east of the central portion, emits 
this radiation together with the X3727 pair of OH, 
and the outlying regions radiate the X3727 pair with 
practically notlmg else Numencol estimates are 
given, on an arbitrary scale, of the intensitiee of each 
of the several radiations m different regions The 
relative famtnees of the X8727 images compared 
with those obtamed by other workers — Reynold, for 
example — is doubtless attributable to absorption in 
the lenses of the teleeoope , Reynolds, who obtamed 
much stronger images, used a reflector On p 623 
of the same volume of the Monthly Notiee* appears 
another oominunioation from the Norman Lockyer 
Observatory — a further list of spectrosoopic parallaxes 
and spectral types of B typo stars deiernuned by 
Mr D L Edwards Data for 175 stars are tabu 
lated and diaouseed m comparison with the results 
of other observers, with which they agree very 
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Mcdieral Indian Drati.— Mr. K. <le B. C’odrington 
contributed to the Indian Antiquary tor Augiiat the 
first matalmont of a study of medieval Imlian culture 
as illustrated m the freeooee of the Ajants Caves. 
The style of the frescoes, though mannered, is based 
on a minute observation of hfe ; and there is no 
reason to doubt that the textiles, arms, and accoutre- 
ments are a faithful witness to vanished oiiginals, 
except in the case of the frescoes of Buddha, of which 
the piled-iip hecul-dresses and the jewelled necklaces 
never existed outside the tradition With regard to 
chronology, four, or at most live, setpimice styles can 
be detected, and the work is of the sixth and perhaps 
part of the seventh century, but certainly not later. 
Mr Codrington here deals with costume and embroi- 
dery and textiles. It is usually said that cut and 
sewed gannents were unknown in ancient India 
Tliough this w home out by the early sculpture at 
llharhut anil .Saiichi, it <loes not apply to Ajsnta 
Tlic indoor costume of the women consisted of a 
waist -cloth of varying length, usually supporteil by a 
licaded or jewelleil bolt Occasionally a breast -cloth 
or scarf is worn. On other occasions a knee-length 
garment was worn, apjinrently slipjiod over the 
titling tightly on the slioulders, and ojionmg up on 
either side With it was worn a long-slecveil waist- 
length bodice. The waist-c-loth is the chief costume 
of the men, though the hunters and other forest 
jieople wear the small loin-cloth A long-slt'cvcd 
tunic to the knee is woiri by soldiers and horsoinen 
Another type of jacket had short sleeves and niderl 
at the waist. There are oiubroideties at the wrists, 
upper arm, anil neck, and aometimoa down the front. 
In some cases the dress seems to be a uniform Here 
a waist-cloth is worn, but princes and heroes wear 
paxjanuia or tight-fitting ‘joilhpurs’. With these one 
pruice wears scarlet leather slippers. 

Arterial System of Lcmuri.- One of the most in- 
terestuig results of tlio investigation of the anatomy 
of Lona lyddtkerxanua by Drs. A hubba Ran and 
P. Krishna Rao ( Halj-ytarly Jour , Mysore University, 
vol. 4, p. 90, 1030) IS the detailed descrijition of a 
jilexiform condition of the subclavian, external ihac, 
and middle sacral ai tones. Tins lea^ to a general 
discussion of the purposes served by arterial plexuses, 
which, although most often found in aquatic air- 
breathing uumals, are not confined to these and reveal 
no phylogenetic relationship or uideed at Erst sight 
any similarity of habit in their possessors. This is 
evident from their occurrence in creatures of such 
different modes of life as Ashes, birds, and amongst 
mammals, ungulates, cetaceans, and lemurs. Various 
suggestions have bem made as to the signiAcanoe of 
the plexuses, such as that they merely represent a 
persistence of the embryomo phase of the arterial 
system, or that the minute branches diminished the 
velocity of the blood stream to the muscles, or that 
they served to maintain normal circulation during the 
period of contraction of the muscles. Judging from 
the structure and position of the plexuses m Loria, 
and from the association of venous with arterial 
plexuses, the authors “ reafilrm the proposition 
alraady hinted at by Caralisle and add oonArmative 
evidenoe m support of the view of Bum^ that these 
plexuses serve as storage tanks for arterial blood ”, 
and Uiat they “ regulate the supply of blood to the 
limbs in the same way as the spleen functions in 
regulating the blood supply to the viscera ”. 

Aalborg Herring. — The Report of the Danish Bio- 
logical Station to the Ministry of Shipping and 
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Fisheries, 86 ; 1929, by the Director, Dr. A. C. Johan- 
sen, contains some very mtereeting work. In the 
Arst iiart, “ The Aalborg Hemng and its Importance 
to the Danish Herring Fishery from the XVIth 
Tontury until the Present Day”, Dr. Johansen deals 
with the history of the Limfjord herring fishery. In 
early years the Aalborg hemng was the only one m 
the Luiifiord, oommg in from the Kattegat to spawn, 
but the breaking through of the Agger Isthmus m 
1825 and the consequent uiAow of salt water from the 
North Sea inAuencod the Ashery profoundly. Not 
only was there an immigration of Ash of different 
races from the weet but aim the altered conditions of 
salinity affected the spawning ^unds of the ongmal 
herring. Tliore is distinct oviilence to show that tho 
eastern herring of the Limfjord of the present day 
IS the deecenciant of the original Aalborg hemng, 
having the same habits. Together with those of 
other races from ihfferont parts, it almost ccrtamly 
spends part of its life in the Skagerrak feeding on the 
aniuidant and nch plankton to be found there, whieh 
fact acemmts for its quahty and its importance for 
centuries in the Danish Aslieiy. The jiresent day 
hcrruig Ashery, although jirojiortionBlIy not so large 
as m early yeais, is in a AouTMiing conthtion and the 
last flecades show a dociileil increase, jiartly owing to 
the use made of the young, known as ‘ sliding ’. 

Plankton of British Columbia. Mr tl H Wailes 
has been occupying himself for some yeais with the 
maruie plankton of British Columbia, jmblishing 
from time to time his very useful suininane^ of the 
various groups in the VoncoMi'er Muaeum and Art 
Notes. Ilie present jiaixir, “ Marine Zoo-Plankton 
of British Columbia ’’ is rejirinted from Vol 4, 1929, 
of that publication, and cmbotliCB an address given to 
the Burrard Field Naturalists’ Club on Oct. 25, 1929. 
The chief interest of this plankton lies m the fact that 
many forms are common to the PaciAc and Atlantic 
and a plankton haul from Vancouver does not look 
very iliAeront from one from British seas. Some 
sisscics are certainly different, but many may be 
Closely related, such as Cnlanua tonaua, which to a 
large extent replaces Cnlanua finmnrchtcua in the 
Strait of Oeorgia. In the list of Ci^poila are to be 
noted as abundant such common British sjieoies as 
Calanus finmarehicue, Pseudocalanua rlongatua, Met- 
rvlia luctna, and Anomaloeera patteraom, and similarly 
m other groups one meets many species which are 
familiar. A table is drawn up to show the food chains 
m the sea with special reference to Clupea paUari, the 
PaciAc hemng, and the sock-eye salmon, Oneorhyn- 
chwa nerka, including the various enemies of the latter 
Ash. 

Northern Bchinoderms. — Two pemers in BerMns 
Muaeuma Arbok tor 1929 deal with oonmodenns. The 
Arst, by Mr. James A. Qrieg, " Some Echmoderms 
from the South Shetlands ” (Naturvidenskaiwlig 
rekke No. 3), describes some interesting coUeotions 
from the Whaling Station m Admiralty Bay and from 
two of the whalmg boats probably taken near the 
same locality. Among the sixteen species recorded 
there are some whieh are very little known and have 
only rarely been seen, and some which hitherto were 
only recorded from the Antarctic regions. In the 
second paper (No. 9) Mr. Sven Runnstrfim deeoribee 
a new spatangid larva from the weet coast of Norway. 
These oocurrra between 60 and 100 metres, onlv four 
being found, representing a series of developing 
stara. The voungeet la^ still contained a good 
deal of yolk, showing that it must have oome from a 
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volk laden egg Red gold yolky egm were alao rol 
leoted which probably beioiioed to the same apeciea 
The author suggeeta that we egm and larva are 
those of Bruuter fragtlu the dei^opment of which 
was unknown but whose yolky eggs led Dr Mortensen 
to predict direct development 

Molluscs from the Raised Beach at Portland Bill — 
Collections have from tunc to tunc been made of the 
molliucan remains occurring in the raised beach at 
Portland Bill by such well Imown observers as Pen 
gelly Prestwich Damon and Sykes as well as by 
the Geological Survey but so far no list has been given 
including the results of all their published observations 
This has now been done by Mr D F W Baden Powell 
(Proe Matac Soe Land Vol IB) who has further 
added to the number of species found which thu* 
amounts to more tlian fifty and supplied notes con 
oemmg each With one poasible exception none of 
the forma is extinct and the lower lunit of age of the 
de{>osit may therefore be placed in the Pleistocene 
and perhaps rather after the middle thereof rather 
than m the Pliocene The assemblage represents a 
more northern one tha}i that now found at Portland 
and the suggestion is that the sea at the time of the 
formation of this raised beach was colder than at 
present 

Temperature Gradients in the Permian of Texas — > 
W B Lang has discussed the deoressed isogeothermal 
surfaces of the Penman Basin of Western Texas ( Jour 
Wash Acad Set Apnl 4 1930) A well was recently 
dnlled 4400 feet through Permian formations carry 
mg anhydrite into Carboniferous and Pre C ambnan 
rooks Thb subnormal gradient characteristic of the 
Basin was met with until the anhydnte beds were 
passed through aftei which the gradient rapidly 
steeiiened It therefore appears that mtemat heat is 
being conducted more rapidly by the anhydrite than 
by the underlying sediments The thermal con 
iluotmties of anhydnte and rock salt are respectively 
0 0123 and 0 0137 values twice as high as those char 
actenstio of ordinary sediments It is pomted out 
that our present data on the thermal conductivities of 
rocks as they exist under natural conditions are very 
meagre The effects of compaction porosity bedding 
mmeral orientation ilegree of ( ementatiuii and watei 
content have rarely boon considered although when 
cumulative they may be very great There is urgent 
need for research on these lines foi until better data 
are forthcoming geothermal problems cannot bo 
attacked with precision 

Copper Belt of Northern Rhodesia —The now copper 
hold of Northern Rhodesia gives promise of becoming 
the greatest copper minmg centre of the worhl for 
already the ore reserves have been estimatod at bo 
tween 600 and 1000 million tons of copper A do 
tailed account by Alan M Bateman of the deposits 
and their geological settmg and ongiii appears in 
Economw Gfolo^ Jiine-July 1930 pp 363 418 The 
rooks of the aiea consist ot an old basal complex 
overlmn uncouformably by the oro oontammg Roan 
Senee 1 he latter are oontmental sediments cut and 
metamorphosed by granite intiusioiis that repiesent 
the magmatic source of the cop|)er The areal dis 
tnbution of the gramte along the cximier belt suggests 
a slightly eroded batholith with [lendaiits of sedunents 
prcumting deeply into the gramte The pitchblende 
of Katai^ has been shown by its lead ratio to be of 
late Fre Cambrian w, and smee the copper sulphidee 
of Rhodesia and I&tanm evidently belong to one 
metallogenio epoch, the Roan Senee must therefore 
almost oertainfy be of Pre Cambrian age The eedi 
meats have been folded into open pitching folds with 
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a north westeily trend giving V shaped outcrops 
The ore beds are disseminations of mmute epeoks of 
copper sulphidee with sparse but deep oxidation iii 
all the mmee The ]iaragenoai8 is pyrite linnnite 
ohalcopynte chedoopyrite and bomito bormte boi 
mto and hypogene chaloocite hypogene chalcocite 
suporgene chalccxiite and oxidation products The 
latter probably formed at great depths dunng a 
former {lencxl of deseit climate 

Wireless Echoes — The aildress given by Prof f arl 
btermer to the Royal bociety of Lduiburgh on h eb 17 
has now been pubhshed m the bocioty s Proceedings 
(vol 30 p 187) He discusses the problem of whether 
the wireless echoes of long delay come from sjiace 
outside the moon s orbit or not In a oommunioa 
tion to Natubf of Jan 6 1B2B he said the 
mathematical theory of the motion ot electric cor 
pusoles around a magnetised sphere shows that the 
chances of obtaming a well defined toroidal space 
round the earth are good when the direction to 
the sun lies near the magnetic equatorial plane 
(perpendicular to the magnetic axis) He predicted 
that it was very improbable that echoes would 
recur before the nuddle of February This pre 
diction was duly verified by several physicists In 
particular two observers m Indo Chma ol^rved two 
thousand echoes from a relatively small onutter 
station The echoes came about 30 sec after the 
signal and their amplitude was sometimes as great as 
one third of the signal Some of the ex|ieriments 
recorded prove comlusively that they were echoes 
It seems as if the space outaide the earth s orbit was 
traversed uitermittently by very unstable streams of 
electrons This may explam the neat \anety of 
echo times observed It is also possible that multiple 
echoes may be caused by reflection between the inner 
walls of the toroidal space The great variety of 
echoes is similar to the great variations m aurora 
phenomena and magnetic jiertuibations If this ex 
planation u correct these wireless echoes give a 
striking proof of the corpuscular theory of aurora and 
a valuable method for exploring ele< tron currents m 
cosmic space 

X ray Wave lengths and the Electronic Charge 
rho dotormmation of an X i ay wave li ngth by means 
of a ruled grating m oorrelatmg quantities of atimic 
and of macroscopic dimensions leads indirectly to an 
evaluation of the charge (c) >n an electron and as is 
well known the value of e obtauiod by this method 
18 slightly largei than that found by the oil drop 
method of Prof Millikan further evitieiice for the 
reality of this discrejiancy is fumishoi by some 
measurements of the wave lengths of the T lines of 
molybdenum of which an account is given bj I M 
Cork in the second Jime issue of the Physical Renew 
The gratings used were of glass ruled with either 
30 OOO or 14 400 linos to thi inch and were moimted 
in a vacuum •mectnigraph m direc t c c nnexion w ith a 
hot faloment X ray tube The \alucs obtamed for 
the wave lenrths of the Loj and / /}. lines were 
8 411b A and 6 1832 A respectively whergas it was 
calculated on the basis of Prof Siegbahn s measure 
mcmts with a gyiMiim crystal that if calcite had been 
employed and corrections made for refraction the 
two numbeis would have been 3 3960 A and 6 1674 A 
The oorresnonding value for e is 4 8162 x 10 e s ti 
which IS slightly larger than the number given by 
T A Beardeu as a result of similar measurements 
with the K radiation of copper 

Cleavagt Tests of Timber — One of the tests made 
in connexion with the anisotropic properties of timber 
IS a determination of its resutonce to cleavage by the 
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application of equal and opponte loads, up to frao 
ture, along the diametera of moompMie holes bored 
m flat apecunens out ao that the atreaa la normal to 
the direction of the gram An mveatigation by the 
photo elaatio method of the atreaaee which are aet up, 
with the obvious limitation that the models used are 
laotropic, 18 deaonbed by Prof E O Coker and G P 
Coleman m the Procuia%ng» oj the Boyal Soetety for 
August It baa been found that the atreeaea are 
decidedly complex, and, moreover, that each form of 
teat piece mvea rise to a atreaa diatnbution peculiar 
to itself, which la doubtleaa further comphoated in 
practice by the anisotropy, ao that fairly < omparable 
results in actual testa can only be expected wh«i one 
form la adhered to It la auggested, however that it 
would probably be bettw to rely on a simple tension 
test to define cleavage property, with an arrangement 
ao that load is apphed unuoimly and normally to the 
gram of the timber , such a test would, m a ahoit 
len^h exwt normal tension across a large number of 
oelb, and its selective acbon would en<nire fracture 
at the weakest place 

Earthing Reustancat — The necessity of earthing 
eleotncal supply networks at one or more pomta has 
led engmeers to study very carefully the b^ method 
of seouniig a good earthing electrode In some cases 
a network of water pipes, the lead sheath of a large 
sued cable or the steel structure of a building is 
available but m many oases pipes, plates and strips 
buried in the earth have to be and it is advisable 
to know their relative merits In a paper m the June 
number of the Journal of the InettHUton of Eloelneal 
Sngineere, P J Higgs, of the Nationu Physical 
Laboratory, gives a hupful socount, both theoretical 
and experimental of various kmds of earthmg resist 
suioea He begins by mvestigatmg the phenomena 
of polansation and endosmose which happen when 
elaotnc currants flow through damp earth and mmta 
out that their effects are very appreciable Pipes 
plates and stnps were installed m a plot of ground 
near the laboratory and ^lodio tests of their 
earth resistuioe were mode for a year The results 
obtamed are of practical utihty, but it is difiioult to 
deduce general conclusions from them as the ground 
was pro^bly far from being homogmeous Ihe 
seasonal vonations m resistance dunng the year 
were found to depend on moisture and temperature 
the formOT being the more important The possible 
diflerenoee between measurements made with alter 
nating and direct currents were also mvestigated 
It was found that the resistances with direct current i 
were greater than with alternating currant, the 
maximum difference bemg about tw«ity per cent 
The experiments mdioate that pipes are the best to 
use It was found that two pipes spaced about 
five feet apart and connected m paiwel make a much 
more efiQcient earth than one pipe of diameter equal 
to the sum of the two 

Reactivity of Hot Coke — ^It is known that the 
reactivity or readmees witti which a red hot coke 
will reduce carbon dioxide is much mcreased by the 
presence of rompoonds of iron, and this reactivity 
is liable to curious fluctuations with varying con 
ditions A study of this influence of iron oompounds 
on the reactivity of coke forms the subject of a n^rt 
by J H Jones J G King and F 8 Suinatt (f^el 
Reoearoh Technical Paper Ko 26 H M 8 O , 9d net ) 
They show that the activating effect of metallio iron 
IS luge, of feirous oxide small and tiie fluctuations 
m activity are detormmed by the presence of iron m 
the reduced or reducible form Mould the iron be 
converted into non reducible forms audi as silicate 
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or sulphide, the coke beoomea relatively inwt, alttiough 
m the latter case reactivation may be brou^t about 
by expooure to air Although other morganio m 
gmients are known to morease the reactivity of 
cokes, it IS oonoluded that m metallorgioal cokes the 
preponderating catalytic effect is to be aaonbed to 
the iron present 

Evolution of Host by Polonium — An mterestmg 
paper on this subject is published m the current issue 
of Jlocmtib Chat^t, the organ of the Polish Chemical 
Society (10, 304 313 , 1980), by Mile Ahoja Dora 
bialska Ihe investigation was earned out m the 
Cune Radium Institute Pans The evolution of heat 
was measured by means of the adiabatic micro 
calorimeter oonstruoted by Prof Swietoslawski sad 
Mile Dorabialaka, made of different metals (copper, 
olumimum sino, mokel) and weighing only 2 3 6 
gm The expenmenta were made with three extremely 
small quantities of polomum, possessing an ener^ of 
aboutSOOOesu and weighing about 0 0006gm,w&oh 
were deposited one on a saver leaf, another on a 
mokel leaf, while a third was sealed m a copper tube 
filled with nitrogen The use of temperature amounted 
to 0 160° 0 250° per hour The mean value obtamed 
m the three senea of expenmenta (mne m number) 
was 1 87xl0'(±09po)oal per hour and per one 
electrostatio unit of polomum From this number 
may be oalonlated the evolution of heat by one cune 
of polomum as 24 2 cal /hour The number of a 
particles ealoulated from this value would be equal 
to 8 4x10** per second either by one cune of polonium 
or by one gram of radium (^Geiger and Werner find 
for uiis value 3 4 x 10'*) It is mterestmg to note 
that one gram of polonium would evolve 1 1 x 10* cal / 
hour, and one gram atom of polomum would evolve 
dunng its hfetime (107 days) 1 1x10" cal (laie 
hund^ thousand imlhon calories) 

Sensitisinc and DessnutJsinc Dyts of the Cyanine 
and Related Typee — ^A little more than two years 
ago (Fhot Jour , 21 , 1928) Mr Olaf Bloch and Dr 
f ranoce M Hamer of the Research Labormtonea of 
Ilford, Limited and of Bntish Photographic Plates 
and Papers, Limited, published their lust paper on 
the optical and photographic properties of these 
oompoimds, dealing with a comply senes of typical, 
simple, oyanme dyes Th^ now (Phot Jour , 374 , 
1930) detu with 8 oyanme dyes, 12 st^l oompounds, 
2 omnamyhdwie denvatives and 10 anyls Six of 
the oyanme dyes have recently been prepared for the 
first tune by one of the authors All were exommed 
under the same conditions as desenbed m the 
previous commumoation Some of the coinpounda 
are sensituers while others are desensitisers, but the 
change of structure which oooaaions this change of 
function IS a comparatively slight one The jmoto 
graphic action of dyes can show ' enormous vana 
tions with variations m the character and treat* 
ment of the emulsions employed m testmg them, so 
that generaliaationB are at present impossible The 
authors give tiie structural formula, names, nwo- 
trum absorption curves, setuntiwig curves, vanoos 
physical properties, and certain analytical resulta of 
the dyes dwt with Durmg the disoiumon, Dr 
Walter Clark suggested that it would be more teosem 
able to measure the absorption curve of the silver 
bromide dye complex rather than that of the dye 
itself and Mr Bloch said that it had been tnra 
He also a^ed if tiie authors had found <my relation 
between the absorption speofarum of the desenntuer 
and the wave length desensitieatum due to it Mma 
Hamer replied that there is no relation , there are 
numerous oolouriess desensitisers 
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Denaturation of Proteins by Urea and Related Substances.* 


By Sir F ao\nuun> Hopkins, F R S 


TTPON the fsots enummted the following eimple 
^ method of determining the degree and rate of 
denaturation is baaed A measured sample of the 
urea piotem mixture is diluted with ten tunes its bulk 
of water, and to secure complete precipitation of the 
denature product a small quantity (say 1 m per 
100 0 o ) of ammomum sulphate is ^ded, and if pre 
oipitataon is not immediate a small amount of acetio 
acid When the precipitate has settled out it IS filtered 
and washed, or better centrifuged and washed, until 
free from sulphate, when it i^l also be free from 
undenatured protem The precipitate is then trans 
ferred to a tared basm, dined and weighed The 
method is trustworthy and gives consistent results 
If the protein left m solution after the precipitate 
has been removed be thrown out by saturation with 
ammonium sulphate, it will be found to be wholly 
resoluble m water , that is to say, it is undenaturod 
albumm 

The rate of denaturation moreoses with uicreasing 
concentration of urea Wilh respect to the influence 
of protem conomtration but few determinations 
have been made, but it may be said that withm a 
fairly wide range of concentration the percentage 
denatured m a ^ven tune by a particular oonoentra 
tion of urea remains of the same order 

The only quantitative results which will be given 
here are those which bear upon the effect of tempera 
ture upon the process These have special mtoreat 
In the expenments earned out to determine the rate 
of change, solutions oontammg about 5 per cent of 
protem have been employed and the urea added to 
00 per cent of full saturation (of saturation, that is, 
at 15” C , 0 6 gm added per o o ) With such pro 
portions, while denaturation is rapid, there is for 
relatively long penods no spontaneous separation of 
th^roduot, either as precipitate or gel 

The following results of two ex{ienment8 are fully 
representative of many After the addition of urea 
the solutions stood at the temperatures mentioned, 
and the amount of denatured protein determined at 
the mtervals stated It is given m percentage of the 
whole protein present The concentration of albumm 
mentioned m the first column is that of the ongmal 
solution, not that present after the morease of volume 
due to the addition of urea 


Albnmbi lolutloa 
5 per cent 
Vies 0 8 gm per 

pH beton dllntkm 



It IS seen that denaturation by urea is a rapid 
process at each temperature mveetigated While, 
however, heat denaturation was shown m the classical 
expenments of Chick and Martm • to be a process 
with an exceptionally high temperature coefficient, 
the above figures preemt the siroulaorum of a negative 
coefficient At the oonoentrations employed nearly 


80 per cent of the albumm is denatured in 16 mm 
at 0“ C and lees than 60 per cent at 22“ C Data 
such as the above have been repeatedly obtained 
There is no reversal of the process on any lines with 
morease of temperature Denaturation in any cose 
ultimately proceeds nearly to completion Only such 
temperatiirea are, of course, to be considered as are 
>11 below those at which heat denaturation itself 
bMms 

The provisional hypothesis which peihaps most 
reeulily covers such facte is that denaturation occurs 
m a protem urea compound which, save in the 
presence of large concentrations of urea, is highly 
dissociated, and of which the dissociation mcieaacs 
with nse of temperature sufficiontly to aciount for 
the observed diminution in the rate of ilonaturation 
The mcreosed dissociation must then be assumed to 
outweigh other temperature offecte Proof or disproof 
of such a view must depend upon a study of vanous 
oqmhbnum relations This offers technical diffi 
oulties and results are not yet available 

Certam substances, which can be shown to de 
naturate egg albumin, differ from urea in that their 
solutions exert little or no disjiersive action upon the 
denatured product Ihus, whatever the relative 
concentrations, when such substances are present m 
cunounta sufficient to denaturate actively, the product 
separates rapidly as a precipitate Urethane presente 
a case of this kmd 

If a concentrated solution of urethane bo gradually 
added to an albumm solution, a pouit is reached 
at which precipitation begins immediatelj If then 
the mixture be allowed to stand, denaturation anil 
separation of the product proceed rapidly, and a laige 
proportion of the protem will be denatured in the 
course of a few mmutes Thus to a 6 per cent 
albumm solution (pH 4 8) urethane m strong solution 
was added at 20' C Precipitation began when the 
mixture eon tamed 18 per cent urethane and m ten 
mmutes the precipitate (a typically denatured product) 
was oentnfuged, washed, emd weighed It amoimted 
to 69 per cent of the original protein Like urea, con 
centrotod urethane acts veiv rapidly at 0° C It 
denaturates, though more slowly, when a solution 
contains 10 per cent or lees 
Thiourea also denaturates while displsymg little 
dispersive power To separate samples of 4 per cent 
albumin solution at pH 4 86 thiourea was added 
to saturation (0 per cent) On standmg at 17' C 
precipitates separated and were weighed at successive 
mtervalB After 16 minutes about 12 per cent after 
3 hours 26 6 per cent, 24 hours 62 per cent, and after 
48 hours 80 {>er cent of the protem proved to be 
dmatured 

Although the effec.tive concentrations of the de 
naturants undei disousaion is high, it is 8carcel> 
likely that a ‘ lyotrope ’ action plays any dominant 
part m prdduoing their effects The phenomena 
differ of course m fundamratal aspects from that of 
‘ salting out ’ by electrolytes 
The simultaneous presence of electrolytes m sohi 
tion, though, on the whole, tending to dimmish its 
velocity, does not seem to exercise an important 
" e upon I lenaturation by urea, at least in the 
molar o moentrations which alone have been 
tned It IS possible that a study of their effects m 
higher oonowitrationa might throw some hght upon 
the process 

One other circumstance associated with the pheno- 
mena under disoussion should be mentioned Using 
the green Ime of the mercury vapour lamp, the optioid 
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rotation of protein oolutiona was found to increase 
(after making due correction for the resultant change 
of volume) more than threefold when saturated with 
urea In three separate experiments the rotation 
was increased to 3 25, 3 45, and 3 30 times its original 
value m water I refer to this here meiely as a fact 
cmpincally established 

Skbux Pbotfins 

Fewer observations have been made upon these 
and less s{>aco must be given to their description 
Attention must first be directed to the circumstance 
that blood proteins, unlike egg albumin, do not when 
denatured by any form of treatment yield a nitro 
prusside reaction direct If, however, the denatured 
products are afterwards ex|>OBed to r^uoing agents, 
they then give a colour reaction which is mtense 
fhe most convenient method of demonstration is to 
add a small quantity of potassium oyamde to the 
solution of denatured protein, or to soak a precipitate 
or ml m a 1 2 per cent solution of cyanide before in 
each case, dissolvmg a little sohd nitroprusside m 
the fluid A justifiAle assumption is that the pro 
cursor of the active thiol group is a disulphide group 
mg not present in the native protein but established 
on denaturation The ofToots of cyanide, etc , are 
exactly similar to those observed in the case of 
< ystine and its conversion mto cysteine • 

If native scnun (horse or sheep) or solutions of 
separated albumin and paraglobulina be saturated 
with urea and the mixture allowed to stand for a few 
minutes m the presence of a little potassium cyanide 
the addition of nitroprusside solution (plus ammonia 
if the solution be not suiHoiently alkslme) will then 
produce an mtense colour reaction 

Serum or its separated constituents (the behaviour 
of euglobulins has not been studied) on evaporation 
with denaturants on the lines described for egg 
albumin whether the pH be that of native serum or 
reduced say to 5 behave similarly to the latter 
Substances which denatiirate the one protein etct 
upon the other those which fail m one case fad in all 
When however their behaviour is obeeived in 
solution it becomes clear that the blood proteins are 
dehnitely moie resistant to denaturation on those 
lines than in ovalbumin It is noteworthy that the 
difference is mure marked when the influence of urea 
itself, IS in question than m the oaee of, say, urethane 
with Its smaller dispersive jiower 

Serum m its native condition or when brought to a 
pH of the order of 5, if saturated with urea, sots 
in a feu hours at room temperature, and somewhat 
moie lapidly at 37” C , to a jelly and so m strong 
solutions do seiuin albumin and globulin Such 


I jellies treated as described above give an rntmae 
j mtropruaside reaction, but onlv gradually idter more 
prolonged standing do they ehow the resistance to 
redispersion into sola, which is oharactenstio of oval 
bumin gels Nevertheless, diluted serum or solu 
tions of serum albumm or paraglobulm contaming, 
say, 4 5 per cent protem, when mixed with such 
concentrations of urea as will rapidly denaturate 
ovalbumin, yield even after several hours* stMidmg 
no precipitate on dilution or dialysis, and show no 
signs when dialysed free from urea of having assumed 
the oharacters of the susjiensoid condition This 
remains true if the pH of the solutions before or after 
adding the urea is brought to near the laoeleotnoal 
pomt of the proteins when denaturated by heat, 
5 5 4 Obeervations giving theee results have been 
made with the proteins of sheeps blood and with 
crystallised albumin from horse serum Only after 
remaining many days in contact with urea do the 
blood proteins show evidence of more complete de 
naturation On the other hwid, their solutions when 
mixed with high concentrations of urea give at once 
after treatment with cyanide an mtense nitroprusside 
reaction It would seem as though these proteins 
undergo with readuiess the chemical changes which 
in all oases are associated with denaturation, but the 
colloid particles of the product are more resistant 
than those of egg albumin to the dehydration which 
obaiaotenses the change from the lyophil to the 
ly^hobe condition 

Kasily to be demonstrated, however, is the denaturo 
tion of blood proteins under the influence of urethane, 
especially, but not only, when they are brought near 
to their isoelectric point Ihe following figures are 
illustrative Dtaly^ and filtered sheep serum was 
brought to pH 4 86 and urethane (0 3 gm jier r c ) 
added After 1 hour at 20® C 22 5 per cent of the 
total protein was denaturateil anti after i hours 
41 0 per cent With thnoe the concentration of 
urethane 43 5 jier cent was denaturated in 1 hour 
The process is clearly much slower than in the rase 
of ovalbumin 


It 18 with intention that these notes have been 
confined to a simple description of observations which 
are themselves of a prelimmary kmd Points of 
theoretu al interest can scarcely fail to bo noted, but 
at present they lack quantitative inveetigation It 
has seemetl worth while to give this indication that 
the phenomena m question are worthy of such 
investigation Certain quantitative studies are bemg 
made m the Cambridge l^hool of Biochemistry 


• Jour PHynol tO 


Jour 19 1062 lOiS 


Imperial Horticultural Conference. 


Tmjieiial Hoi ticiiltiiial Conference arrangidby 
till Iinpenal Bureau of hiiut Production, met 
at the house of the Royal bociety of Arts on Aug 5 7 
The pajnrs piesented to the Conferenie were 
grouped according to the aspect of horticultiual work 
discussed In the group dealing with field oxpen 
mentation Ml 1 Hobl>n, of East Mailing, stated 
that the failun of larLor research on fruit tieos was 
due to (1) the inherent variability in the trees them 
selves, (2) variation duo to outside oauaee These 
causes of eiior can now be eliminated by the adapta 
tion of statistical method to known material raised 
donally Prof h, E Cheesman, Imperial College of 
Tropioal Agnoulture, Tnnidad, stated that the same 
inherent vanabihtv is maikedly noticeable in tropioal 
crops, which are largely cross fertihsed and hetero 
sygous Here, too, in dicotyledons, clonal propaga 
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under investigation at the Impenal College at Tni.. 
dad In the subsequent discussion, emphasis was laid 
on the desirability of close contact between the 
statistician and the horticultuial worker, and on the 
importance of the close observation of individual 
trees in horticultural experiments 
Dealing with the application of the pure sciences to 
horticultural problems, Prof B T P Barker, Long 
Ashton Resecuch Station, Bnstol, remark^ th^ 
chemistry can help the cider industry, paHicularly by 
determining the constituents of the apple , apples 
otliei than pure cider varieties can ^ used to supple 
ment theee Investigations are in progress on the 
substitution of centrifuging for filtonng Prof 
V H Blackman, Impenal College of Suenoe and 
Technology, London, said that the physiologioal study 
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of the oBeot of eztenutl oondittons on hortioultunl 
oropa IS oompbosted by the interTdstaonahip of 
venous feotors The solution of the stook soion 
problem may possibly he m some balance of prooeeses, 
for example, ensymio action, or of ratio oi aasimilo* 
tion to respiration 

llie discussion of methods of fruit storage occtmied 
the whole of the final session Dr Franklm ludd, 
Low Temperature Research Station, Combndge, 
ilivides the problems into two groups (1) those 
concerned with reduction of wastage and improve- 
ment of quahty, using present methods , (2) those 
connected with the evolution of new methods Local 
teoting of storage quahties is desirable, as is also 
investigations into timle practice in handling between 
producer and consumer The effects of numerous 
volatile substances m the atmospheres of stores need 
further investigation Dr A Home, Imperial College 
of Science and Technology, London, dealt with the 
infection and invasion of the apple fruit by fungi and 
their effect on storam quality The presence of high 
fungal numbers and many pathogenic forms in an 
orchard are m certain cases associated with con 
siderable wastage under ordinary storage conditions, 
emd low numbers and few pathogenic forms with 
little wastage Resistance to invasion differs greatly 
Miss H K Arohbold, also of the Imperial College of 
Science and Technology, showed that prolonged 
storage life of the apple is mnerally associated with 
a slow rate of loss of oxiduaMe material in respiration 
Time of picking greatly influences the ohemioal com 
position and hence the storage qualities of the apple 
Mr R Q Tomkins Low Temperature Research 
Station, Cotnbndge, discussed the biological effect of 
atmospheno huimdity on fruit in storage, noting its 
possiblo suocess in ohecking certain rots, its value m 
prolonging storage life, and the practical difllouHtes 
met Hr Meinon Thomas, Armstrong College, Now 
ooatle, deeoiibed the condition known os ‘aldehyde 
poisoiuug ’ , this condition can be distinguished from 
brown heart by chemical analysis The problem is 
proving to be of considerable eoononcuo importance 

The paiiere presented to the Conference will be 
published in full by the Impenal Bureau of Fruit 
Production 


The Egyptian Lily 

F AnotetU £ffypt for September 1920 (2nd ed ), 
recently issura. Sir Flinders Petne publishes the 
result of a comparison of some two thousand dated 
and placed examples of the use of the hly m deoorat 
ive art The study was undertaken with <2ie view 
of detnonstratmg mat decoration being arbitrary, 
unlike objects of utdity which may be mvented and 
remvented any number of times, m its resemUancee 
it IS of great value as an mdioator of the movements 
of trade, of oulturo, of conquest, and of raoe The 
comparative study of decoration thus gives an organ 
ised method of research mto ages which ore without a 
record 

The hly motive seems to have originated m Crete 
It IS usM m Middle Mmoon III about 2200 bo 
on the great jars of Knossos and on freseo It 
was hare a natural group , but by about 1600 B o it 
was modified It appears m late Hdlodio of about 
the some tune, and with a less natural form about 
1400 B 0 Iliere is a foim m Rhodes which suggests 
that the plant waa not well known there The Cmton 
form passed mto being merely a flower , but m Egypt 
It beoune fixed m Its botanical ospeot of the ports, and 
tins pennansnt type went through unmense ohonges 
The detail is much more precise tiian on the Egyptum 
pamtmgi. * 


In vanous examples different types of simplifloa- 
turn are shown In Houron the different parts 
ore momteuned, but they ore wildly changed m on 
example from Cyprus In Persia the tipe of the 
snathe become a bwoh of dates An Italic form at 
Vulci brought m sprays, and such a form passed to 
India, where oaljrx and spathe survived A curious 
bowl form, proved by examination of transition forms 
to be the Assyrian form borrowed from the Hittite, 
was borrowed by Cyprus, whore again the old parte 
were put together differently on the top of an lomo 
column of Assyrian ongm A bowl pattern was 
brought from (^Pi^ of North Syria into Italy, and 
two patterns whicti con scarcely be separated from this 
stage turn up at Athens and Mathura, India An 
mverted form appears to be a Fhanician importa- 
tion into southern Etruna 

When the form was used either waj up, there 
was more licence in the employment of leedage 
Of this typo a derivation appears m northern 
pre Roman France, which thus must be the result 
of traile The Italian form jiassed back to Crete 
In classical times various forms are found about 
Rome, and by trade jiassed to India, appearmg 
in the oavee of Ajunta Latoi still it survived at 
Ravenna and was worn out finaJh m the eighth 
cwiturv at Rome and at Cividale Thus the lily os a 
decorative motive ongmated m Crete before 2000 
B o , csiming thence to Egypt it passed by 1400 B o 
to the Hittitee and on to Akiyrta as a tree pattern 
Thence transformed by ignomnoo it reached Cjrpnis 
and so oamo by PhoNuoian trade to the liber, and 
spread northwi^s from Rome, naturalised m Italy 
as a foliage form and finally a group of rehef 


Histone Natural Events 

Sept 8, 1900 Galveston Hurricane — The hum- 
cane ol bept 1 12 1900, is described as the most 
severe storm which ever occurred m the Umted 
States After travellmg westward south of Haiti, it 
curved to the north acroes Cuba and nearly to Florida 
There it turned again to the west north west, and 
growmg m mtonsity, struck the coast of the United 
States near Galveston on Sept 8, after which it passed 
mland and rapidly broke up Galvcwton is built on a 
low sandy island about thirty miles in length and two 
to three miles in width, ancl the city was completely 
wrecked The anemometer recorded a velocity of 
100 miles an hour when it was blown away at 2 p m , 
but the velocity moreosed steadily until 8 p m , at 
which tune the corrected barometer readmg was 
963 mb (28 44 m ) The storm raised the level of the 
sea by 16 20 feet, and the whole island was flooded 
Newly half the houses were completely destroyed by 
wmd and sea, more than 6000 people were killed, and 
property to the extent of 30 miUion dollars was lost 
Enormous losses of kfo and property were also re- 
ported from the coast of the momland, but owing to 
the Weather Bureau warnings, only two ships were 
lost 

S«pt 9, 1897 Typhoon in Sea of Japan — A violent 
typhoon travelled along the east coast of Japan, 
oausmg enormous damage At Tokyo the wmd 
reached a velocity of 128 milee per hour m squalls 
from the south Many ships were lost , on land 
many houses were blown down, but the greatest dam- 
age was done by the typhoon wave, which flooded 
laige areas and more than 6000 houaes 

Sept 10-13, 1898 West Indian Hurricane — A 
violent humoone pseend juat oouth eff Borbadoa on the 
evening of Sept 10, crossed St Vmoent on the 
morning of S^ 11, and oontmuing northwards. 
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pamed east of Sombrero on Sept 18 On Barbados 
11,400 houses wero swept away, about IIS lives lost, 
and W,000 people rendwed homeless On St Vmoent, 
which expenenoed the full force of the storm, every 
exposed building or tree was blown down and 200 hves 
were lost The ram was very heavy, amountmg to 
4 OS in between 0 a u and noon on Sept 11 , prob- 
ably as much fell between noon and 3 pm, but the 
ramgauge was destroyed The ram filled the mountain 
toi rents and whole villages were swept away All 
shipping was destroyeii At St Lucia an avalanche 
filled a valley for 3 miles, burying houeea and estates 
A curiosity of the storm was that at Kingstown, St 
Vincent, the ram which foil was hot and stinking, and 
rotted clothes exposed to it , it may have come from 
the crater lake of Soufri^re 

Sept 10 , 1899 Alaskan Earthquake Tins was 
one Of the world s great earthquakes, for it disturbed 
an area of peihaps If million square miles At the 
time little was known about the earthquake for the 
central district was almost uninhabited Six years 
later, however, the evidenco of remarkable changes of 
elevation was still visible m raised beaches and m the 
bands of dead baiiiaoles adhering to the cliffs These 
showed that the coast was uplifted from a few feet to 
47 ft 4 in Vsu-iatiuns m the amount of elevation 
revealed the existence of a number of faults that 
divided the crust up into blocks, the tilting of which 
gave nse to tlie earthquake 

Sept zo, zpoa Hailstorm near Maidstone Great 
damage was caused to the hoii crop m the districts 
around Maidstone by a violent heulstorm, accompsmied 
by thunder The nail m many places stiipped the 
pumts of all foliage, and the heavy laiii even washed 
away the poles 

Sept 10, 1903 Gale over British Isles — During tho 
evening and night of Kept 10 a deep barometric de 
pression passed rapidly across Ireland and northern 
England In its fiont the barometer fell at the late 
of nearly 6 mb (1 4 m ) an hour, and pressure m the 
centre was so low as 976 mb (28 8 m ) On the south 
coast of England the gale had a lemarkable effect on 
the autumn vegetation, which was scorched brown 
curled, and shrivelled up, oven at places in tho lee of 
the downs, several miles inland Tins effect can 
scarcely have been caused by salt spray, as the storm 
was aocorapiamed by very hoav y ramfall 

Sept IX, 1806 Hurricane in Porto Rico One of 
the severest hurricanes on record in the southern part 
of the island of Porto Bico occurred on this emto 
Many churches and a laige iiortion of the houses were 
damaged, fruit trees were destroyed, and nvers over 
flowed their banks, destroying much property At 
ban Juan shippmg suffered muih loss 

Sept 13,1717 Triolet Glacier Outbreak — A great 
morame at the end of tho glacier of Tnolet, at the 
bottom of Vol Ferret, broke up m the night, and an 
immense amount of d 6 bns, mixed with water and 
enormous blocks of ice, covered all the ground sur 
rounding two chalets Since then the fertile plam on 
which Diese chalets were situated has been covered 
by ice 

Sept 13 , 1933 Highest Recorded Temperature — 
At Asuiamthesemi doaeitplamof Jeforo, in northern 
Africa, between the coast of Tnpohtania suid the 
mtenor plateau, a maximum temperature of 130 4° F 
was recorded on S^it 13, 1922 This is the highest 
shade temperature ever recorded by a tested ther 
mometer exposed under stsmdard oonditions, and is 
2 3® F higher than the previous record at Death 
Vall^, CaUfomia on July 18, 1910 The site of tho 
station M m a shallow basm which becomes highly 
bested by the sun’s rays 


Societies end Academies. 

Pabis 

Academy of Sciences, July 10 — The preeident 
announced the death of A T Schlopsmg, member of 
the Section of Rural Economy — Ch Maurain, Mile 
G Homery, and G Gibault The vertical atmosphetne 
current At the Val Joyeux Observatory tiie eleotno 
field IS measured contmuously and the conductivities 
corree|>onding to tho positive and negative ions 
measured three times dimy Tables are given show 
mg the valuee of the vertical currents deuced from 
theeo data — Courrtgeloague and H Maugein 
Some experiments on auto oscillation and autorota 
tion of immersed plates — Edgar Pierre Tswil 
Stationaiy ultra sonorous waves made visible in 
gases by tho metlioil of stria A description of an 
apparatus capable of rendermg visible the stationaiy 
waves produced m air by a piezo eleotno crystal 
PhotograpliB are given Herculano de Carvalho 
The presence of uranium 111 mmeral waters The 
uranium radium ratio Uraiuuiiuleterminationshave 
been made m waters from five sprmgs, the amoimt 
found being of the order of 10 • gm per htre There 
was no constant ratio between ladiuni and uranium 
— P Bounon and Mile O Hun The determination 
by the boihng method of the affinity relative to 
the fonnation of the complex ammonium iodide 
cadmium iodide - Aumirai and Tamitier The 
apeotrophotometnr study of the cupiipyridme ion 
m aqueous solution — Mme Ramart Lucas and J 
Hoch The configuration of molecules in spare The 
absorption m the ultra violet of the ooids C.H. (CH.)» 
(O OH, (CO OH), and the hydro 

carbons C,H, (CH,), C,H, Sdbsstien Sabetay and 
Jean Bleger The chromic oxidation of the oyelane 
polyols By the oxidation of qumite m acetic an 
hyande solution by chromic anhydride, oyolohexan 
dione IS obtamed m good yield (56 per rent theoretical 
yield) Its physical properties and chemical reactions 
are given — Charles Dufraitae and Mariui Badoehe 
Researches on the ilissociable organic oxides the 
transformation of oxyrubrene mto a non dissociable 
isomer, iso oxyrubrene A probable formula is 
assqpied to this oxide, but it is still difficult to suggest 
a formula for oxyrubrene which explains its property 
of dissociation with liberation of oxygen — Marcel 
Solignac The mineralogical ohai actors of the cxihtio 
iron mineral of Djebel el Ank, southern Tunis — 
Jean Lugeon Measurements of the ionisation, of 
the electric field, and of atmosphencs on Mt Blanc 

Cbacow 

Polish Academy of Science and Letters, June 2 — 
C Zakrsewski otid D Doborsynski borne remarks on 
the dielectnc polarisation of the elements The di 
electric polarisation of elements not belongmg to the 
seventh group of the penodic system is mdependent 
of the temperature, and the moleoulee of these elements 
do not posseas eleotno dipoles The xinlanaation of 
elements belonging to the seventh penodio group 
depends on the temperature, and this polaiisation 
can be express e d by the well known Debye formula — 
Wlad Gorczydskl The maximum valuee of the 
mtensity of the solar radiation observed on ooeana 
and m other regions of the earth Whilst Die ooesa 
values do not exceed 1 4 oal at normal moidenoe, 
1 4- 1 6 oal 18 obtained on the plains and 1 7 oal in 
am oasis of the Balmra Still higher maxims ore 
observed at hi^ altitudes — H Laeht and J Bicsyk 
The determination of the eleotrokmetio potentud with 
the ud of the method of the e m f of filtrotum — 
B Chrobacssk The phenomena of oorrelstion m 
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wheat and the theory ot aaeooiationB in ohromoeomee 
— A Oasacki The oxygen m the venous blood of 


Sydhky 

Liancsn Society of New South Welee, June 25 — 
J R Malloch Note« on Australian Diptera (24) 
This paper completes the notes on Taohinidee Spwies 
belonging to the tribes Actum LuuuBmyiini Cylm 
dromyiiiu and Taohmini are dealt with Twelve 
genera, one nubgenus and forty sue speoies are de 
sonbed as now and a new name is suggested for 
Phoroceroaoma prooocupied — G H Hardy Fifth 
contribution towards a new classification of Australian 
Asdidee This paper revises the tnbee Saropogomni 
and btichopogonini contrasting the Australian forms 
with many of the woi Id s genera One new i^ us and 
two new 8I70C1CS aie proposed a table of chetotaxy, 
and a key to the gonora are included — H N Dixon 
and W Greenwood The mosbcs of 1 iji Ihe mosses 
known fnim hiji now total 205 species about lialf of 
these having bron addtd to the list smee 1017 by the 
collections made by one of the authors (W U ) This 
pajier contains record of all the known species m hiji 
with notes of the localities from which the species 
have been collected A key is given to the genera 
found twenty seven sjiecies and five varieties are 
described as new 

Rome 

Royal National Academy of the Lincei April A 
V Volterra Hercditaiy mechanics Tlie energetics 
of hereditary met hatiics limited to the case of linear 
heieditary actions was lecently conaitleied The 
case of non linear actions for a system with only one 
degree of frectltim is now treated— T Levi Cmta 
fuithei consideration of the motion of a body of 
variable mass G Hagen Photographed oscillations 
of the free iienduliini — F Vercelli General method 
for the analysis of the peiiodicities in statistical and 
expenmontal diagtains G Silva Ihe formula of 
normal gravity G Tizzont and G De Angelis 
Immunity against the atleno carcinoma of the mouse 
conferrcxl bv the inilp of the tiimoui itself with 
addition of fonnol The jihenolated vaccim previously 
tried causes mainly an anti neoplastic immunity 
whereas the formolatcxl vaccine results pruicipally in 
anti toxic immimity A M Bedendm The infmity 
of prune numbers in i|uadratic foims — G B«rb« 
The functional eriuation f(x)^x) /[/(*)] connected 
with a geometric al problc m ^e form of the intniisic 
ec{uatioii of a curv e in order that this may be smiilar 
to its evoliite is considered P CatUneo A class 
of cychc vanetiee — I J Schwatt fho development 
of sec*^ in Maclaunn s series — A Belluigi Ihe 
topographical corrections in Fcjivfls remamders — 
E Segri btatistical calculation of the spectrum of 
an ionised atom The statistical method is applicable 
to the constiuction of the spectrum of an lomsecl atom 
from the atomic number ami tbo degree of ionisation 
Even with highly ionised atoms the mothcxl furnishes 
satisfactory results — G Bargellint and A Grippa 
2 5 Dibromoamsidme This oompound and several 
of its derivatives are described G Bargellini and F 
Madetani 3 5 and 2 6 Dibromoanisiilines Bro 
ngnation of acetyl p anisidme yields the acetyl 
denvative, not of 8 6 , but of 2 5 dibromoamsidme 
— G Natts Crystallme structures of hyclrc^?on sul 
phide and hydrogen selenide ( 1 ) X ray mvestigation 
indicates that hydrogen sulphide and tiydrogen sele 
nicie crystallise m the cubic system I* or the former, 
the aide of the unit oell is 6 778 d: 0 003 A and its 
volume 102 9 X 10 ** 0 0 On the assumption that the 
umt cell contains four molecules and that the weight 
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of the hydrogen atom w 1 65 x 10 ** gm the density 
of solid hydrogen sulphide at - 170° is calculated to 
bo 1 166 — G A Bsrbieri Reduction of silver fern 
cyanide by means of ferrous sulphate Under suitable 
conditions ferrous ions m^ reduce femeyanogen 
ions even in acid solution llus reaction is applic^le 
to the detennmation of femcyanides — S Viico 
Action of the latex of Fxma ear tea on proteins Iho 
action of tins latex on tho proteins coiistitiitmg the 
albumen of hens eggs doee not proceed beyond the 
formation of products of the character of secondary 
proteoses — S Sorrentino Tlie older formations of 
Monte b Calogeio and of Nadure near Sc lacca L 
Msddalena btudy of a phenomenon exhibited by tho 
Aurisina stono fui luveiing walls When tins 
stone 18 used for outsido constructional wi rk yellowish 
rusty s{)ots oftM zoned gradually develop on it and 
after incrcasmg in diametoi to 15 20 cm slowly fade 
and Anally almost disap))oar 1 his phenumonon is clue 
to tho formation of colloidal iron hydroxide (hydrosol) 
by the oxidation of the pyntes piesent to fetroiis 
sul)>hate and mteraction of this with the lime of the 
mortar m presence of slightly alkahno water Moisture 
easily transports the colloid to the outer surface of the 
porous stone whoro it w first fixed at, hydrogel by 
evaixiration of the water and later washed away by 
the mechanical action of rain C Artom Otigui 
and evolution of (larthogenesis in Arternta aalifia 
dtpUtidt of Cette P Puijuini anil G Meldoleti 
Investigations on radio sensitivity m tho development 
of the eggs of amjihibia (2) hpeeiAc alterations and 
stcondaiy malformations fiom differential radio 
susceptibility in Ratta tacuitnla — N A Bsrbieri 
Improvement in the metabolism of plants by jihysio 
logical culture without alteration of tho soil I xjieri 
ments with Cattleya maire beans potatoes sugar 
boot etc cuiiAnn tho advantages of the author s 
method of homogonoous mineral culture which con 
sista of localised application of a mixtuie of the soluble 
and insoluble salts existing prefoimod m the ] laiits 
III the amount recjuireil by the whole tf the crop 
V Rivera Radiation anil growth m plants develop 
ment under a leaden screen 

Washington D C 

National Academy of Sciencei (Proc Vol 16 No 5 
May 16) A E Nsvez On tho distnbiition ot 
tabular roots in C riba (BombocaceaB) In Cuba the 
so called buttress oi tabular roots of these trees grow 
pnncii>edly on the sides struck by thi dominant wnnds 
the largest generally in the N F £ N L direction 
The loots are resistance cables rather than but 
tresses Ernest Glen Wever and Charles W Bray 
Action currents in the auditorv neive in response to 
acoustical stimulation A ilecerebratcd cat was 
used and electrodee plac ed on the exposed auditory 
nerve bound stimuli applied to tho animal s ear set 
up action currents which when amplified produced 
sounds in a toleiihune apfiarently icfcntical with the 
ongmal stimulus bpiseth was transmitted with 
groat Adelity resiKinse was obtamocl with frequen 
oiee between 1 25 and 4100 sect nd irequencyof 
response is correlated with frequency of stimulation 
— Robert K Nabourt Mutations and allolomor 
phism m the grouse locusts (Tettigidie, Orthoptera) 
- F H Murray The elec tromagnetio 0^ exterior 
to a system of perfectly reAecting surfaces A mathe 
matioal disouasion — Louis S Kassel Ihe ratee of 
second order gas reactions A theoretical discussion 
baaed on the ossumiition that the chance of reaction 
at a collision moreoaes with energy^ of collision — 
Ernest W Brown On the predlotion of trans 
Nrotimion planets from the perturbations of Uranus 
— Edwin H Hall The reaction isochore equation 
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Fertilisers and Soil Fertility 

T he extent to which the phoephatio fertiheera 
have dominated the outlook of farmers all 
the world over is well seen by the fact that when 
a oonntiy first embarits upon anything approach 
mg a large scale use of artificial manures it is tho 
phoephatio fertilisers that are almost mvanably 
employed, to the practical exclusion of all others 
Thu u understandable and within certam limits 
entirely reasonable for when rainfall and sunshine 
are adequate and where leguminous plants can 
thnve abundantly a deficiency in phosphates is 
often the sole hmiting factor to greatly increased 
production and under these conditions phosphates 
frequently occasion results of such a pleasing magni 
tude that the farmer u perhaps naturally not m a 
hurry to look for methods of still further incroasmg 
hu productivity — although of course it seldom 
happens that the addition of phosphates u all that 
u necessary to produce the highest yields obtain 
able 

Thus for example m a pastoral country like 
New Zealand in the mam with abundant rainfall 
and conditions potentially favourable for the spread 
of leguimnous plants the benefits from phoephatio 
manures have been enormous and tho increase in 
their use during the last decade very remarkable 
while m tho case of those areas in the wheat belts 
of Anstralia where the methods of fallow practices 
have been perfected and water conserved to tho 
maximum it has been found remunerative to 
morease the dressing of superphosphate very 
appreciably above the amounts that were onginally 
considered adequate 

The position of South Afnoa (the Union and 
Southern Rhodesia) is perhaps umque and agn 
cultunsts —not only of that continent but also of 
the world at large — should derive inspiration from 
Sir hredenok Keeble s cntioal survey* of the 
fertiliser position port of which appears elsewhere 
m this issue (p 417) and more particularly from 
the penetrating suggestions he makes as to the 
problems which South Afnca acts tho scientific 
investigator for solution 

Sir Fredenck has had the advantage of studying 
extreme conditions In South Afnoa as he tells us, 
not only are enormous tracts subject to sh^t pre 
oipitation, but also mmeral deficiency u umversa 
—and, we ought add, legununous plants are not 
abundant, for there, unlike New Zealand, wild 
white clover has not run not, and, unlike largo 

• AatoalM^FittilaM In Sontfa AM« Fapw n>d Mon 
MetJottMlAstinMitwiofUMBiftWiAinctaUaaitBiMoloiiSept 6 
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areas in Australia, a host <A httle European annual 
clovers have not become tantamount to wild plants 
What are the limiting factors to a satisfactory scale 
of production m South Africa * This u the question 
Sir Frederick has set himself, if not to answer, at 
least to explore , not, he thinks, by any means 
necessarily the scant precipitation, but rather the 
inherent deficiency m plant foods — first ancf fore 
most an acute deficiency in phosphates and in hme, 
and secondly, a deficiency in nitrogen 

From the point of view of grassland, the effects 
of drought are no doubt greatly accentuated by the 
prevaihng mineral deficiency, which must tend to 
stunt even the native vegetation and render oolom 
sation by a more desirable and nutntious flora 
impossible, and in this connexion it is probable that 
a scarcity of available mtrogen must rank with a 
scarcity of phosphates as a contributing factor of 
no mean importance That this is indeed the ease 
IS rendered the more hkely from the results of 
experiments recently conducted m Great Bntam, 
which have shown that in dry seasons it is the 
pastures manured with a complete and well 
balanced combination of fertilisers that not only 
maintain the highest productivity, but also suffer 
the least damage It is sigmficant, too, and corro 
boratory, so far as it goes, of Sir Frederick’s far 
reaching thesis, that it is scarcity of plant food 
rather than of water that is the outstanding cause 
of low productivity in South Africa that expen 
ments with which we have been concerned on soils 
of very low ft rtility have shown that the difference 
botwi>cn success and fadure m the establishment of 
new sward forming plants, through the intermediary 
of seeds, may turn upon the apphcation of a com 
plete and well balanced manunal dressing at or a 
little before sowing Sir Frederick adduces cogent 
reasons in support of his view that the South 
African grasslands are not only on the face of it 
likely to be, but also m fact are, mtrogen starved , 
and by reference to small scale expenments con 
ductM by Mr T U Hall, shows that these grass 
lands, despite the inherent deficiency m phosphates, 
none the less show a remarkable response to 
ammonium sulphate when apphed by itself — the 
response, howeyer, being greater when the added 
mtrogen (in sufficient quantity) is supported by 
phosphates, and greater still when supported by 
phosphates and hme 

The position that clovers may possibly be made 
to take in the improvement of South Afnoan grass 
lands, in our view, therefore, deserves greater 
emphasis White clover, for example, is by no 
means unknown m the Umon, and it is more 
No 3176, VoL 126] 


probable that by sowing the seed in conjunction 
with heavy phosphatmg this all-valuable pasture 
plant, or for that matter some kindred l^me, 
might be established on a telhng scale, and conae 
quently wne should like to see added to the expen 
ments and researches that Sir Fredenck suggests, 
trials with a large number of speciee and strains of 
leguminous plants , but further than this, such 
tnals should m all oases be supported by mooula 
tion, for it IS more than probable that the organism 
appropriate to the several legumes is but spanngly 
present or totally absent, in these mmeral deficient 
soils On the evidence placed before us, there would 
seem to be little doubt that the careful balancing of 
manunal ingredients wnll have to play a more than 
usually important rdle in the improvement of South 
Afnoan grasslands, but the economic prospects will 
be greatly enhanced if by proper manunng it is thus 
rendered possible to introduce better species of 
plants, and especially if these can be made to mclude 
l^umes, the successful introduction of which would 
not only add to the nitrogen calcium content of the 
ration offenng to the graring ammal, but also react 
economically on the mtrogen phosphate balance 
that the scheme of manunng adopted should aim 
to maintain 

With regard to the grasses, no preconceived 
reservation should be made as to what species 
might prove valuable thus for certain difficult 
situations in New South Wales such an unlikely 
grass as tor grass (Brachypodxum pvnnatum), which 
IS nothing but an objectionable weed in Bntam, 
has been shown to be of possible value and worthy 
of more senous tnal , while on sods as deficient in 
nunerab as those of South Afnca, creeping soft 
grass {Holcus moU%a), perhaps the least desirable 
of grasses in Bntish pastures, might prove to have 
a certain, though pro^bly very hmitod, application 

The extreme poverty of South Afnoan soils in 
organic matter must tend to create an unsatisfactory 
soil condition from the bactenological pomt of view, 
and this leads Sir Fredenck to the opimon that the 
chief chemical idle of orgamc matter is perhaps to 
supply carbon for the soil bactena, and that a sub 
stance nch in organic carbon should contnbute to 
complete fertihsers To make good, so far as pos- 
sible, the humus deficiency of these soils is obviously 
of the first importance, not only to mamtam soil 
fertdity, but also, perhaps almost equally, as a 
means of amehorating the influence of drought, and 
consequently the farmer needs to adopt a system 
of management which will so far as possible augment 
the plant residues returned to, or retained m, the 
sod 
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Thufl m this connexion the time of apphoation 
of nitrogenous fertilisers in support of phosphatic 
manures u perhaps as important as its presumable 
effect on the plants abihty both to collect and 
utilise water to the best advantage since the root 
system (the development of which is favoured by 
phosphatic manures) of an arable crop must beat 
a close relation to humus formation m the soil 
Consequently investigations designed to establish 
the most water economising scheme of manuring 
apphoable to different crops should go beyond 
merely an exploration of the factors which influence 
the economic use of water by the plant m the pro 
duotion of dry matter of the part or ports of the 
plant constitutmg a particular crop 

The insistence on the sigmficance of humus 
deficiency adds emphasis we think to the import 
ance of a crop like lucerne in the economy of South 
African husbandry and the more so if as Sir 
Frederick considers probable the mtrogen fixing 
otgamsm associated with the wattle (another legu 
minouB plant) is also capable of bnnging the phos 
phates of the soil into organic combination The 
growing of lucerne does not however represent 
the only cultural moans of increasing the fa 
lontent of arable soils the same end could be 
achieved by mamtaining leys consisting of other 
plants or by encouraging in the first instanco by 
the purposeful sowing of seeds and the generous 
application of manures a volunteer flora of annual 
grasses and clovers such as undoubtedly contnbutes 
to the fertihty of the Australian wheat belts 
On the balance there would seem to be evidence 
to suggest that the evolution of high farming m 
Australia and in South Afnca presents something 
in the nature of an antithetical parallel In 
Australia it was when the husbanding of water by 
improved fallow methods became well understood 
that the need of artificial manures (still chiefly 
phosphates) was fully appreciated and the poten 
laal usefulness the when annual flora reahsed 
in South Afnca perhaps it will be when the 
deflciencies in plant foods have been artifloially 
rectified that an impetus will be given to furthw 
endeavour m the direotaon of conserving moisture 
and to the introduction of valuable sward forming 
and humus creating plants 
The problems of the two countnes are m many 
respects very similar and Sir hredenefcs final 
suggestions though made to the geneticiste of 
South Africa are equally apphoable to those of 
Australia os indeed they are in their broad imphca 
tions to the whole body of economic plant breeders 
In laying emphasis on the desirabihty of discovering 
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races of maize with male inflon sconces which will 
contmue to produce pollen over a long penod he 
m fact directs attention to the need of the fertihsa 
tion affimties of our cultivated races of plants 
bemg m accord with the restrictions imposed by 
the conditions under which we expect them to 
grow It 18 probable that the chances of success 
fully mducuig the spread of a plant like white 
clover through somt of the grasslands of South 
Africa would bo increased ui proportion as early 
and abundant seeding races could be selected for 
mtroduction while it is equally probable that the 
most successful pioneer plants in regions of low 
rainfall are self fertile annuals with the maximum 
abihty for setting and ripening seed quickly The 
plant breeder who seeks to take up Sir Iredenck s 
challenge and to breed varieties of crops designcil 
to utihse manures to the most economic advantage 
may take heart from the fact that it is undoubtedly 
true that different strains of grasses of one and the 
same species at all events react to fertilisers 
both quahtatively and quantitatively in an 
appreciably different manner 

Future of Australian Abongmes 

I jlOR some time past certain sections of the pubho 
in Australia have been much exercised by the 
present conditions and the future of the abongmes 
The question was brought into special prominence 
some five or six years ago by Dr Basedow the 
anthropologist on his return from one of his 
expeditions to Central Australia As a result of 
hiB observation of conditions among the abongmes 
on that occasion he organised a number of public 
meetings in Adelaide and elsewhere and aroused 
a public feehng sufficiently strong to secure the 
settmg aside by the South Australian and Western 
Australian Governments of a reservation for the 
abongmes of 62 000 square miles lying across the 
boundary of the two temtones 
There is however reason to believe that the 
hopes for the amehoration m the condition of the 
abongmes then entertained by the promoters of 
the movement have not been fulhlled and it has 
been stated categorically by Prof Wood Tones m 
an address to the Australian Association for the 
Advancement of Science that the provision for 
bidding the grantmg of concessions for the ex 
ploitation of nunerals withm the reserved area has 
been dehberately ignored by one of the govern 
ments oonoemed At present the abongmes come 
under the respective State governments each of 
which has its own Protector of the Abongmes with 
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a subordinate staff but there has been a strong 
expression of opnion that the care of the abongmes 
should be under the Commonwealth Government 
Recently the Commonwealth Government has 
had under consideration oertam recommendations 
made by Mr J W Bleakley Chief Protector of 
the Abongmes for the State of Queensland dealing 
with the abongmes and half castes of North Aua 
traha and Central Australia Mr Arthur Blakeley 
Minister for Home Affairs has now made known 
the decision of the Commonwealth Government 
on the proposals after taking mto account recom 
mendations which had boon put forward by the 
Melbourne Conference of Missionary Societies and 
other bodies interested m the abongmes as well as 
the administrations of North Australia and Central 
Australia and the Department of Home Affairs 
Certain recommendations as to wages are to be 
adopted though not that which urges the payment 
of wages m goods instead of money — a point upon 
which a strong opinion has been expressed at one 
time and another m view of wasteful expenditure 
of the money wage Accommodation for workers 
IB to be improved under the supervision of the 
Protectors and though the co operation < f em 
ployers is to be invite I m securing an improved 
moral atmosphere no extension of the existing law 
against sobciting and procuring is proposed nor 
are employers to be required to employ only the 
mamed The administration of the existing law 
however is to be tightened up A recommends 
tion for an abongmal hospital contiguous to the 
general hospital is set aside on financial grounds 
for later consideration It is not considered neoes 
sary that the existing reservations lying contigu 
ously m the three States of Central South and 
Western Australia should be extended as they are 
only sparsely populated by abongmes at present 
but the Commonwealth Government is in com 
mumcation with the State governments m con 
nexion wnth the suggestion that the whole of the 
area m the three reserves should be placed under 
Commonwealth control The most important 
decision however is that the whole of Amheim 
Land is set aside as a reservation for abongmals 
The decisions of the Commonwealth Govern 
ment exceptmg for the creation of a reserve m 
Amheim Land may seem relatively unimportant 
Actually they mark an advance m dealing with the 
abongmal question upon which all who are con 
oemed with the interests of the abongmes may 
well feel cause for congratulation In a recently 
published book The Austoalian Abongmal as a 
Human Being by Mr M M Bennett the case 
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for the abongmal is temperately set out In that 
book those who will may read the grave mdiotment 
of the treatment of the black fellow by the white 
— all the more serious because the greater part of 
the evidence is drawn from official documents 
There can be bttle doubt that unless measures 
are taken wnthout delay m a few years the abor 
iginal will become extinct On humamtanan 
grounds this is to use a mild term discreditable 
on scientiho grounds it is to be deplored From 
the scientific point of view the disappearance of 
the abongmal even as he exists to day would 
be a calamity Spencer and Gillen saved from 
obhvion a vast amount of matenal which demon 
strated the value of the Austrahan evidence m its 
beuing upon the early history of society and 
culture Fven now much further study is needed 
for which the data still exist especially among 
the remoter and less known tribes A few years 
more and it will be too late the evidence will have 
vanished for ever 

Scientific Bibliography 
CommonuxaUh of Austndta Council for Sctenlific 
and Industrial Research Catalogue of the heten 
tific and Technical Penodieale in the Ltbranes 
of Austndta Edited by Ernest B Pitt 
Pp XXIV + 1208 (Melbourne H J Green 
1930 ) I0« 

rilHE problem of rendering available to soientihc 
-L workers the torrent of information now 
being poured out by the Press is m urgent need of 
thorough investigation Obviously the task com 
prises five processes — (1) it is necessary to ascertam 
exactly and immediately all that is published 
so that no information may be overlooked (2) 
means must be provided for collecting all the 
material m order that it may (3) be thoroughly 
mdexed so that (4) complete bibliographies on 
special subjects may be supphed to research 
workers on demand and (5) they may be able to 
obtam the volumes containing the desired mforma 
turn for study Merely to state these require 
ments is to realise that not a single one of them is 
adequately met Yet the cost of an organisation 
to deal completely with the task would not be 
much greater than that of the upkeep of one of 
the large public libraries certainly much less than 
of some m Amenoa and until a preotioal solution 
to the problem as a whole has been found, scien 
tific workers must continue to waste their energy 
m useless repetition It is time that the question 
was taken m hand 
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Although however libranans generally appear 
aoarcely to have realiaed the existence of the 
problem they are at least beginning to appreciate 
the need for attempting to make lists of published 
literature hence what ma> be called the umon 
catalogue movement 

Imon catalogues are conhned mainly to pen 
odical literature The earliest known example of 
such a catalogue appears to have been one of 
44 pages published m Milan in 1864 The German 

Gesamtverzt lehnis der auslandisohen Acit 
Bchiiften issued m 1914 to 1924 contains about 
14 000 periodicals filed m about 1400 libranos 
A French umon catalogue Inventain des p6n 
odiqucs des biblioth^quos de Pans a as issued 
by the Academy of lienees m 1024-25 This 
catalogue represents 115 hbranes and contains 
16 000 periodicals The Swiss catalogue is en 
titled Veizeichnis aushlndischer /eitschnften 
the third edition published m 1025 contains 
nearly 'K)00 penodicals from 387 hbranes A 
Norwegian union catalogue Utenlandske Tid 
sknfter appeared in the same year con 
taimng 4200 penodicals from 96 hbranes The 
Bntish catalogue known as the World list of 
Seientifio Penodicals was completed m 1927 
It IS a list of upwards of 24000 penodicals con 
tamed m about 150 libraries The union list m 
Amenca is oven larger contaimng about 75000 
penodicals representing 225 hbranes but mcludes 
other than scientiho penodicals A new edition 
of the List of benal Publications m the Umon 
of South Afnoa was completed in 1927 and con 
tamed about dOOO penodicals from 44 hbranes 

The figures quoted serve to show the inadequacy 
of the provision for scientihe reference m different 
countries Great Bntaui is fortunate in having 
one of the largest collections of scicntihc pen 
odicals But many of thise are not s^ailsble fur 
loan to any research worker who mav require 
them and numbers of penodicals are not rtpre 
sonted at all 

The present work contains about 10 000 penod 
icals hied m 132 hbranes in the ( ommonwealth 
of Australia is clearly pnnted and shows evidence 
of ver> careful compilation The editor is to be 
congratulated particularly on having resisted the 
popular clamour for a catalogue prepared without 
rules as reason panders will The preface 
states The mam object of the catalogue is to 
enable the research worker to ascertam readily 
where a reference met with m the course of his 
studies may be consulted A subsidiary but 
nevertheless important purpose is to serve as a 
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guide for Australian librarians to the latest methods 
of catalogumg penodicals It would be an 
enormous simphhcation of the task of listing scien 
ti6o hteraturo if all catalogues could be prepared 
on a uniform s^stcra so that entnes prepared 
in different hbranes could be brought together 
readily into one alphabet As has already been 
pomtid out for indexing information so m cata 
loguing also there is need fir the adoption cf a 
standard sj stem It is encouraging to see that m 
Australia this need is recogiusi d 
Unfortunately this cannot lx said of some of 
the countries in which larger iini n catalogues 
have boon prepared The public may be txcused 
for asking that penodicals should be enteic I w here 
they may expect to hnd them The librarian 
knows that the first essential c f a gold catalogue 
IS a rigid system of rules which shall pro\ ido on 
place and one place onl\ for a gi\tn publication 
Nevertheless some members of the piofession 
appear still to be m sympathy with Mi J G 
Cochrane who when asked before the Royal 
Commission on the Management of the Bntish 
Museum in 1850 Do vou object to rules m 
any compilation of i atalogiies 1 said Yi s 
very much Thus a number of impertant 
umon catalogues of periodicals attempt merely 
to list periodioals under their titles with the 
result that entnis are collected m masses under 
general headings such as Bulletin Journal 
and Report and owuig ti the great ■\arict\ 
of small changes possible in the titles it becomes 
exceedingly difficult to find tl o jwncxlicals at all 
In the present work Mr Pitt has eliminated a 
gn at deal of confusion by n c ignismg that public a 
tions are characterised more jarticularly by the 
name of the issuing body than hv their titles an I 
has entered them accorclingly 'still f irthcr diffi 
culties would have been avoidcl if the Bntish 
Museum rule had been followc cl c xactl> 

S C Bkadiord 

Landscape for the People 

National Paris and thi Uentage of 'inner j Bn 
D r Vaughan Conush Pp xi + H9 (London 
bifton Praed an 1 ( o Ltd 1010 ) as net 

T hi* appointment by the Pnme Minister of a 
Departmental Committee to inquire as to 
the desirabihty and the feasibihty of estabhshmg 
one or more national parks in Bntain has stunulated 
mterost in the claims of different areas to be re 
garded amongst the elect Often the claims are 
backed bj local sentiment and httle more small 
Ll 
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attention being given to the minimum requirementa 
which any national park must possess if it is to 
meet the needs of the people The ideal park must 
be spacious it must bo vaned in aspect rcpre 
senting many types of unspoiled Nature mountam 
and valle} moorland and forest stream and lake 
its fauna and flora also must be vaned and nch 
it must be peaceful accessible and >et remote 
from the bustle of traffic and if the project is to 
make headway in the near future it must be land 
the value of which is not exorbitant 

Di Vaughan ( omish examines with the eve of 
the practised geographer the areas in Biitain which 
he legards as suitable for national parks They 
are not very many m Scotland the wild regions 
of Glen Affne the Cairngorms and the Cuilhn Hills 
of Skje in Wales Snowdonia and in England a 
vanety of aspects from the moorlands of Tynt dale 
adjaci nt to the Koman Wall and the wilder scenery 
of Lakeland to areas of special and restricted 
character such as the Norfolk Broads Dartmoor 
the South Downs the New Forest and the hoiest 
of Dean and the sea cliffs of Pembroke and North 
Cornwall 

In ( numerating the oharactenstios and ments of 
each of these regions Dr Cornish rostnets con 
Ride ration to the scemc aspects on the ground that 
he 18 deahng with sanctuanes of soenet> for the 
preservation of the sense of communion with 
Nature on the part of our jKoplc It is an un 
fortunate restriction for it ignoics the fact tliat to 
many the sense of communion with Nature is bound 
up with observation of the plants and ammais of 
the country natural history and natural scenery 
march side by side How can one assess the vahu 
of the ( airngorms as a national park without 
discussing the interests of the umquo pnmeval 
pine wocxls of Botliiemurc hus and Glen More 
(simply mentioned as forests ) or the outstanding 
members of its fauna red deer and roe and Arctic 
hares its golden eagles ptarmigan dotterel green 
shanks and snow buntings t It was for gcxxl 
reason that the terms of reference of the National 
Parks Committee included fauna and flora * and 
the omission of this aspect of the question hmits 
the value of the analysis presented m this volume 

We know that specialists m botany and natural 
history have declared that preservation of fauna 
and flora is mcompatible with the full play of a 
national park and the author concedes this peunt 
But from our knowledge of the expert egg oollmting 
which now takes place without let or hindrance 
in that area we are convinoed that the rare birds 
would be safer under the watchful eyes of the park 
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wardens so also would it be with the wild beasts 
As for the people they themselves recognising 
their heritage and the danger it would run from 
selfish molestation will become the best protectors 
of flowers and ammals 

A strong plea is made for the preservation from 
the spread of the seaside bungalow so encouraged 
by modem ease of transport of goodly strips of 
sea chff That is a southern problem for Scotland 
will always have its chffs and islands haunts of 
innumerable sea binls which need no protection 
other than their remoteness and the areas sug 
gested in Pembroke and Cornwall have the great 
advantage that their cbmate favours winter as 
well “IS summer visitors 

Ihe second part of the volume analyses the 
qualities and combinations of natural and artificial 
features which make fur pictorial grouping in 
agricultural and urban laiidscajie at home and in 
vanous parts of the world It shows the dangers 
of hasty \nd nneonsidercd building and ought to 
BUjq^cst to local authorities and archiUcts ways 
in which the needs of civihsation ma\ be servid 
without giievously interfering with Nature s 
majesty and beauty J K 

The Histoncal Approach to Science 

Pour Ihwtoire de la science Uelline Par Paul 
Tannery De Thales a fmpedoclei Deuxi^me 
edition par Prof A Di^ Pp xxiv h 435 
(Pans Gauthier Vdlars et C lo 1930 ) 80 
francs 

T HF new second edition of this standard book 
IB to be warmly welcomed for several reasons 
It first appeared m 1887 and has been lung out of 
pnnt It IS now reissued with some additional 
matter (a letter and essay on Mehssus by Tannery 
and some notes bj the editor M A Dite) Above 
all it has an admirable preface by M hedenco 
Liinques putting the case for the study of the 
history of science and giving an estimate of 
Tannery s work as a whole Hence it will be 
understood that this is a book to be possessed by 
all who make the history of thought the mam 
hne of their study of the past but it should be 
aocomjianied by Tannery s two other books La 
Gtometne greoque (1887) and Pour Ihistoue 
de 1 astronomie anctenne (1803) 

There can be no question of the umque import 
ance of the evolution of thought which these three 
works cover it is nothing less than the establish 
ment of the framework of science m which the 
human mind has worked ever since, which it has 
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continually elaborated and la elaborating to thu 
hour It 18 therefore of perennial intercBt, for man 
kind will always bo thinking it over and refashioning 
it in the light of new disoovonea and fresh pomts 
of view As it stands at present, there are still 
abundant lacunae, frequent issues on which doubt 
rem ains and on which more than one opmion may 
be legitimately held On the other hand, certam 
conclusions now stand out above all question It 
may be mterestmg to set down a few of these as 
they appear from this latest edition of Paul 
Tannery s book 

In the first place, we know for certam that Greek 
science arose from the interoourse of Greek mmds 
with Egyptian and Babylonian, especially the 
former It can first be dated m the sixth century 
B c , and was always connected in Greek tradition 
with the name of Thales of Miletus, the loading 
name among the seven Sages What we do not 
know IS how much to attribute to Thales personally 
and how much to the Egyptians, how far the 
Eg;yptians had gone m geometry, anthmetic, or 
astronomy, or whether these sciences arc due, as 
sciences, entirely to Thales and his successors On 
these (luestions Tannery is pro Greek, but not 
pro Thales Thales lumsolf ho treats as a some 
what mythical figure, but has no doubt that it was 
Greeks of about that tunc who built up the first 
geometncal and rational cosmological conception 
of the world There is probably much more to 
IxJ discovered about the early thought and achieve 
ment of the Egyptians and those who have seen 
the marvellous architecture lately uncovered by Mr 
Firth at the foot of the &tep Pyramid at fiaqqara, 
and attributed to the fourth raillenmum b c wiU 
hold then judgment as to the presence or absence of 
any particular geometrical conception in the mmds 
of Egyptians of that ago It is hard to believe that 
the men who erected those things, or the Great 
Pyramids, had no notion of angular measurement — 
much easier to think that the Rhind papyrus, on 
which so much has been based, is a careless or ill 
informed production of inferior mmds 

In the volume before us. Tannery was discussmg 
the exact import and afiUiation of the cosmological 
ideas of the pre Socratics — ^Xous, the infinite, the 
elements, etc Here, it must be confessed, the 
importance of the speculation is much less evident 
than m the thmhmg which led to the foimdation 
of mathematics There is no doubt as to the 
afihhation of modem mathematics to that of the 
Greeks, Descartes goes back to Pappus, and 
Copemious imjirovea on the Ptolemaic system 
But can one say the same of modem physics and 
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chemistry * Are the atoms of Dalton m the direct 
descent from Ana-uracncs or Domoentus ^ These 
physical speculations of the early lonians often 
strike one as the clear but quite crude ideas of 
children, and, by themselves, would not justify the 
high esteem of the Greeks as scientific founders 
This 18 why the three ahjiects of Tannery s studies 
— ^the geometrical and astronomical as well as the 
cHMmological — should go together 
M Fedenco Ennques preface is the best defence 
of the study of the history of science, within that 
emmpass, that we have ever seen It should be 
printed as a pamphlet and broadcast He sees m the 
histonoal approach to science the best, perhaps the 
only, means of preventmg science becommg a mass 
of detachc d specialisms with loss and less of a spnit 
of synthesis or any obvious place m the general 
history of social progress In the study of history 
man preserves his contmmty with the past and 
consciously builds up the future , it is his special 
prerogative As science, that is, orderly thinking, 
IS more clearly recognised as the central thread in 
this process, it must take a corrtspondmg place in 
the record which each age makes afnsh for itself 
of its own past F b Mabvtv 

Our Bookshelf 

(1) Elwneniary Inorganic CJumutry By Dr J W 
Mellor Pp x + 229 (London New York and 
Toronto Longmans, Grt tn and Co , Ltd 1930 ) 
Sc 6d 

{2) Intermediate Inorganic Chemiatry ByDr J W 
Mellor (Now edition of Intnxluction to 
Mexlem Inorganic Chemihtry ” ) Pp vx+090 
(London New York and Toronto Longmans, 
Green and Co , Ltd , 1030 ) la bd 
Db Mkllob has diiided his wellkuoun Intro 
duction to Modem Inorganic Chemistry ’ mto two 
separate volumes in oidei to meet more adequately 
the needs of schools 1 he more elementary volume 
IS wnntton about the proptrtiLS of air, water, and 
the common nun metals, with a simple discussion of 
some of the fundamental principles of chemistry, 
together with biographical notes of some of the 
foimdcrs of the science Must of the text has been 
incorporated into the Intermediate Inorgamo 
Chemistry ’ , which mcludes also some chapters on 
orgamo compounds and on the common metals 
Both volumes are admirably illustrated and the 
subject matter is presented in an attractive fashion 
l^e Intermediate ” volume contams questions at 
the end of each chapter, and here ana there one 
comes unexpectedly across deh^tful quotations 
from such works as ‘ Alice m Wonderlwd ” and 
Shelley's poems It also contains a fair amount of 
phj^^ chemistry 

In the chapter on energy and matter a senes of 
illustrations of the kinetic theory is given with the 
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view of enabling the imagination to grasp some 
idea of the scale of magmtudes m the world of 
molecules ” This is followed by a disoussion of 
the bearing upon the theory of the study of ultra 
miorosoopio particles No mention is made of 
ekctrons, nor are the modem views of atomic struc 
ture dealt with This is rather surprising, smco 
an elementary discussion of the subject would 
probablv make a stronger impeal to the young 
studcnt^B imagination than Pluck’s conception of 
ener^ quanta and Einstem’s extension of his ideas, 
which are introduced into the section on specific 
heats The chapter on classification is perhaM the 
weakest part of the book It opens with a highly 
condensed scheme of quahtative analysis which 
Booms to serve no useful purpose Both the scheme 
and the dottrel verses which pieoede it might well 
bo banished from the modern text book Classifica 
tion of the elements is discussed up to the work of 
Mondoledff, with the addition of elements discovered 
smee then No explanation is given of the atomic 
numbora which are to be found in the table on p 289 

Telegraphy and Telephony, tndudtng WtreleM an 
Jntr^uclory Textbook to the Science and Art of 
the hleetneal Communtcaium of Intelligence Bv 
Dr E Mallett Pp ix+413 (London Chap 
man and Hall, Ltd , 1929 ) 2Is net 
ELVormo communication whether by wires or by 
radio IS now an art of great commercial importance 
It 18 not Burpnsmg, therefore that there are many 
text books \mtten on the subject Many of these 
deal with highly s^ialisod appheations and 
several are wntten foi the telegraphist or the 
telephone hnesman, but there are very few which 
attempt to give an outline exposition of the scion 
tiflc principles on which the whole art is based 
In the book under notice. Dr Mallett success 
fully gives such an exposition It is designed to 
meet the needs of the university or teohmeal 
college student who has studied eleotncity and 
magnetism up to the second year standaid It 
should prove useful for students preparing for the 
final examinations m telegraphy and telephony 
for the B &c (Eng ) of the Umversity of London 
From the student’s point of view it would have 
been desirable to include a few exammation ques 
tions with complete solutions in vanous parts of 
the book The explanation of the so called skin 
effect 18 perhajiB too bnef, and in several places 
not sufficient stress is laid on the fact that sine 
assumptions have been made Wo can commend 
this book to the student who mtends to take up 
electnc commnmoation as a career 

Human Biology and Racial Welfare Edited by 
Prof Fldmund V Cowdry Pp xviu + 612 
(London H K Lewis and Co , Ltd , 1930 ) 
28« net 

This book is addressed to the student about to 
sj^ialise and to the general reader It consists 
of twenty five essays bv eminent authorities in 
their owm fields, and is dnided into five parts 
leadmg from the origin of man to a consideration 
of his destmy The contributions mamtam a high 
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scientific level and nevertheless are so wntten as 
to be easily understood by those not acquamted 
with teohmeal terms This is a somew hat remark 
able achievement But it may be asked whether 
the editor has not set himself an impossible task 
Though care has been exorcised in arrangement, 
the effect cannot be other than to give the impression 
of a collection of scraps The held is vast ai^ those 
parts of it which are touched upon are bnefiy, 
sometimes very bnefiy, treated There seems to 
bo no reason why some problems are included and 
others omitted The reader finds himself settmg 
off on a number of journeys, and before he has 
got accustomed to the scenery he is off agam 
in a new direction Integration, which is pre 
sumably one of the objects of the book, is not 
achieved Those to whom the book is addressed 
require a gmding thread, which perhaps could be 
given if the book was the work of one hand but 
no one with a reputation to lose would attempt the 
task smgle handed A worthy attempt has been 
made to fill a gap which undoubtedly exists by the 
alternative method but with a degree of success that 
IS necessarily limited by the defects of that method 

Futterung der Hauittere ihre Iheoretuchen Orund 
lagen und ihre mriache^liche Dwchf^rung V on 
Prof Nils Hansson Doutsch von Dr Franz von 
Meissner Zweite, umgearbeitete und erweiterte 
Auflage Pp XV + 274 (Dresden und Leipzig 
Theodor btoinkopff, 1929 ) 10 gold marks 
Thb first edition of this work appeared m 1926 In 
the present edition. Prof Hansson has reviewed the 
subject matter of the former edition in the hght of 
the progress which has been made m ammal nutn 
tion research dunng the last decade A chapter 
on vitamins, their distnbution and significance, has 
been inserted Ihe question of the biological value 
of the constituents ^ feeding stuffs is also dealt 
■with Other new features of the present edition 
mclude accounts of feeding stuffs which have been 
introduced recently mto feeding practice , the 
scientific aspects of poultry nutrition , the regula 
tion of bulk m the feeding of farm animals the 
nuneral requirements of iLfferent classes of farm 
stock The tabular matter m the final section has 
been augmented by the inclusion of data showing 
the reacbons of the ash constituent of the common 
feedmg stuffs 

The Material CuUure and Social In^itutuma of Ihe 
Simpiler Peoples an Essay in Correlation By 
L T Hobhouse, G C Wheeler, and M Ginsberg 
(The London School of Economics and Pohtical 
Science Senes of Studies in Economics and 
Pohtical Science, No 3 of the Monographs on 
Sociology) Pp v+299 (London Chapman 
and Hidl, Ltd . 1930 ) 10s bd net 
This is a photographic reproduction of a book first 
published m 1916, thouj^ there is no mtimation 
to that effect and the title page bean the date 1930 
It was, and still is, a monograph of great value for 
the study of primitive peoples, but so much work 
has been done smee it was compiled that it requires 
considerable additions and some revision 
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Letters to the Editor. 

[Tht EdOor does not hold hxmsdS responstble for 
opinvms eapresstd by hts correspondents NeUher 
can he undertake to return, nor to correspond unth 
the writers of rejected manuscripts intended for this 
or any other p^ of Natubi: No notice m taken 
of anonymous communications ] 

Fine Structure of a.Raye 
It id usually assumod that tlie long range a particles 
observed in C products of radioactive series corre 
spond to different quantum levels of the a particle m 
tno nucleus If after the preceding /9 dismtegration 
the nucleus is left in an exoit^ state with the a particle 
on one of the levels of higher energy, one of the two 
following processes can take pl^ either the 
a particle will cross the potential harrier surronndmg 
the nucleus and will fly away witli the total energy of 
the excited level (long range a particle), or it will 
fall down to the lowest level, emitting the rest of its 
energy m the form of electromagnetic raibation 
(> ravs), and will later fly away as an ordmary a par 
tide of the element m cmeetion Thus there must 
exist a correspondence between the difloront long 
range a pai titles and the 7 rays of the prccctling 
radioactive body If p is the relative number of 
nut lei m the exoitod state X the correapondmg decay 
constant, and t the probabihty of transition of the 
nucleus from the excited state to one of the states of 
lower energy with emission of energy (m form of 
y ({iianta or an electron frtim the electromc shells of 
the atom), the relative numbei of long range a partu lee 
must be ^ Knowing the number of a pcuticles 

m each long range group and oaloulatmg, from the 
wave mechanical theory of radioactive dismtegration 
the corresponding values of X we can estimate for 
each group the value 9/p giving a lower limit for 
the probabihty of y omission For example, for 
thorium C possossmg besides the ordinary a particles 
also two groups of long range a particles we have for 
transition probabihties from two excited states to 
the normal state fli<0 4 x 10>* sec » and «,<2 x 10« 
sec X which is the right order of magmtude for the 
emission of light quanta of these energies With 
decressing ener^ X decreases much more rapidly 
(exponentially) than 9, so that the number of long 
range a particles from the lower excited levels will 
be very small (From this pomt of view we oan also 
easily understand why tlio long range « particles 
were observed only for C products for wmch the 
energy of normal a particles is already much greater 
than for any other mown radioactive element ) 

A diffloulty arises with the recent experunents of 
S Rosenblmn (C A , p 1649, 1929, p 1124, 19S0), 
who found that the a rays of thonum O consist of 
five different groups lying very close tomther The 
energy d^erenoes and mtensities of the different 
groups relative to the strongest one (a,) are, according 
to Rosenblum 

Aa, -A.,- + 40akv /a, 03 
Eot-Eo. 287 „ la, 0 03 

Aa, Aa,--442 , /a, 0 02 

£a, Aa,»-421 , Ia^ 0 005 

If we swpoee that these groups are due to a particles 
esewmg mm different excited quantum levels m the 
nucleus, we meet with very serious difficulties The 
decay constant X for the energy of thonum O flne 
structure pertiolee is very smidl (X-10 • sec '»), and 
m order to explain the relatively great number of 
partudee m different groups we must assume also 
very small transition probabilities We must assujqe 
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that thonum 6 midouM can stay m an excited state 
without emission of energy for a penod of half an hour I 
We can however obtain the explanation of these 
groups by assunung that we have here a process 
quite different from the emission of long range 
a particles Suppose that two (or moro) a particles 
stay on the noimal level of the thonum O nucleus 
It can happen that after one of the a partiolee has 
escaped the nucleus will remain 111 an excited state 
with the other particle on a ceitain level of lugher 
energy (In this case tho eiieigy of the est aping 
a particle a ill be smaller than the normal level and 
obviously will not coirtsfond o any quantum level 
inside tie nucleus) Irom the excited state ^e 
nucleus (thonum C now) can uftoivards jump down 



to the normal lex el, emitting the energy difference m 
form of a 7 quantum 

Thus the lelative numbei of ihfferent groups will 
not depend on the probability of 7 emission but only 
on the transition mtegral 

W'=ff(ri ,)|('J,(a,>fjJ,(o,)|?* («,)?*. (a,)d«,di, 
where /(r) is the interaction energy of tao a particles 
at a distance r apart f/jt, and il-jj. the eigenfunctions 
of an a particle in the normal and n** excited states, 
and fjsa the eigenfunction of an escapmg a particle 
with the energy Aa, £, {E„ &,) 

Aooording to this scheme, the 7 rays corresponding 
to different fine structure groups of thonum C most be 
observed as 7 rays of thonum C (eieotmg electrons 
from K, L, M, shells of the thonum C' atom) 
and not as the rays of thonum A as we would expect 
m the case of long range particle explanation Ihe 
level scheme of the thonum C* nucleus as mven by 
hne structure mergies is represented m Fig 1 
In the observed 7 ray spectra of thonum (7 h C' 
(Block, Proc Roy Soe , pp 109 106 1925) we can 

find lines with the energies 40 8, 163 3 279 4 346 8, 
489 0 , 478 8 , 144 6 kv fittmg nicely with the energy 
differences m Fig 1 

Thus we see that the fine structure mup of highest 
energy corresponds to the normal levM of the nucleus, 
while the omer mups are due to the ordinary 
a particles which wve lost part of their energy, 
teavmg the nucleus m an exoit^ state 
I am glad to express my thanks to Dr R Peierla 
and Dr L Rosenfeld for the opportumty to work 
h«re Q Oaxow 

Fix da Damt, 

Switzerland. July 25 
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vitamin Content of Marine Plankton 

Thk syntheau of vitamm A in Nttaehta and other 
organifuns Knnra m cultures of artificial sea water 
(Jameson, Drummond, and Coward, Buxshem J , 16 , 
1922, and subaequent workers) has constituted the 
mam evidence for assuming that marine orgamsma 
rely upon phytoplankton for their supplies of vitamins 
A search for vitanun D m the same diatom (Leigh 
Clare, Bwchem J , 21 , 1927) proved unsucOMsful , 
and little further attention has liecn given cither to 
the possible preeence and rOle of vitamina A and D 
in planktonic orgamsms or to the origin of the 
exceptionally nch stores found m the cod a liver 

To determine what may be, m the natural habitat 
of the plankton, tho poasible source and supply of 
vitamins A and D, plankton was collected and ex 
tracted by one of us (K R G ) C ollections of diatoms 
and of Booplankton were made from Port Enn in the 
spiingand summer of 1928, and through the kmdness 
of Sir F Q Hopkins the work of extiaetion was earned 
out at the Biochemical Laboratory, Cambndge Ihe 
dned plankton was treated in soxhleta with light 
petroleum and procautions were taken to ensure against 
overheating and agamst oxidation through access of 
air 

Vitamm tests liavo been conducted both at the 
Department of Biochemistiy, University College, 
London, and, through the courtesy of TDie Bnti^ 
Drug Houses, Ltd , by Dr b W F Undeihill in their 
Physiological Laboratoiy Ihe feeding tests fot 
vitamm A were supplemented by observations u|K>n 
tho colour reaction with antunony tncliloride and W 
apectroBCopio examination In tesimg for vitamin D 
tne degree of hoahiig was determined both by histo 
logical (lino test) and by X lay examiuatiotis 

The following is a siimraaiy of the results hitherto 
obtained 
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Phytoplankton 

Reanlt (rom 
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(1) OrovthturtM 

Positive (In 20iDKm 
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(2) lutlmony til 
(lilorlde 
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(2) T iBi 

radiitlc unlU par 
( c InOOgoo dooni) 
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Ihe extracts of both animal and phyto plankton 
wrie strongly pimnented and with antimony tn 
chloride pr^uc^ red and yellow colours which in 
some samples were so mtense os to render the deter 
mmation of the blue colour almost impossible When 
the antunony tnohlonde reaction waa apphed to the 
unsaponifiable fractions prepared from some of the 
oils the response was much more deflmte A clear 
blue colour was given by the matenal isolated from 
the phytoplankton oil How Ua this waa due to 
carotene was not determined by speotroeoopio ex 
amination, aa the quantity of material available was 
inaufiioient, but that pigment waa undoubtedly 
present l^e iinsapotufiable fraotion examined from 
two aooplankton oils did not give a blue coloration 
with the antimony tnohlonde 

The probable absence of vitamin D in the x>byto 
plankton » m agreement with the result obtained by 
Leigh Clare for Nttztehta, whioh showed no nnti 
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raohitic activity It haa not been poasible to test the 
amount that would be required to show an order of 
activity much lower than 100 units per o o , there 
fore the posaibility of its having a strength comparable 
to that of butter (2 units per c c ) remains an open 

a uestion Small doses of the animal plankton, on 
le other band, seemed to show fauly definite signs 
of antirachitic activity, and the possible discrepancy 
arising in the X ray examination may be due to the 
greatei delicacy of the line test The tests suggest that 
the small amount of vitamin D which appecus to be 
present m these animals results from their ii radiation 
while in surface wratera, lather than from a pro 
longed diet of phytoplankton 

J C Drummono 
^ ' E R Gumthkb 

London 


Scattering of X-Rays by Bound Electrons 

In two letters to Natobr (May 17 and June 7), 
Dr B B Ray announces an interesting export 
mental observation on what he calls Mattering 
of X lays by Bound Electrons ’ Ho allowed Ka 
radiation of copper to pass through soot and air, 
and found that the photograph of tlie transmitted 
beam showed, besides the primary Ka beam, lines 
of lesser frequency, namely. » where r is the 
charactenstio K frequopey of carbon, oxygen, and 
mtrogen (matter traverseil) The mokel Aa radiation 
hIho imows a similar modihoation, the quantum being 
depnved of a part of its energy oorroepondmg to the 
K radiation oi the substance traversed 

The object of the present note is to pomt out that 
the phenomenon obWved has nothing to do with 
scattering aa Dr Ray seems to think, nut u> a case 
of photoelectric ionisation When a beam of frequency 
r traverses matter, it may hit an election m the 
K rfioU, and will thereby be depnved of a part of its 
energy equal to where ft is frequency of the 
characteristic K radiation of tho substance traversed 
Tho modified bfiam will have, according to energy 
piinciplcs, the eneigy *(» tg), ami this may pass on 
as suA or be absorbed by tho electron which will 
be ejected with an equivalent velocity This method 
lias boon utilised by Do Broriie and Robinson ui 
determining the energy levels of different atoms 
(from an analysis of the photoeleotrons fsmitted), and 
by Ellis, L Meitner, and others m detemumng the 
wave length of nuclear y rays This last application 
IS very mtoresting, because as tho y rays from the 
nucleus of a radioaotive substanoe, say radium 
aotimum, pass through the nucleus, they release 
/frays havmg tho energies A(i>-i'*), -ft), etc, 

and vriien the ^ ray roeotrum is analysed, it reveals 
the charactenstio diffeienoe {fg^ - ft,,), etc, of the 
atom traversed 

Dr Ray has, however, gone a atop further, and 
has been the first to analyse the modified (by 
abeorption) beam of primary quanta by a speotro 
aoopic method, and supplemented the work of De 
Broglie and Black It is therefore a remarkable 
expenmental venfioation of photo loxusation, and 
hence it easily eirolains why no modified be^ is 
observed m any other than the forward direction 

The diffoseness of the modified lines is due to the 
fact that the ohoraotenstio Ka radiation of Die light 
elements from neon downwards is very diffuse, as 
observed by SOderman (ZeU f Phynk, M), and the 
diffnaeoees inoreaaee the h/mter the element It 
appears to me that it affords probably a far more 
accurate and less troublesome method for detennuung 
wave Imgths of the softer radiation from light 
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eleraenta. and also of such radiation as onginatea from 
the outer levels of compound and other aggregate 
formations. Saliubau Braroava. 

Pb3r8i08 Department, 

University of Allahabad, 

July 10. 

In continuation of my previous notes in Nature 
(M ay 17 and June 7, 1030), I have further observed 
the fnllowmg lines : 


Inriilent 

RadUfion 

Sratti-rinK 

SulMtanre 

HodiaedUnM. 

Origin 

NlX|*, 

C 

1662 X.U.l 
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N 
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TSiK/ti 
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() 

1602 XU.) 
(609 0) 1 

NiX/J, 

OXa 

Fcfi’,t, 

C 

1H28 X U 1 
(409 0) 1 

FeKft, 

-eXo 

1 'if ^ 619 9 

N 

1869 X.U.) 
(490 0) ( 

FcKp, 

-NXtt 


in the biarkot denote tli 

Tlie valuos of the Ktt radiations (m wjli) of carbon, 
mtrogen, and oxygen are 20 4, 2M‘7, and 38*3 re- 
spectively (BOdemian, Znt.f. Phya., 52). Theae 
modified linos are broad, dimwe, and 'weak, and as 
such they were only measured by a glass scale. The 
error m the measurement may m so great as 4 X.U. 

Though Coster, Ehrenbem!, »nd Kast (as mentioned 
in my previous notes), followmg Bergen Davis anil 
his collaboratora, who were the first to report the 
detection of such modified Imee m the scattered rara, 
have failed to detect any line on the photographie 
])late, through tlie scattering of X-rays by an atom in a 
direction at right angles to the direction of propaga- 
tion, where tlie Raman effect is usually obeerv^, 
this exiieriment clearly shows that the modified linos 
proiliicwl by the “ scattenng of X-rays by bound 
oleotrons " are observed in the direction of trans- 
mission of the moident radiation, it further follows 
that to be consistent with the current definition of 
scattenng and absorption, the effect observed by mo, 
which was deaoribod in my previous notes to Nature 
as •* modified hues due to the scattering of X-rays 
by bound electrons ”, would be more correcuy 
desenbed as modification due to jiart-absorption of 
the incident radiation by atoms. B. B. Rav. 

University College of Boience 
and Technology, 

92 i^per Circular Road, 

Calcutta, July 10. 

Optical Investlfiatlons on the Formation of the 
Latent Photographic Image. 

The effect of colounng of the alkali halides, such 
as rock salt, with X-rays, radium radiation, or far 
ultra-violet radiation, is due m the light of modem 
knowledge to the transference of the valency electron 
from the chlorine to the sodium. The latter is sus- 
pecteil to be deposited m the lattice in the state of 
neutral atoms. The new absorption band, causing, 
for example, the yellow colour of rock salt, can be 
made to disappear by exposing the coloured salt to 
the rays it abMrbs, that is, the blue-violet ones, or by 
heating it. A plausible theory is that m this case the 
baokwird transference of a valency electron takes 
place. In both oases the liberated electrons must 
oauae the photo-conductivity effect, and this was 
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indeed observed for the decolorising effect and studioil 
by Puhl and Gudden and their collaborators. 

On the other hand, the photo-conductivity effect 
waa found m silver bromide and was investigated by 
Dr. Toy and hia oollaboraton and also by Kinlov 
{Za.J. tciM. Photographxe, 1928) ; as Dr. Toy shows. 
It IS closely correlated with the primary photographic 
process, and both are due to the same primary 
serration of the eWtron from the bromide ion. 

This analogy Imtwoen the processes taking place 
duruig the illumination of rock salt and silver brom- 
ide suggested some optical mvestigntions on the 
absolution sjicotra of unexpo-iod and exposed silver 
bromide, m the hojio that they may contribute to the 
theory of formation of the latent photographical 
imago. The silver bromide was used m the form of 
layers of fused salt or m large erystals. obtamod by the 
Kympoulns methcxl. The following results were 
obtamed : 

(1) The silver bromide layers and crystals, when 
not illuminated, are lemon coloured ; their absorii- 
tion band hoe in the blue-violet snd the near ultra- 
violet region of the spoctmm, and can be roganlcsl us 
analogous to the far ultra-violet absorption band of 
sodium chlurido (near 1800 A ). 

(2) Illumination with rays it absorbs or with X-rays 
makes the layer quickly change its colour from yellow 
to emerald -green. The absorption band of this phase 
lies m the risl and infra-rcd ^larts of the siiectrum ; 
it was measured by us as far as 2000 and found to 
consist of a maximum at 610 nis and a continuous 
absorption in tho mtra-rod It seems to lie analogous 
to the absorption baud of the yellow rock salt and 
can be regarded as tho “ absorption spectrum of the 
latent image ” (A fiinakula, Za. f. Phya , 60 , p. 604 ; 
1030) 

(3) Thw view is supported by tho observed dis- 
appearance of this ‘ latent image ’ on heating and by 
the action of red and infra-red railiations, which 
is analomuB to the decolorising of the yellow salt 
(Hersch^’s phenomenon ). 

( 4 ) PrAibram and his collaborators have found that 
radiations of a given intensity cannot cause colounng 
of rock salt exceeding a certain maximiiin limit. The 
same is olworveil for tho silver bromide layers. The 
inoroase of exposure does not completely compen- 
sate the decrease m the intensity (analogous to the 
Schwarzschild law). 

(6) My investigations on tho ooloiirud rock salt, 
which are to appear shortly in the Zettachrift fur 
Phyatk, have led me to conclude that under some 
conditions (simultaneous illumination and heating) 
the neutral sodium atoms can aggregate into laimr 
colloidal clumps ; the absorption s|iectrum of such a 
colloidal system can be evaluated on the basis of the 
known theonos of Maxwoll-Gamott and G. Mie. 
The application of this evaluation to the system 
sodium-sodium ohlondo gave results which arc in 
good iwreement with the observed red, violet, and 
blue colour of the rock salt samples. 

On the other hand, silver bromide layers, when 
expwwNl to the simultaneous action of the active 
and decolorismg radiations, become brown or, when 
sli^tly heated, reddish brown (visual blacking) ; 
different ewnples may have a slightly different colour. 
The onidogy with the change of colour of the blue rook 
^t by heating and other considerations loads me to 
assume that the brown colour is due to colloidally- 
distributed silver particles ; the application of Hie’s 
theory to the syst^ silver-silver bromide seems to 
support this view. M. Batostianova. 

l^woo-mathematioal Institute, 

Academy of Science, 

Lmingrad, July 29. 
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The SpUttlng of Spectral Llnm at Scattering of | 
Light by Liquids 

As wan pointwl out m my previous communication 
(see Natcbe, Aug 9, P 201), when light is scattered 
by liquids or crystals, there can be obeyed a splitting 
of 8p« tnU lines which may be ascnbed to tlio mfluenee 
of elastic heat waves In the cose of strongly scatter 
mg liquids tho change of the frequency is given by 
tho following equation 

r = »,(H:2n^sin 3 »«=0, 1, 2, % | 

where r, is frequency ol the incident light i and c 
are velocities of sound and light in the medium S m 
tho angle between the incident and scattered rays It 
IS luterosting to not© that tho length of sound waves 
to which th» splittmg may be ascnbed is of the same 
order of magmtude as tlie wave length of light i 

1 wish to give here some details regatdmg this 
phenomencm and also to describe some now ex{K>ri 1 
ments 

The observed displacement of components does not 
stnctly follow the awve equation In all cases with 
the exception of anihne the observed values arc some 
wlat greater than the calculated ones In those 
calc Illations, the expcnmcnital values for the velocity 
of sound obtamed chiefly by the Kundt method wore 
used However, tho velocities of sound calculated 
from tlie coefficient of compressibility and density of 
liquids also do not give values which are m full agree 
ment with experiment 

The intensities of red and blue com|)onent8 
are, as it seems, nearly ecjual The iiitonsities of 
mner components (that is, coirespouding to tt=l m 
the above equation) are greater than those of tho 
outer ones (cAirrespondmg to n a 2, 3, ), and the 

intensity of the undisplsi^ Ime is still g^ter but 
perhaps is not greater than twice the mtensity of the 
nearest displaoM components Ihe greatest relative 
mtensity of tho undisplaced hne was observed m 
benzene and water Perhaps tho mcreaaed value of 
the mtensity of this hne is due, at least partly, to dust 
and oontammation of the hquids, which did not in 
these experiments undergo a special punflostion (this 
refers particularly to water, for which the intensity 
of scatter^ light is small) It must be remembered 
that it is very chfiioult to judge the relative mtensity 
of Imes from spectrograms obtained with the echelon 
grating 

Iho width of displaoed as well os of undisplaced 
components is not the sune for differrat hquids It 
IS less m benzene, which gives the displaced bnee most 
diMtmotly , on the other hand, ethyl alcohol and 
ethyl etl^ give diffuse, barely distinguishable Imes 
In benzene the width of oomponents may be estimated 
at 0 02S A Between all the components there is a 
ocmtmuous spectrum 

Some experiments on polarisation of scattered light 
were made with benzene When the incident light 
IS not polarued, the undisplaced and the two neigh 
bounng displac^ components, that is, lines oorre 
spondmg to n > 0 and n « 1 m ^e above equation, are 
strongly polanned, the eleotno rector bemg per 
pendicular to the direction of the incident beam On 
the contra^, the other components, that is, coirsspond 
mg to nv 2, 3, , are, ss it seems, almost quite un 

pedanaed 

I wish to return to the question of the maximum 
possible value of n, or the maxim u m possible dis- 
plaoement of oomponents If the wpearanoe of these 
displao^ oomponentB is due to the diflraotion by 
‘ heat wsve gratings ’ of harmonics, the value of 
n will be limited by the fact that in hquids as well 
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as m solids it is possible to assume a linuting maxi- 
mum frequency of Debye s acoustic spectrum which 
corresponds to a wave length equal to twice tho 
mean distcmce between moleoules If this distance 
IS of the order of 8-4 A , tho limiting froqiioncy 
will bo of the order of 2-2 6 x lO^* sec ^ and will 
produce a displaoement of about 16 A Maybe 
this is tho cause of tho broadening of the scatteroil 
Imes in both diieotions extending nearly to tho above 
distance which was noticed m hquids (for example in 
benzene) by many observers (Caimmnes et Daure, C R , 
IM, p 1633, 1928, Boman, ind Jour o/ Phya . ^ 
p i«)9 1928 Gerlach 4nn d Phys 6, p 301 , 

1920) Experiments which arc now in progress seem 
to Bupiiort this view 

E GKUbS 

Optiial Institute, 

Leningrad 

The Atomic Diameters of Hydrogen and the Inert 
Gasee with respect to Electrons of Very Low 
Velocity 

Thf wave mechanical treatment of the problem of 
tho scattering of « particles by neutral atoms has been 
given Iw Sonunerfeld (‘ Wave Mechames ’, pp 192 
199) To simplify the oaloulationa he assumes that 
all the oleotrons in tho atom under consideration are 
(onoontrated in the K shell and have no influence on 
one another With sinular assumptions, but by a 
somewhat different procedure, we havo mode an 
approximate calculation of the scattering of very slow 
elretrona by neutral atoms This has enabled us to 
calculate the atomic diameteis of hydrogen, helium, 
neon and argon with reepect to electrons of vanish 
ingly small velocity (0 volt electrons) Wo obtain 
the surprising result that the atomic diameters of 
these gases should vary inversely with respect to 
their atomic numbers It is obvious that this result 
should come out most correctly by experiment in the 
relative magmtudes of the atomio diameters of 
hydrogen and helium, os only the K shell exists m 
their case, and that the error introduced by the above 
assumptions as apphed to the present problem will 
become much greater as we pass to tho higher atomio 
numbers owing to the greater number of rieotrons far 
outside the K shell 

Actual experimental values of these atomio dia 
I meters with respect to 0 volt electrons have not yet 
I been obtained The best available data for oompan- 
I eon ore those obtamed from experiments by Towns 
end and Bailey In Fig 10, p 28, of Townsend's 

Motion of Electrons m Gases (Oxford) ourves are 
given which exhibit the relationship between the 
mean free paths of electrons of varying velocity in 
hydrogen, hehum, neon, ami argon The velocity of 
the electrons ranges from 2 volts to 1/9 volt m this 
diagram for the ease of hydrogen and hehum, but only 
from 2 volts to slightly below 1 volt m the ease of 
argon and noon At an eloctromo velocity of 1 volt 
the mean free paths are in the ratios 3 8 40 140 
for hydro^, hehum, neon, and axmn reapeotivaly, 
of wluob the atomio numbers are 1, 2, 10, 18 All the 
ourves are divergent towards lower velocities, so that 
these ratios would beoomo correspondingly larger 
; below 1 volt 

I Townsend and Bailey showed in 1921 that the 
I mean free path m argon reaches a m a xim u m at 0 39 
I volt (as has recently oeen venfled by Ramsauer and 
I KoUath see Natcub, Mar 16, 1930, p 427), and, aa 
there is reason for bebevmg that a maximum occurs 
I in the case of all gases, extrapolation of these ourves 
towards lower velooittes IS impossible Smoewemay 
take the mean free paths as inversely pnmortional to 
the atomio cross section or the square of the atomio 
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duuneter, the above ratioe ehow that the wave 
meohanioal treatment of the problem mvee the oor 
raot expenmental reeult c^ualitatively for hydrogen, 
hehum, neon, and argon , in the case of hydrogen and 
helium there is even fair quantitative agreement 
We wish to emphasise that our oaloiuation can be 
regarded only as a first approximation, because we 
are deahng with slow electrons, which will be con 
siderably influenced by the extra nuclear electrons 
beyond the K shell whereas m the case of the scatter 
mg of a particles the effect of the electrons outside 
the nucleus is only of secondary importance The 
way in which this fact modifies the results above 
mentioned will be given m our detailed paper which 
will be published shortly 

UxitBY L Bbosb 
E H Saayman 

Physics D( partment University College, 
Nottingham, Aug 2fi 


Noise Associated with Lightning 

SoMS years ago I directed attention in Natusb to 
a swishing sound that is sometimes heard when a 
flash of hf^tnmg is very close to the observer I had 
at that time never heard the sound myself I heard 
it however very distmctly on the night of Aug 29-30 
I liail been expecting a flcMh to come close as a very 
active storm centre had been moving directly towards 
this spot with steadily decreasing intervals between 
the cloud to earth flashes and the thunder I did 
not see the actual flash only the illumination of 
the garden through the open window it was very 
bnUiant and was followed instantly by a noise as 
though a shower of large water drops had been thrown 
on to a hot metal plate this was followed almost 
instantly by the thunder 1 thmk there was a slight 
interval between the swish and the thunder, but it 
must have been onlv a fraction of a second I had 
been counting seconds after previous flashes but with 
this one I hc^ not time to begm to count before the 
thunder came The flash must have struck a point 
well withm a hundred yards of my room, and I suspect 
that It struck the li^tning conductor on the house 
The noise was heard by my^ughter and by two other 
people m the house It was alM heard by two people 
in a cottage about SO yards from the house one of 
them likened it to a red hot poker bemg plunged mto 
cold water, the other to the sound of the arc when 
two electnc cables are short circuited 

The onmn of the noise is obscure I feel mclmed 
to think tiiat it is caused by some of the branches 
mto which the mam disoha^ often divides before 
reaching the ground , it may well happen that a 
number of these may be nearer to the ODserver than 
the mam discharge and so be heard first The noise 
was not unlike the crackle of a brush discharge on a 
large scale The chief argument against this explana 
tion 18 that a correspondent m Natubb desonbed the 
sound as oocunfng not idter but before the flash But 
it seems possible that on some occasions brush dis 
charges may ooour just before a flash At anyjate, 
this aometimsa occurs with a highly charged Wima 
hurst maohme 

Another pomt that I noticed (not for the first tune) 
m the reoent storm was that there seemed to be 
deflmte active centres When 1 first observed the 
storm about 9 ? it , summer tune, there were two 
oentres where most of the br^teet flashes wwe 
ooournng, one on a line throu^ Ohiohester, the other 
on a line just north of Portsmouth, though both oentres 
were probably at a good distanoe farther than either 
town , almost all the flashes at this time were oea 
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neoted with one or other of these centres though 
many of the cloud to cloud flashes travelled long 
dietanoes m the sky The Portsmouth centre* 
moved nearer, taking a course that brought it withm 
about five to six miles to the north west of us Mean 
while, another omtre of activity had moved a httle 
south of us , this produced some veiy good flashes a 
mile or two to the south east and east and finally 
moved away m the direction of London It could 
be followed for a long tune the flashes appearing, 
owing to mcreasiim dwtance to become shorter and 
fainter I< inally, I noticed another centre on a Ime 

a httle to the south of the direction of Portsmouth, 
and this centre it was that was responsible for the 
flash desonbed above it also produced three other 
flashes qmte close by and one of these made the 
peculiar noise though I did not hear it myself prob 
ably because I was going round the house to see if 
any damage had been done by the first flash and 
happened to be in a passage where there was not an 
open wmdow t J P Cavh 

Stoner Hill, Petersfleld Sept 1 


Sunspots and Pressure Distribution 
Thb issue by the Meteoiologiial Oillce of the daily 
charts of the weather in the northern hemisphere 
has enabled me to oscertain the baiometno changes 
which take place fiom ilay to day m high latitudes 
As a rule the evdones and anticyclones are large as 
compaied with the polar uncharted area and it proved 
possible to extend the isobars of the surrounding areas 
over the Arche Sea However east Siberia comd not, 
in the absence of the Japanese daily charts which 
reach England about six months late be dealt with 
From the partially completed charts the mean 
pressures were calculated for each day along latitudes 
30® 40° 50° 60° 70°, and 80° north When plottcxl 
they showed irregular periodic vanations some of 
which had a swing of something more than 25 days 
As this IS about the apparent peiiod of rotation of the 
sun and minted to our chief luminary as the cause of 
the vanabihty of pressure from day to day, I decided 
to consider the sunspot iiuestion carefully 

By the courtesy of the Astronomer Iloyal, I have 
been sunphed with bromide prmts for each day for Janu 
ary Februarv March, and April and been allowed to 
see some of the later negatives of the solar disc Also, 
by the courtesy of the director of the Meteorological 
Office, I have obtamed the pressure charts — issued to 
tb^ublic, smee March — for January and February 
The sunspots have been plotted upon a diagram the 
absoisssB of which are days and the ordmates degrees 
on the sun s surface measured from the apparmt centre 
of the disc Tbw clearly show the movemente of each 
spot or group of spots as they approach or recede 
from the centre of the disc, owmg to the sun s rotation 
An examination of this diagnun demonstrates the 
fact that the pressure is low over the Arctic remons 
when there are sunspots near the sun s centre, and that 
there are high pressures over the Arctic regions when 
there are no spote near the oentre of the disc Such low 
pressuiee due to sunspots ooour m the long Arctic wmter 
quite as markedly as they do during the summer 
Whm the sun s duo was clear m the oentre on April 24, 
the mean pressure north of 60° was 1025 nulhbars 
On Mar 8 the mean preesure was 1001 millibars and 
there were spots near the sun s centre 

1 hope to M in a poeition to publish full details con 
oemmg the matter soon aftw the receipt of the 
Japanese weather charts of the North Pacific area 
for June R M DxbXiBY 

Arden, The Grove, 

Isleworth, Middlesex 

!.« 
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Theones of Terrestrial Maffnetiam.* 


ByDr r E Smith, < 

Eabth’s Maonxtio Ftbt.t) jun> Sxovlab 
Vabiatioh 

TTERY valuable ontena have been given by Ganaa 
V and by Schuster the former showing wat the 
mam ongm of the earth’s magnetic field is within 
the earth, and the latter that the cause of the daily 
vanations is external to the earth s surface Any 
predominant magnetic effect due to external causes 
need not, therefore, be looked for 
What do we know of the so called permanent 
field > Examination of the available data leads 
to the conclusion that the magnetic field may be 
regarded as moving westwards along a parallel of 
latitude at the rate of a few seconds of angle per 
day, the rate of movement being such that if con 
tmued for some hundreds of years the fiield would 
make a complete revolution round the earth, the 
motion being m the opposite direction to that of 
the earth’s rotation The secular variation may 
therefore be regarded as caused by change m direo 
tion of the axis of magnetisation If outer space 
IS a conducting medium there wiU bo relative 
motion between the magnetic field of the earth 
and it, and the moving held will mduce currents m 
the outer conducting medium and these currents 
m turn will react and induce other currents and 
associated magnetic phenomena There will also 
be mechamcal reactions and Schuster showed how 
these reactions can be calculated It is certam 
that the induced currents must tend to destroy the 
motion of the mducing held, and that one effect 
must bo to reduce the period of rotation Such 
a reduction m the period of rotation would result 
even if the magnetic axis comcided with the axis 
rotation, but when the two axes do not coincide 
there is another retardmg couple acting on the 
magnetic field 

A circular movement of the mimetic pole about 
the axis of rotation may be regarded as produced 
by two radial movements at n^t angles operating 
from that axis Such motions of the magnetic 
field will induce currents in the conducting layer, 
and the reacting forces will tend to destroy the 
movements which produce them, that is the 
tendency will be to make the two axes coincide 
The totid result is, therefore to slow down and 
eventually destroy the rotation of the magnetic 
axis and to reduce the angle of separation ot the 
two axes and eventually cause them to coincide 
A bird’s eye view of the magnetio and geomphioal 
poles taken o\ er a long penod of time woidd reveal 
a spiral path for the magnetio pede, the latter 
drawing nearer and nearer to the geographical toIc 
I t 18 , of course, not neoeesary to assume a laige 
volume of outer space to have uniform conductivity 
to produce such effects An outer layer will sufiSoe, 
uid the conduotmtv may be uniform or patchy, 
but the reactions wiU be of the sign indioa^ It 

* STom tht pfMl rtim tlil sddiyi to seotloo A (lUthwno ti ol tai 
Sotaco) U the BiHliih Aandetloo drilveted at SrMol oa 
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_ certam that the movements of the magnetio field 
are not simple as outhned above but are very 
complex, and that unexpected reversals occur, so 
that it IS not posable to P^ediot the conditions even 
twenty years ahead llie theory advanced is, 
however, still capable of explaining the vanations, 
for any oonduoti^ layer may not only vary greatly 
over oonaderable areas, but there may be r^tive 
motion between the earth and portions of the layer 
which also vanes 

ElXOTBIO CUBBBNTS OIBOULATlNO BOUKS THJB 
Babtb 

The next simplest theory to that of a magnetio 
core IB that the magnetio field is due to e^tne 
currents oiiculating round the earth, and this 
naturally gives nse to the question of the seat of 
ongm of the electromotive forces neoeesary to 
mamtain such currents If the ouirente are uniform 
m denmty throughout the volume of the earth, the 
„ of this density would be about 10-* amp 

to produce the neoeesary intensity of magnetisation 
If we suppose that there was once a source of electro 
motive force but it has long ceased to operate the 
currents produced would take a very long time to 
die down owmg to self mduotion But it is much 
more profitable to look for a possible electromotive 
force not only to produce but also permanently to 
mamtam a ourrent system 
Such a posable source was mdicated by Larmor 
at a meeting of the Bntish Association m 1910 
Larmor pomted out that m the case of the sun 
surface phenomena indicate the existence of a 
reudual mternal circulation mainly m mendian 
planes If this oironlatuig oonduotmg material 
outs a ma^tio field which m direction is the same 
06 that or the earth, circulating currents will be 
set up in such a direction as to augment the magnetio 
field, and eventually a condition of equihbnnm will 
be set up between the producing electromotive 
force and the attenuation effects Tlie system is, m 
fact, that of a self exciting dynamo, and the ene^ 
of the system is obtamra at the expense of we 
eaenw of the oiroulatmg oonduotmg material 
While m the case of the earth any mternal oiroula 
tion of matter m mendian planes or near thereto 
IB entirely conjectural, the theory does provide not 
only for the mam field but aim for the 
variation by changing the paths of the oiroulatmg 
ouirents 

Roes Gunn has recent^ put forward a theory 
attnbutmg the magnetio Md to eleotnoal currents 
set up mme the earth in the hi^ temxierataxe 
regions where the thermal motions are oonaderable 
Qunnsuggeststhat the temperature of the inner earth 
is of the order of 10,000°, and as a oonsequenoe the 
material will be highly ionised and ^e condootivity 
oorreepondingfy geeat In the ease of the upper 
atmosphere, Gunn has analysed the mn ti op B of 
ions am electrons of long free path spiralling about 
the magnetio hues cf force, and m suoha case a 

I diamagnetic effect and dnft currents are produced 
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An extennon of the oalonlntion to the umer earth 
where the free paths are short is made, and it is 
oonndered that the primary current system of the 
earth results from the motions imposra upon ions 
having a mean free path of the order IQ-' cm , the 
motion being imposed by the internal gravitational 
eleotno field at n^t anjglee to the magnetio field 
The onirents produced augment the original field 
m a regenerative manner 

MaoNxno Evfbots associated with Eabth’s 
Rotatiow 

Let us consider the possible ways in which a 
body may by virtue of its rotation act like a magnet 
First consider the earth as a body carrying a 
positive or negative eleotno charge u the surface 
density of the charge be p, the magnetio force at 
the equator parallel to the surface is 

where w is the angular velocity and r the radius of 
the earth If Q is the total charge on the surface, 
the horizontal magnetio force may be wntten 

where V is the potential In this case it is obvious 
that any small sphere charged at the same potential 
and rotating at the same angular velocity would 
produce the same surface field, since the radius of 
the sphere is not mvolved 

If, however, the charge be distnbuted uniformly 
throughout the earth — and this is necessary for 
uniform intensity of magnetisation — ^the value of 
the horizontal field at the equator u Q<a/6r If the 
charge on the earth be negative, the resultant field 
IS such that there would be an upward vertical 
component at the north pole, and a south to north 
horizontal field at the equator A field of this 
type does not exist m practice, the field of the earth 
being such that its direction is south to north at 
the equator and vertically downwards at the north 
pole Moreover, it is not possible to produce by 
means of a smgle rotating charge, fields of the 
correct sign both at the p^ and the equator, for 
if we change the sign of the charge the resultant 
fields at pole and equator are also chaimed in sign 

To overcome the difiSoultiee of a sui&ce chai^, 
Sutherland suggested an equal but opposite charge 
concentrated at the cenlare of the earth, thus 
neutralising the electrostatio field due to the surface 
charge but not the magnetio effect of the charges 
in motion Later he suggested that an inequahty 
in the distnbution of the earth’s atomic charges 
might be a cause There are a number of variants 
of this idea of separated charges One la that the 
rotation of the earth brings about an eleotno 
polanaation in the atoms perpendicular to the 
axis of rotation, such polainsation produoing a 
magnetio and also an electrostatic field The 
direction of magnetuation of the field is not, how- 
ever, that actually observed on the earth, the same 
difficulty presenting itself as that already considered 
with the charged i^ete 
No 8176, VoL. 126] 


In 1891, and on several oocasioiis since, Schuster 
has raised the question whether every large rotating 
mass IB not a magnet, and so far biaok as 1891 he 
put forward the suggestion that the sun has a 
m^etio field associated with it 

The observed simihuities between the magnetio 
fields of the earth and the sun, especially as the 
physical conditions are so different, naturally lend 
support to the theory that the magnetisation is 
brought about by rotation, and the fact that the 
axes of rotation and magnetisation do not com 
oide, while disturbing, may possibly be explained 
by reasonable assumptions 

If rotation of matter is necessary to produce the 
magnetio fields of the earth and the sun, the angular 
velocity, the radius, and the density must be im- 
portant factors If the magnetic effect is propor- 
tional to Datr*, where D is the density, the calcu- 
lated intensity of the sun’s field agrees with that 
observed, taking the earth’s field as the standard 
Unfortunately, owmg to the square of the radius 
bemg involv^ m the expression for the field an 
effect proportional to jDr>r* cannot bo tested by 
experiments m the laboratory, as a value of cu 
necessary to produce a measurable effect could not 
be obtained A magnetic effect proportional to 
X><ur can be and has been tested m the laboratom 
but the effect is far too small to account for the 
earth’s magnetism 

A theory which has been tested by laboratory 
experiments is one demnding on gyroscopic action 
If the mametic concution of iron arises from the 
rotation of the electrons in the constituent atoms, 
the axes of rotation should tend to become parallel 
to the earth s axis of rotation The net result so 
far as the magnetic effect is concerned is to cause 
each molecule to contribute a mmute magnetic 
moment parallel to the earths axis of rotation 
’The effect will be proportional to the angular 
velocity and not the raihus, so that the effect can 
easily be tested in the laboratory Barnett first 
succeeded by laboratory expenments in showing 
that magnetisation was produced m this way and 
that the mtensity of the field observed was pro 
portional to the angular velocity The direction 
and TOnersl shape of the magnetic held of the earth 
could be accounted for by this gyromagnetic theory, 
but the mtensity of magnetisation p^uced is far 
too small The estimated value is about 10~^ 
times that of the earth 


Possible Modhioatioh of Laws of 

ELEOTBODFNAinOS 

The diffioiilties confronting such theones as an 
electrically ohannd earth and the smallness of the 
eproma^tic effect, have led to suggestions ^t 
the field may be due to some departure from the 
commonly accep^ laws of electr^ynamios 
In 1894 J J Thomson pomted out that if atoms 
exerted slightly different attractions on positive 
and negative elMtnoity, then a hum rotating body 
could produce a magnetio field Li such case the 
mtensity would be proportional to ur*, so that no 
laboratory expenments could confirm or refute 
the theory 
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Swann, who haa put forward a theory based on 
a shght modification of the laws of eleotr^ynanucs, 
points out that the ratio of the magnetic fields for 
the earth and sun would be obtained also for an 
expression of the form ZlwV, since the ratio of the 
values of wV* differs inappreciably from that of u>r* 
According to this theory, spheres of such size that 
they may be used in laboratory experiments should 
give effects which are ]ust measurable, and Swann 
and Longacre have made expenments with a oopp|» 
sphere 10 centimetres in radius rotating at 200 
revolutions per second, but the results obtained 
differ very appreciably from those calculated on 
the theory, that is, an effect proportional to wV* 

Vbetioal Elkctbio Cubbents 
There is, however, a possibihty that a small 
portion of the earth’s magnetic field may be due to 
vertical electric earth air currents which can easily 
be distinguished from currents circulatmg in the 
upmr atmosphere or in regions beyond 
Bficker chose areas m Great Britain where the 
magnetic forces were well known and failed to find 
any evidence of such vertical currents Dyson and 
Furner made an examination of data available m 
1922, and conclude that although there is sumo 
evidence, such currents are not indicated with any 
certainty On the other hand Bauer has made 
many calculations and on all occasions has been 
forc^ to conclude that such vertical currents do 
exist 

The probable error, however, associated with 
the measurements is considerable , but sufficiently 
precise measurements could be made over a care 
fully chosen area which would enable a defimte 
decision to be reached with respect to such vertical 
currents 

Daily Vabiatiobs 

Schuster’s analysis shows that the dady variation 
IB probably due to electric currents in the upper 
atmosphere, but m addition to the magnetic enects 
of these currents there is an effect due to currents 
mduced in the earth by them These mduced 
currents are naturally in the opposite direction to 
the inducing ones, and hence the magnetic effects 
for the horizontal mtenaity are additive, while those 
for the vertical force are opposed 

Chapman’s analysis shows the system in the 
sunht nemirohere to consist of two closed circuits 
which (at the eqmnoxes) may be taken as sym 
metneal with respect to the equator, their foci 
lying very nearly on the 11 A x meridian As the 
eleotoc currents are supposed to be induced by the 
movement of oonduobhg layers of air m the 
magnetic field, such ourrents must also be pro- 
duced near the ground, but the conductivity of 
the air near the ground is so low that their effect 
may be neglected In the upper regions the move- 
ments, while larger, cannot be regarded as im- 
measurably greater than near the earth’s surface, 
and the increase m current intensity can only be 
attributed to an increase in the conductivity, a view 
which Balfour Stewart was forced to adopt, although 
at the tune there was httle evidence to support it 
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The magmtude of the d 3 mamo effect is dependent 
on three uuitors — (1) the horizontal movement of 
the air, (2) the conductivity of the air, (3) the m- 
tensity al the vertical magnetic field All these 
factors vary with latitude, and hence it is to be 
anticipated that the ma^tude of the variations 
wdl aim vary with latituim, which is the case The 
intensity of the field can be calculated with con 
siderabie accuracy but the conductivity and move- 
ments of the upper air are not known, although 
such movements are attributed to thermal effects 
and hence will be a maximum m the daytime 

As a first and crude approximation we may 
imagme a sphencal conducting layer to surround 
the earth, and m addition a conduotmg hemi 
sphencal cap over the hemisphere facing the sun, 
the height of this cap being a few hundred kilo 
metres Neither the complete sphencal conducting 
shell nor the hemisphencal cap are of uniform con- 
ductivity, and the matter constituting these layers 
moves with the earth, so that ionisation and recom 
bination are always taking place 

While we have from wireless measurements fairly 
good evidence of the height of the lower conducting 
byers, our knowledge of the extent of the ionisation 
18 not sufficiently g(^ to enable us to do more than 
speculate on the ments of the theones advanced, 
for in addition to the dynamo theory there is one 
due to Ross Gunn known as the diamagnetic layer 
theory and a third called the drift current theory 
The differences between the theones are beet 
brought out by considering the ionisation effects 
m the hemisphencal conduotmg cap facmg the sun 
Pederson has calculated the number of electrons 
and ions per cubic centimetre at vanous heights, 
and ho and Ross Gunn have considOTod the nature 
and magmtude of the conductivity of the upper 
ionised regions They have shown that the con 
ductivity vanes with the direction of the magnetic 
field, the conductivity at nght angles to the field 
bemg at times very small, and under certam con 
ditions it approaches zero, while the conductivity 
m the direction of the field is unaffected by the 
field’s mtensity Hence m layers where the con- 
ductivity transverse to the magnetic field is very 
small, such large circulating currents as are neces- 
sary for the dynamo effect cannot fiow, and where 
there is an appreciable vertical mametio field there 
can be but neghmble horizontal deotne currents 
In the case oonsidered by Gunn, where a charge m 
its spiral path can execute many revolutions be- 
tween successive collisions, the spiral motion of the 
oham has the same effect as a small magnet opposed 
to the field, so that the whole hemisphencal cap 
IS eqmvalent to a diamametio layer, and to this 
diamajmetism Gunn attrurates the diurnal varia- 
tion There appears to be no doubt that such a 
diamagnetic effect does exist, and that it oontn- 
butes to the diurnal vanations, but its magmtude 
IS much too small to exphun the whole of the diurnal 
variation 

Chapman has shown how the ionisation m the 
diamagnetic layer oontnbutes far more effectively 
to the diurnal variation He shows that the Imm 
the oontnbntion made by a charged pmrticle to the 
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transverse oondootivity (relative to the magnetic 
field) the greater is the mean drift velocity which 
it expenenoee and m the case of the earth s mag 
netio field such drift currents are eastward m direc 
tion There is m fact a steady drift of electrons 
and ions m a direction perpendicular to the hnes 
of mametio force and the gravitational field 

With regard to the relative ments of the three 
theories an effect of the diamagnetic layer appears 
oertam but with it is associate the drift current 
effect which is much laiger The diamagnetic layer 
effect must therefore be regarded as secondary m 
importance The dynamo ^eory involves motions 
of the air as well as ionisation and while on the 
whole the drift current theory appears to be superior 
more information is needed or the number and 
distribution of ions and electrons in the upper 
atmosphere before coming to a final decision 

bt NSFOTS AND MaUMBTIO StORMS 

Any unevenness in the radiation from th* sun 
as it rotates must abo affoct the conductivity and 
hence pre duce variations Examination of magnetic 
records shoas that many variations are related to 
the sun s period and also to sunspot periods and it 
appears not improbable that there is overlapping 
of several periods probably intimately connected 
The results obtain^ shoa that with rise and faU 
of aunspet frtquoncy there arc corresponding 
changes m the ^umm vanation Moreover the 
amplitude of the daily changes rises and falls with 
the intensity of the magnetic disturbance It 
folloas therefore that change in amplitude of the 
diumal variation in years of many sunspots is due 
to the same ultimate oaust namely solar radia 
tion as that causing magnetic disturbance 

Magnetic storms are marked disturbanees of 
solar origin and to explain these many theories 
have been advanced but the facts are not easy of 
c xpbnation One of the first theories put forward 
attnbuted magnetic storms to the magnetic fields 
produced by sti earns of charged particles from the 
sun acting hko an deetne current and producing 
a direct magnetic effect Schuster showed that 
such a stream moving between the sun and the 
earth would move in a magnetic field of constantly 
inert asing intensity and would be subject to a 
retarding forct also continual^ increasing lande 
mann has overcome this difficulty by suggesting 
solar streams which are ionised but on the whole 
neutral The groups of partAAles are assumed to 
be projected from the solar pronunences and the 
gases m those are of such high velocity 10* cm 
per sec that the journey from the sun to the earth 
should be possible m less than two days without 
senoug recombination taking place Moreover 
owing to its neutrahty such a stream will not tend 
to spread outwards by the mutual repubion of its 
constituent partiolee 

Mans and Hulbert attnbute the mcrease m 
ionisation to the action of ultra violet light They 
conclude that at hemhts of 300 400 kilometies 
temperatures of 1000'®^ K are reasonable and at 
heights exceeding 400 kilometres the free paths 
of the particles are very long the motions auq to 
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formal impact considerable and the ionisation 
entirely due to the action of ultra violet light 
When the activity of the sun increases it is assumed 
that there is a tremendous increase of ultra violet 
hght thus Mans and Hulbert estimate that if 
one ten thousandth part of the solar surface 
(temperature 6000®) were removed and there were 
expo^ regions of black body temperature 30 000° 
the total ultra violet ener^ would be increased 
10* tunes whereas the solar constant would be 
increased by only 1 per cent 
Recently Chapman and Ferraro have suggested 
that magnetic storms are essentially connected 
with the approach of a neutral ionised stream 
towards the earth the more important changes in 
the stream taking place in the direction of the sun 
at a distance equal to a fc w times the radius of the 
earth Retardation of the stream naults and 
this retardation is naturally greatest at that part 
of the front of the stream in direct lim with the 
centre of the earth On < ithi r side the stream will 
advance and partly enclose the earth and along 
the Bides of tne enclosure thcic will be chargid 
layers due to the polarisation of the stream by the 
magnetic fidd Across the space on the dark side 
of the earth it is assume 1 that a westerly current 
is set up duo to charges passing over thi space 
between the charged layers 

Need vor more Precise Data 
This very hasty skitcli i f some theories relating 
to terrestrial magnetism reminds mi of Dr Chree s 
remarks that the deductions frim such theincs 
arc just as h>pi thctical as the thconcs themselves 
and I am verv sensible that this rapid siirvov is 
not only incomplete but also that no theory con 
sidered is completely satisfacte ry Moreover whde 
fully nabsing that they are vital links m any 
chain of evidtnci I have avoided thi companion 
subjects of aiirone atmosphenc electricity and 
earth eumnts liecause to havi considered them 
would have taken far tixi kiig I do however 
wish to emphasise that data of a precise kind 
are much needed to modi^ existing theories and 
to produce new ones and I cannot d i better than 
conclude with a remark of Ruckers in Bristol 
thirty two years ago Rucker said If there be 
any who arc inclmed to ask whether the careful 
study of terrestrial magnetism has led or is leading 
to any definite results or whether we are not merely 
adding to the lumber of the world by piling up 
observatiohs from which no deductions are drawn 
wc may answer that though the fundamental 
secret of terreetnal magnetism is still undiscovered 
the science is progressing But there ore special 
and cogent reasons why the science of terrestnal 
magnetism should be cosmopolitan hor those 
who would unravel the causes of the magnetao 
movements of the compass needle concerted action 
IS essential They cannot indeed dispense with in 
dividual imtiation or with the leader^p of gemus 
but I think that all would eigree that there is urgent 
need for more perfect organisation for an authority 
which can decide not only what to do but what to 
leave undone ' 
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The Fifth InternatioiULl Botanical CongreM. 


N ever hw there been such a large and repte- 
sentatire gathenng of botaniota as was 
assembled m Cambndge on Aug 16-23 for the 
Fifth International Botanical Congreea Of the 
twelve hundred memben who registered, nearly 
one thousand attended As was to be expected, 
Great Bntam supphed most members, but the 
Umted States of America sent a large contmgent, 
and, mcludmg the overseas portions of the British 
Empire, about fifty five peoples were represented 
The oriffnal mtcntion had been to hole the Con 
gresB in London, but it was decided that Cambridge 
would be a more convement centre 
London, however, shared in the programme 
The Linn^ Society generously supphed a recep 
tion room at Burhngtbn House for the two days 
preceding the meetmg at Cambndge, and threw 
open its rooms to members of the Congress In 
addition, a selection from the Linnean collections 
was exhibited and members were presented with 
a descnptive catalogue, which aim included an 
accoimt of the foundation and history of the 
Society The story of the efforts of the younger 
Lmnseus to prevent the sale of his father’s colleo 
tions and to preserve them from detenoration , of 
their offer by his mother to Sir Joseph B anks i^r 
her son’s death, m order to provide suitable mar 
nage portions for her daugfatm , of their purchase 
at Bmiks’s suggestion by James Edward Smith , 
of the foundation of the Linnean Society and its 
early meetangs at bmith’s house in Great Marl 
borou^ Street, where the collections were for a tune 
housed , of their subsequent homes, including for 
many yecus Sir Joseph’s house m Soho ^uaro, 
until their amval at Burlington House in 1857 , and 
of their purchase from Smith’s executors at a pnoe 
rumous^ mcrcased beyond the original cost, is 
well told in the pamphlet, which overseas members 
will value as an mteresting memorial 
On the Fnday evening a reception was held at 
the Imperial Institute, where the members were re- 
ceived on behalf of His MajestVs Government by 
the Right Hon Christopher Addison, H M Minister 
of Agnoulture and Funenes 
At Cambridge manv of the members were ac- 
commodated m the colleges, a privilege which was 
evidently much apprematra, espeoiallv by American 
visitors The sunny weather which iast^ through 
most of the week showed Cambridge at its best 
The busmess of the Conmess opened with a 
plenaiy meetmg in the lam Examination Hall at 
Cambndge, where the membm were welcomed, m 
a Latm speech, by the Vioe-ChanceUor of the 
Umvenaty, m state, and by the president of the 
Congress, Prof A C Seward At a second plenary 
meeting on the foUowmg Wednesday, two hundred 
delegates conveying greetings from governments, 
depiurtments of state, umvemties, eometiee, and 
mstitations were presented to the president At 
Hus meeting also Prof F A F C Wont, of Utrecht, 
presented an invitation to Holland for the next 
Congress, to be held m 1936 The mvitation was 
unaaunousty accepted MoHung and sftemoon I 
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tbroughont the week were devoted to sectional 
meeti^, the busmess closing with a plenary meet- 
ing at noon on Saturday 

Apart from the value of the papers and dia- 
ouBsions m the sectional meetings, which were well 
attended, the Congress afforded ample opportumty 
for mteroourse among fellow workers from all parts 
of the world Old fnendships were renewedT and 
colleagues known only by correspondence or ex- 
change of papers took human shape, and the 
reception room (always a centre of activity), social 
meetings, excursions, and meals in common m 
the old college halls were media for conversation, 
discussion, and exchange of ideas 

Serious work was distributed among eight sec 
tions — bactenology, phytogeography and ecology, 
genetics and cytdfogy, morohology and anatomy, 
mycology and plant pathology, pant physiology, 
palseobotany , and taxonomy and nomenclature A 
volume of abstracts of the oommumcations, a copy 
of which was given to every member, facilitated the 
work of the sections 

An important duty of the Congress was to review 
the rules of botamcal nomenclature The code of 
rules formulated at the previous Congresses at 
Vienna (1906) and Brussels (1910) had been re- 
exammed by an mtemational committee apromted 
for the purpose at the previouB Congress held m 
America m 1926 The function of the committee 
was to receive and report on suggestions and re 
solutions submitted by botanists generally, and the 
results of its dehberations m the form of a Synopsis 
prepared by the Rapporteur-gdn6ral, Dr John 
Briquet of Geneva, formed the basis rf discussion 
by the Sub Section on Nomenclature It was 
hoped that oertam differences m practice, and more 
especially the fundamental differences between the 
majonty of workers <«i one hand and a school 
representing an important section of American 
botanists on the other, might be amicably settled, 
and that the 1930 Conf^ess might witness the 
achievement of a system to which workers generally 
would be willing to conform Pleasing features of 
the discussions were the evident wish to arrive at 
a common agreement and the absence of that 
somewhat polemic atmorohere which was notice- 
able at Vienna m 1906 Dr E D Merrill, Director 
of the New York Botamc Garden, presided over the 
meetmra, and, gmded by the ^pporteur-gdndral 
and other exprats, the sub-section was able to 
formulate a revision of the Vienna and Brussels 
“ Rules " which was adopted at the final plenary 
meeting of the Congress and left to an editorial 
committee to inepare for press Especially helpful 
m securing this revision were the suggestions con- 
tamed m a code drawn up by theJBnti^ sub- 
committee appomted at we unpenal Botanical 
Conference m 1924, and a senes of amendments to 
the mternational rules presented by Mr Behder, of 
the Arnold Arboretum 

An important outcome of the discusnoiu on 
nomenclature was the appomtment of a represen- 
tative International Advisory Committee, to hold 
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office until the next Congreas, which would adjudi- 
cate on debatable points in the intecpretation 
of the rules In the ooune of the debates the 
starting point for the yanous groups evoked some 
discussion While 1763, the date of the first edition 
of Lumieas’s “ Species Plantanun ”, was generally 
accepted for flowering plants and ferns (excepting 
fossil plants), later dates were suggested for some 
groups of cellular plants To avcM upsetting well 
established names of genera by the strict applica- 
tion of the law of pnonty, the prmoiple of lists of 
nomina nnuervanda was accepted for all groups 
The scrutiny of these lists was to be a function of 
the Advisory Cbmmittee The pnnciple of similar 
lists of conserved names of species was rejected by 
a large majority 

Battle was joined afresh on the question of a 
compulsory Latm diagnosis when describing a new 
genus or species Hie onginal altemative of the 
three best known European languages is no longer 
tenable with the increasing spr^ of the study of 
taxonomy, and the only utemative to Latm uas 
obviously the use of any tongue, a practice which 
would add to the difficulties of taxonomic work 
It was also pomted out that the embodiment in a 
short diagnosis of the salient pomts of a genus or 
species would bo helpful both to the auwor and 
other u orkers The vote on the question mdicatcd 
an almost complete disappearance of the opposi 
tion to Latin , an appeal from bacteriology and 
paleobotany to be excepted owmg to inherent 
difficulties was, however, allowed In order to 
legitimise names already published m a vulgar 
tongue the rule will not come mto force until 
January 1032 Another decision was the recogmtion 
of standard species in fixing the identity of mnera. 

A discussion on methods of furthenng the ad 
vance of taxonomy emphasised the importance of 
a broader traming for the taxonomist and especially 
the value of a phylogenetic view pomt The forms 
tion of an International Taxonomic Bureau to 
assist mid correlate systematic work and to reheve 
individual institutions of certam extraneous duties 
was also adumbrated The question of finance was 
a senouB factor The species concept was the 
mottf of jomt discussions, with the geneticists m 
relation to cytogenetics, and with the ecologists 
m relation to geognmhic^ distribution The ecolo 
gists also considom standardisation m desonption 
and terminology m the study of vegetation areas 
and plant-commumties The morphologists re 
turned to two favoiuite subjects of discussion, the 
shoot umt and the ongm of the loaf, and florsJ or- 
guusation with special reference to the carpel The 
mycology and plant pathology section discussed 
the effect of environment on disease, plant-viruses 
(with the bacteriology section), and the dissemina- 
tion of cereal rusts , m connexion with the last- 
named a resolution was formulated adong the 
CO operation of overseas governments m the study 
of these pests of cereal crops The plant physiology 
section dealt with protoplasmic organisation and 
the cell, and problems of growth and nutrition , and 
the palMbotany section, the antiqmty and ongm 
of angiosperms, early terrestrial vegi^tion, and 
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plants as stratigraphioal indices Life cycles of 
bacteria and entena for differentiation were sub- 
jects of debate by the bactenologists 
In connexion with the vanous sections, exhibits 
and demonstrations germane to the discussions were 
arranged Evening Wuros, mcluding a topical one 
by Mr 6 F Hickson on the Umversity of Cam 
bndge and its Colley, and other subjects of 
general interest, provided a change from the more 
specialised work of the sections, which with their 
differing techmcahties of language recalled, as Prof 
von Goebel remarked, the Tower of Babel 
The honorary degree of doctor of science was 
conferred by the Umversity of Cambridge on Dr 
John Briquet, Director of the Gtneva Conserva- 
toire and Botanic Garden Prof Ludwig Diels, 
Director of the Botanic Garden and Museums at 
Berlin, Prof f G Halle, Keeper of Palseobotany m 
the Swedish Natural History Museum , Prof L B 
Jones of the University of Wisconsm Prof C J 
Schroter, a pioneer in ecology, and Prof F A F C 
Went, Director of the Botamo Garden and Labora 
tory at Ltreeht and (in absence) Prof P A 
Dangeard of the Pans Museum 
Social functions included a garden party by the 
president and Mrs Seward m the munds of Down 
ing Colley a reception by the Master and fellows 
of St John’s, and a dinner in the hall of Trmity 
College, where overseas delegates were entertamed 
by their British eonfrirta Among the excursions 
were a whole day visit to Wickon Fen A select 
party visited Halesworth Suffolk, where a memorial 
tablet to William and Joseph Hooker was unveiled 
by Sir David Pram (see Natubb, Aug 23, p 287) 
Though the busmess of the Congress finished on 
Aug 23, many members availed themselves of ex 
cursions and visits arranged from London in the 
following week These included visits to Darwin’s 
House at Down, Kent the Kothamsted Expen 
mental Station , the Royal Horticultural Society’s 
Gardens, Wisley , the John Innes Horticultural 
Institute, Merton and the nurseries of Messrs 
button and Carter The Director and members of 
the staff of the Royal Botanic Gardens, Kew, 
received the visitors on Monday and a special 
exhibit was arranged at the Department of Botany, 
Bntish Museum, where the keeper and his assistants 
were in attendance on two afternoons In con- 
nexion with the visit to the Museum a booklet bad 
been prepared explanatory of the exhibits and 

ra an account of the on^ and mwth of the 
idal collections smee ^e foundation of the 
Museum as the result of the bequest of Sir Hans 
Sloane’s collections m 1753 Of special mterest to 
overseas visitors were volumes mm the Sloane 
Herbarium contaimng the early collections from 
Jamaica and other parts of the New World, and 
the onginal specimens which were the basis of 
Luuueus’s first great systematio woric, the ” Hortus 
Chffortumus ”, and of hu “ Fkira Zeylanica” (1747) 
For th^ sueoees of the Oongress and the smooth 
working of the arra ng ements m Chmbndge and 
London, special tihanks are due to the secretaries, 
Mr F T Brooks and Dr T F Chipp, wd then 
willing helpers 
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The Bntiih Asiociation and a Centenary Fund 


I N 1931 the British Aseooiation for the Advanoe 
ment of Science will hold its centenary meet 
mg in London No more appropnate place of 
meeting could have been selectra Tlie Asf^ation 
may justly claim to be fully representative of 
science as a whole withm the British Isles by 
its overseas meetings it has stimulated scientific 
activities and focus^ the aims and mterests of 
scientific workers m the domimons and depend 
encies This dual function makes it mevitable that 
BO momentous an occasion in its history should be 
endowed with a significance which can most fit 
tingly find expression only in the capital city of the 
Ei^ire 

llie imperial character of the meeting and the 
place in which it is to be held will make serious 
demands on the organisation and resources of the 
Association On normal occasions the annual meet 
mg is a heavy burden financial and otherwise on 
the locahty in which it is held In London cx 
ponditure will be altogether on a higher scale The 
cost of entertainment of foreign guests and visitors 
from the dominions and <lcptndenoies if it is to be 
such as will be regarded as commensurate to the 
occasion will be far beyond anything the Associa 
tion has been able to contemplate hitherto With 
out entering into detail it is abundently clear that 
the financial resonrees of the Association dcnvcl 
as they are largely from bubsciiptions which are 
liable to fluctuation and on ordinaiy iccasions pro 
vide no very largo margin over the expenses in 
< urred cannot be relied upon to produce the sum 
which will be requued 

The British Association having this m view 

E roposes to raise a fund for its centenary which will 
e sufiScient to meet necessary aiil desirable ex 
pcnditure for the meeting But in addition it asks 
for a sum which will pl^e its finances on a basis 
adequate for the future development of the 
Association s approved activities The appeal was 
launched at the opemng of the recent meeting at 
Bristol hveryone connected with scientific w<rk 
m Great Britain would surely wish that the con 
tenary of the Association should be celebrated with 
the di^ty and circumstance befitting the occasion 
but it IS perham onlv those who have been inti 
mately in touen with the inner workmg of the 
Association who will appreciate fully all that is 
implied in the reference to the future development 
of its work 

Dunng the hundred years of its existence the 
Association has stnven for the advancement of 
science primarily by promoting intercourse be 
tween scientific workers through its annual meet 
mgs By encouraging the attendance of those not 
specifically engage m scientific work or even not 
specially trained in any one branch of science the 
Association has endeavoured to extend the mterest 
m science among the public especially when 
occasion offers m regard to its practical apphcation 
to the affairs of eveiyday life While a laiger 
pubho has been made aware of this side of the 
Association s work through the good offices of the 
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daily press m reporting the proceedings m the 
sections and at gmiraal meetings it has nad httle 
opportumty to appreciate the valuable support 
given to reeearch by the money g^ts administered 
through research committees These grants made 
year % jrear on the nomination of the sectional 
committees representative of the vanous sciences 
oompnsod within the Association constitute one of 
the greatest if not the greatest of its services m 
the advancement of science Many of the com 
mittees have produced results of national and even 
international importance Even though the sources 
outside the Asswiation from which grants for re 
search are available have mcreased in recent years 
the assistance of the Association is still in demand 
especially in the imtial stages of research At the 
present moment indeed the Association maintains 
some seventy research committees distributed 
among the vanous scienus hor some years the 
Association has disbursed an average annual 
amount of £1100 on the work of its committees — a 
sum expended enturely in the actual cost of research 
the members of the committees receiving no re 
miineration for their woik ihe amount availabk 
for these grants is to a great degree dependent upon 
the amount of the subscnplions received and in 
the past has frequently bron inadequate to the 
demands 

It IS probable that the pubhc is not awaie that 
the activities of the Association are not confined 
to the duration of each annual meeting In the 
interval between sessions the organisation of the 
Association is not even solely engaged in pn paring 
for its next meeting heavy as is the work entailed 
thereby The Council is also occupied in givmg 
effect to the resolutions passed at the precedmg 
annual meeting which are usually of eonsiderable 
moment and as they frequently affect pubhc in 
ti rests or poh^ involve the submission of the 
resolutions to Government departments admims 
tmtive bodies and kindred societies Further the 
Council may be said to hold a watching bnef for 
science throughout the year It is prepared to take 
action if need arises in all matters in which science 
may be directly or indirectly affected 

While other aspects of the Associations work 
must here be passed over reference may be made to 
the Association s custody of Down House the home 
of Darwin which will in future entail no incon 
siderable expense 

Ihe annual mcome of the Association at the 
moment is about £6600 of which nearly a half » 
derived from the fluctuating annual subscriptions 
The amount at which the Association aims for its 
fund has been put at £40 000 If from the sum 
raised part is added to endowment the Association 
will be placed m a position to assure its activities 
and extend them m directions which cannot fail 
to bo of advantage to science In particular the 
amount available for research will tie mcreased 
the burden of the annual meetings now so heavy 
on the place of meeting may be somewhat lightened, 
and the imperial obligations of the Association 
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which have come inoreaBingly into prommenoe of M Siegbahn (Uppsala), Prof Van Vleck (Wiscon- 
late years, may ^ more adequately met sm) , Section B (Chemistry) Prof J H Hilde- 

It should be scarcely necessary to press the claim brand (Berkeley, California) , Section C (Geology) 
of the AssMiation m further detail The position Prof G Del^pme (Lille) Section D (Zoolo^) 
which it has won by its work during the past Prof D de Lange (Utrecht) Section E (Geo- 
hundred years is a sufficient warranty of its deserts mphy) Prof A E Douglass (Tucson, Arizona) , 

and of its fitness to administer wisely any funds Stetion 0 (Engineering) Prof A E Kennelly 
conmutt^ to its charge On the ground of its (Cambridge Massachusetts) Section H (Anthro 
services to science and to the commumty, the pology) Prof E Fischer (Berlin Dahlem), Dr 
Association has well earned the right to expect the M V^itz (Belgrade) Section K (Botany) Prof 
support for which it asks T H Goodspeed (Berkeley, California), Prof D 

H Campbell (Stanford, Cahfoima), Prof W J V 

Osterhout (New York), Prof F A F Went 

The greater part of the Bristol meeting of the (Utrecht) 

Bntish Association was favoured by fine weather. The total membership for the Bristol meeting 
of which full advantage was taken by all the was 2660 

sections Owing to the easy access of many pomts The General Committee of the Association has 
of special interest, these purely sectional excursions approved the arrangements made by the Council for 
were more fully organised than is usually the case the centenary meetmg to be held m London next 
The Norman Lookyer Observatory at Sidmouth year The president will be the Right Hon J C 

was visited by a party of physicists and astrono Smuts, and a long list of vice presidents prepared 

mere, while Wookey Hole and the Mondips attracted by the Council, together with a representative 
geographers, zoologists, geologists, and anthropolo London Committee, was also accepted by the 
gists The Forest of Dean was included with other General Committee 

excursions by botanists In the sections them As the Albert Hall will not be available for the 
selves, apart from the presidential address, physicists inaugural meeting in London, the Council booked 
hstened with great mterest to a summary of the the Wesleyan ( entral Hall and annexes for this 

present state of the theory of cohesion by Prof meeting The General Committee approved of this 

Lennartl Jones, who showed that through tne new and also of the proposal that the inaugural meeting 
mechames^a moat promising theory is at last in should be devoted mainly to receiving addresses 
the process of dev^pment The subject of the and other messages, the president elect finally ad- 
present position of the Bntish dyestuff industry dressing the meeting presidential address will, 
provokid an important discussion in Section B, however, be deUvered on a separate occasion, 
to which many weU known academic and industnal namely, the final evening of the meeting, Tuesday, 
chemists contributed The memorial lecture to Sept 29 The reception room, sectional meeting 
Dr Beddoe by Sir Arthur Keith emphasised the rooms, etc , will be in and near Exhibition Road, 
important anthropological work which has been and South Kensington, at such institutions as the Uni- 
18 still being done in Bristol, which Sir Arthur veraity of London, Imperial College of Science, 
pleaded should bo recognised by the foundation Imperial Institute Science Museum, Victoria and 
of a chair m that subject m tbe Uraversity Air Altert Museum, Royal College of Music, and the 
ships, both Bntish and German, naturally attracted B^al Geograpiucal Society 
engmeers in Section G , while members had an The new members of Council elected by the 
op^rtumty of seeing the gyroplane in action at the General Committee are Prof H Clay, Prof W 
new Bristol airport The largest available theatre T Gordon, Dr C W Kimmins, Sir Peter Chalmers 
was filled for a jomtdiscussionbetween geology, geo- Mitchell, Dr H T Tizaxd 
graphy, and anthropology, on the relation between He meeting of the Association m 1932 will be 
past pluvial and glacial penods, under the chairman held at York, and in 1933 at Leicester The Lord 
shro of Prof Fleure Provost of Aberdeen and the Principal of the Um 

The following were mcluded amongst the foreign versity. Sir George Adam Smith, attended the 
guests present at the meeting Section A (Mathe- meeting of the General Committee on Sept 6 to 
matical and Phyncal Scienoes) Prof B S mvite the Association to meet at Aberdeen m 1934, 

MuUiken (Chicago), M B Bureau (Pans), Prof and the invitation was unanimously aiwepted 

News and Views. 

Tbs fact that defimtely anti social actions have and metallurgical mdustnos, science is often held re- 
been oommittod imder the cloak of rationalisation is sponsible for creating unemployment Labour fre- 
responsible for many of the misgivings with which quently fails to realise that originative duoovenes of 
labour regards the ratumalisation of mdustry More- science create new demands and open fresh avenues of 
over, the displaoement of workew by machinery has led employment m which displaced labour is absorbed 
to some distrust of soieiioe by labour Labour-saving Such duoovenes are, of course, those with which 
machinery u too often labour displacing machineiy, soimoe u moot closely associated In thu connexion, 
and idthough mechanical science u gradually diminat- addresses such as that given by Sir Richard Oregory 
mg from industry many of the most unhealthy and onSept 7, moonnexion with the Bristol meeting of the 
exacting conditions of labour, notably m the mining Bntidi Association, bMore the Bristol Branch of the 
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Indepeadflut Labour Party on “ Souooe and Labour", 
ara partaonlariy valuable at the preeant tune aa tending 
to bridge a gulf which, amoe the days of Darwm, 
Huxley,and King8ley,haBgradua0y developed between 
aomioe and labour 

Su BioaABP Qbkooby referred m hia addreae to the 
development from fundamented aoioitifio diaoovenea, 
auch aa those of Faraday and Cavendish, many of 
which wwe regarded aa of no praotioal value when 
made, of a wide range of new mduatnes — eleotnoal 
engineering, the fixation of atraoapheno nitrogen, 
automobiles, aviation, metaUio filament lamps, the 
gramophone, and the many branches of wireless tele 
phony In every one of these cases the application of 
amentifio discovery has resulted m moreaaed employ 
ment and frequently has been aocompamed by an 
increase m the pleasures of life It may well be that 
the future of civilisation largely depends on the ability 
of science once again to oo operate with labour Un 
satisfactory social conditions are often a consequence 
of mcapacity to use aright the results of soientiho 
advances Such mcapacity is frequently due to the 
political impotenoy of scientifio workers and their 
failure to oo Ofierate, and the re establishment of 
harmony between soienoe and labour would do much 
to remove that political weakness Such co ojieration 
and harmony can, however, only bo achieved by 
scientific workers demonstrating, as Sir Richard 
Gregory does m his address, that science is not merely 
mechamoal invention but rather creative knowledge 
which mables man to oontrol his environment, and by 
their participation m sooial movements as citicens 
whose motives are above suspicion and whose know 
ledge 18 at the service of the community for the pro 
motion of the greatest good 

Faor T E Gbsoobys presidential address to 
Bection F (Economic Soienoe and Statistics) of the 
British Association, on Rationalisation and Techno 
logical Unemployment ”, which was read m his absence 
on Sept 8, is welcome mdication that the Association 
recognises not only a duty to inform the general public 
on all scientifio advanoea but also a corresponding 
obligation to assist m the oontrol and solution of some 
of the problems created by such discoveries and their 
applications The mtemational character of the 
rationalwation movement and its undoubted effect m 
most oases m reducing the cost per umt of output make 
it impossible for any single country engaged m mter 
national trade under competitive conditions to oon 
tract out of its oonsequences except at the expense of 
its mtemational trade Smoe imtionahsation effects 
a lowering of real costs, given a desire for a nsmg 
standard of life, Prof Gregory believes there is no 
reason to suppose that the volume of unemployment 
will not agam fall The most optimistio view of the 
situation, however, must recognise that a grave trans 
fer is mvolved and the difficulties may be accentuated 
by monetaiy and other mdependent oiroumstanoes 
Smentiflo woricers have no right to dehide themselves 
mto thinking that a new era of orderhnese will come 
automatically, and must concern themselveB much 
more senonsly about the use or misuse of the new 
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knowledge they have aoquued and the social conse- 
quenoee of the improved methods of produotum which 
mechamoal mvention has developed Inoreased pro- 
ductivity may tend to enhanoe the problem of un- 
employment, even if only temporanly, but it provides 
society with the margm of lower pnoes and mcreasod 
leisure out of which unemployment can be reheved 
The better use of the arts of production made possible 
by scientifio methods and mvestigations is unlikely to 
endanger the organisation of society unless the prooees 
IB applied vnth a wanton disregard of the injury which 
may be inflicted upon other industries or upon the 
workers rendered superfluous 

Bib Abthob Kbiths Beddoe Memorial Lecture, 
which was delivered m the course of the meeting of the 
British Association at Bristol, and of which we pnnt 
a summary risewhere in this issue, was an eloquent 
affirmation of the enduring value of the work of this 
great pioneer Beddoe’s onginahty and vision, aa well 
os his patience m inquiry, place him in a rank apart 
among the greatest of the anthropologiste of the nine- 
teenth century It was only fitting that Sir Arthur 
should couple his appreciation of Beddoe with a strong 
plea for the institution of a chair of anthropology m the 
Umversity of Bristol, The work of the SpelsBoIogiial 
Society has shown that enthusiasm for the subject and 
the true spirit of inquiry are there among the members 
of the University Bristol presents opportumties for 
anthropological investigation that are unrivalled As 
a gateway of Bntaui from the earliest tunes to the 
present day it holds a key position The oaves of the 
Mendipe , the lake villages of Glastonbury and Meore , 
the traditions of early contact with Ireland, hostile and 
otherwise, the ethnology, archeology, and folklore of 
tlie border loutitiee of Walee— these ore some only of 
the fields m which we should look to the Uiuvennty for 
enlightenment Of the practical considerations m 
relation to civic affairs upon which Sir Arthur touched 
it IS unnecessary to enlarge To a publu, spirited busi 
ness community such as the City of Bristol, they should 
carry conviction without further emphaeis 

Thb report submitted at the Bristol meeting of 
the British Assooiation to Section D (Zoology) by the 
suboommittee appomted to mquire into the position 
of animal biology m the echool oumculum u, on 
the whole, enoouragmg for there is evidence that 
biology IS leoeiving wider reoogmtion as a subject of 
educational value It is a hopeful sign that a oom- 
nuttee of the Economic Advisory Counoil has been 
appomted “ to consider the obstaolee whiiffi stand m 
the way of the education and supply of biologists for 
work m this country and overseas, and to submit 
recommendations for the removal of such obstaolee ” 
The British Social Hygiene Oounoil, too, is pressing 
the claims of biology, and the Colomid Office is awake 
to the importonoe of the subject All the examining 
bodies, with the exception of the Oxford and Cam 
bndge Schools Examination Board, which is undOT- 
stood to have the matter under consideration, now 
provide syllabtiaes m biology for the school oerta- 
fioate examination The percentage of candidates 
oSenng biology m this examination has been stsadily 
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naing for tho Uat wven yeua, and that of thoM offer 
ing botany aa steadily ftdling But nnsatutaetory 
featurea m tius report are the statements that the 
great majority of the biologioal candidates are girls, 
very few boys' schools taking biology m the school 
certificate examination, and that the shortage of 
men teachers with biological training persists The 
VICIOUS circle has not yet been broken down The 
report suggests remedially the institution of general 
honours degrees, which four of our umversities do 
already confer, by all umvemties as altemativea to 
the existing special honours oourses To this may 
be added the recommendation that all ooUegea in the 
residential umvemties should accept biology aa a 
subject m their entrance examination The refusal 
of some ooUegee to do so is a serious obstacle to the 
supply of biologists 

On Sept 5, Section B (Chemistry) of the British 
Association devoted the whole morning session to a 
discussion on the present position of the British 
dyestuff mdustry Prof A Q Qreen, fonnerly 
director of research of the British Dyestuff Corpora 
tion, who opened the discussion, surveyed the position 
of the mdustry up to the tune of tho Dyestuffs 
(Import Regulation) Act, which came mto force m 
January 1921 for a period of ten years Smce that 
date the dyestuffs mdustry m Qreat Bntam has made 
great strides it now supplies 26,000 tons of dyestuffs 
annually, hr about 11 per cent of the world e require 
menta While the proportion suppUed by Germany, 
Hwitzerland, and the Umted States has remamed con 
stant m the past few years, the British contribution 
has moreased from 8 9 per cent m 1926 to 11 7 per 
cent m 1928 Prof Green is of opuuon that a further 
period of State assistance is both justified by past 
progrev and by the present world position Prof J 
h rhoix>e emphasised the need feft- the production of 
new dyes for new fibres coming mto use, and referred 
m pcurticular to the mevitable mterdependenoe of 
fiounshing schools of research m orgamc chemistry 
and a stable and vigorous dye making mdustry Sir 
William Pope also discuss^ the effect the Dye 
stuffs Act has had m promoting the traming of 
chemists for all branches of mdustry The mdustnal 
side was dealt with by Mr J Morton, of Scottish 
Pyes, who pleaded that the mdustry has justified the 
oontmuation of the Dyestuffs Act, but Sir Joseph 
Turner, managing director of the British Dyestuffs 
Corporation, urged tiiat the Act has served ita purpose 
and should be allowed to lapse 

Tn third triennial oonfarenoe of the Pathological 
and Baotenological Laboratory Assistanta Associa 
tion was held m the Medical School of the Umversity 
of Manchester on Aug 26-29 It was opened by 
Prof W H Lang, pro vice chancellor of the Umver 
sity, who expressed appreciation of the skilled assist 
anoe rendered by the laboratory assistants m scientific 
work WoBcars often do express their mdsbtedneaa 
to their aanstanta when contributing to the medical 
and suentifio journals Prof Lang hoped that the 
time was close at hand when the laboratoiy aasistants 
of other scienoeo would attach themselveo to tiie 
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Association The following papers were read at tho 
conference H R Hardie (London), the development 
of chemistry, from alchemy to biochiHnistry , P H 
Osmond (Liverpool), the pathogen selective culture 
method , 8 O Laws (Uganda) a simple fioooulation 
test for the diagnosis of syphilis , R J Bromheld 
(London), eqmppmg a biochemical laboratory and 
selectmg biochemical methods D B Colquhoun 
(Glasgow), a now method of isolating the typhoid and 
paratyphoid group from fteoes A H Walters (Lon 
don), Bie examination of rats for plague m the Port 
of London , F Dale (Manoheeter) Vincent bacilli and 
spinlh m cervical smears The subject for general 
discussion was the trainmg of juniors opened by 
Mr J McLean (London) Prof W Blau- Boll wel 
coined the conference to Liverpool on Wednesday, 
Aug 27, and also spoke on laboratoiy research m 
cancer investigations At the conference dinner Sims 
Woodhead memorial medals were presented to Prof 
A £ Boycott and to W A Mitchell (C ambndge) for 
conspicuous services to the Association Tlie attend 
anoe at the conference was representative of tho wide 
spread organisation, members attend ngfrom Uganda 
north and western Ireland, aa well as all parts of 
England, Scotland and Wales 
Thb humcano that reached ban to Dommgo on 
bept 3 last is said to have c aused many thousands of 
deaths, to have practically obliterated the capital of 
the Domimean Republit and to have given nse to 
wmd speeds so great as 160 miles an hour Accurate 
measurements of wmd speeds so high as this are not 
likely to have been obtamed but the material damage 
done supports tho view that speeds of exceptional 
magmtude even for a tropical cyclone oooiured The 
large death roll was evidently due in pait to the un 
fortunate chance whereby a jwpulous city felt the 
full force of the storm at its height Acooidmg to 
kassig, the mean path of West Indian humcaues in 
September lies to the north of the Leeward Islands 
and near to the north coast of Haiti The particulars 
received so far suggest that the recent storm at least 
m its earhor stages followed a path slightly to the 
south of the noimal track for Dommica (Leeward 
Islands) was mentioned as the first island to be 
affeoted, and suffered some loss of life while most 
of the islands immediately to the north of Dommiea 
wore unaffected It is to be hojied that tho full 
fl^pree for loss of hfe will not be found to be so great 
as for the Galveston bumcane that occurred on Sept 
8 1900, when 3000 people were killed m that town 
alone, but they evidently do not fall far short of those 
for the earlier disaster Even if the storm reaches the 
mamland with reduced mtensity, as predicted, it will 
rank as one of tho very worst m a reooid that goes 
bcKik to tho fifteenth century 
TtaB Russian Soviet Union Society for Cultural 
Relations with Foreign Countries has issued the first 
number (Jan -Feb 1930, pp 120) of V 0 IT A , an 
illustrated literary andsoieatifiopublioationm Bii(^h 
Tbe object of this journal is to acqua m t readers 
abroad with current affairs and cultural develop 
meat m Russia, and the first issue oontams more tJum 
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thirty contributions Most of these are signed articles 
of general interest, such as, ‘ Women of the USSR ’, 
by Sophia R Farman , “ Building a New State by 
A Qurowitsoh, ‘ Exoavations m the Crimea’* and 
‘ Culture over the Ether ’, by “ E L ’ There are 
also descriptive travel articles on bamarkand. Tad 
jikistan and Turkmenistan, but the present issue does 
not devote much attention to scientific matters, 
although Prof B Arendt desonbea the Soviet archieo 
logical expeditions m 1029 and an account is given 
of the Lenmgrad Institute of Experimental Medicine 
and of the work conducted at the laboratory for ex 
penmental biology m the Moscow Zoological Gardens 

Tbr Leningrad Institute of Ex{>enmental Biology 
has undoubt^y performed most valuable woik for 
the Russian people during the last decade bide by 
side with the investigations of Profs Kravkov, 
Omelyansky, Pavlov, and Vmogradsky, much urgently 
needed routine work has been pei formed in connexion 
with hygiene and sanitation and the preparation and 
application of curative and preventive seiums Prof 
Darnel Zabolotny, president of the Ukramian Academy 
of Science and former Commissar for Public Health, 
was also connected with the Institute of Experimental 
Medicine imtd he died recently An obituary notice 
of him appears next to an account of the medical 
research work m piogress at Leningrad Prof 
Zabolotny will be remembered for his studies of 
plague epidemics and the rdle of rodents as earners 
of disease Attempts liave been made m several of 
the contnbutions to emphasise the progress being 
made under tlie P attletka or five year plan of economic 
reconstruction and mdustnalisation This is exempli 
fled by The Non Stop Week , an article illustrated 
by the new Russian calendar for Tanuary and 
February, m which there are cloven weeks of five days 
each — a scheme which, it is claimed has added sixty 
workmg days to the year It is announced that 
twenty issues of V O K S will appear annually, the 
Bubscnption bemg six roubles, or 12« 

The eleventh International Conference of the Apis 
Club was opened on Monday, Sept 8 at 3 30 F v , m 
the Apothecaries Hall, kmdly lent for the occasion 
by the Society of Apothecaries, by Lord Ebbisham, 
who laid stress on the desirabihty of promoting api 
culture among s m al l holders and other land workers, 
and referred to the increasing appreciation m other 
lands of the work of the Club Mias A D Betts, in 
her presidential address, recapitulated the history of 
beekeeping, showing how it appears to have attamed 
Its maximum of national importance among the wor 
shippers of the mother goddess m neolithic or bronze 
age times It has gradually fallen to its low status of 
a century ago through the loss of its religious standing, 
and by the economic difficulties caused by the sub 
statution of other beverages for mead, the dimmution 
of the wax market at the Reformation, and especudly 
through the effects of the use of sugar upon the de 
mand for honey She pomted out that modem api- 
culture IS built up upon science and must remain 
alhed with science if it is to prosper, and mdicated 
some of the directUMU m which apioulture is, or could 
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become, of national importance The Conference 
contmued throughout the week. Sept 8-13, and m 
eluded the reeding of papers (at the Crystal Palace, m 
conjunction with the National Show of Bees and 
Honey) and an excursion to view the apianes of 
Messrs Sturgee and Soden at East Dean, Sussex 

We have lately received the first three Reports of 
the National Re^rch Council of Japan The first 
number is a reprmt of one published m March 1922 
The manuscript of the second number, and all the 
other materials, together with the office of the Council, 
were deetroyed by the great earthquake and fire of 
Sept 1, 1923 The issue of the later numbers has 
been delayed on this and various accounts, and the 
Council has now decided to brmg out four double 
numbers m quick succession to cover the eight years, 
1922-30, after which a smgle number will be published 
every vear The work of the CJounoil is divided mto 
eight sections, deahng respectively with astronomy, 
geophysics, chemistry, physics, geology and geography, 
biology and agriculture, medicid sciences, and engineer- 
mg, and each section issues its own Japaneae Journal, 
except that astronomy and geophysics are combined 
m one, while that of biology produces separate journals 
of botany and zoology The ideal that the Council 
has set before itself is that all original memoirs on 
one branch of science shall be published m the same 
petiodKal Also, since jiapers written m the Japanese 
language are closed to western readers, authors are 
pressed to write either m English, French, or (jermaii, 
or if m Jajianese to prepare full abstracts in one of 
these languages 

A CONFBBXMCX on Steel structures research will be 
held m the lecture theatre of the Institution of Civil 
Engmeers on Oct 16 next The purpose of the con 
ference is to proipote discussion of the work and 
objects of the Steel Structures Research Committee of 
the Department of Scientific and Industrial Research 
This Committee has been set up to review existing 
r^pilations for the use of structural steel in buildings 
and bridges, and to mvoetigate the possibilities of more 
efficient and economical design In order to msure 
the effective application of the results of the Com 
mittee s work, it is felt to be desirable at an early stage 
to enlist the mtereet and co operation of various bodies 
concerned The conference will, therefore, provide an 
opportunity for an exchange of views and for a con 
sideration of various suggestions that have been made, 
m particular the feasibility of formulating a standard 
practice m the use of structural steel in budding 
throughout Great Bntam Those mterested are 
mvited to commumeate with the Secretary, Depart- 
m«it of Scientific and Industrial Research, 16 Old 
Queen Street, Westminster, 8 W 1 

Messes A Gallenkamp and Co , Ltd , have written 
to us m connexion with the Research Item entitled 
** Eleotnoal Heating m Laboratories ” which iqipeated 
m Natdkb of Aug 30, p 826 They have sent 
us lists No 76 G and No 231 F describing small 
eleotno fumaoes and electrically heated laboratory 
apparatus which they have been mafang for several 
years We toink that apparatus of this tyi>e mic^t 
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advantageously be more widely used in many labora 
tones m Great Bntain In several distnots the cost 
of eleotnoity has been largely reduced recently and 
the many uses of electnoally heated apparatus should 
be more generally appreciated 

Atpucationb are mvited for the following appoint 
ments on or before the dates mentioned —An 
assistant teacher of nautical subjects at the Boule 
vard Nautical School and School for Fishermen Hull 
— The Director of Education, Education Offices 
Gmldhall, Hull (Sept 16) A baotonologist and 
pathologist for the County of Leuiark The County 
Clerks Lanarkshire House 101 Ingram Street Glasgow, 
C 2 (Sept 17) An assistant bacteriologist for the 
City of Bradford — ^Tlie Meilioal Officer of Health Town 
Hall Bradford (Sept 18) A head of the Buildmg De 
partmentof the Leeds Teohmoal College — The Director 
of Education Education Department Calverley Street 
Leeds (Sept 26) A lecturer in logic at Birkbeok 
College — The Secretary Birkbeck College Breams 
Buildmgs, £ C 4 (isept 26) A demonstrator m 


phy<4ics at St Bartholomew a Hospital Medical 
College— The Dean bt Bartholomews Hospital 
Medical College Smithfleld I- C 1 (bopt 27) An 
assistant resiarch and advisory officer in plant 
husbandry at the West of Scotland Agricultural 
College — The Secretary Blythswooil Square Glasgow 
(Sept 27) A pnncipal of the Municipal Technical 
College Bath — The Director of 1 ducation Educa 
tion Office Sawclose Bath (Oct 7) A prmiipal 
of the L C C South Last London Teelmioal Institute, 
Lewisham High Road — Iho Education Oflicer (T 1), 
County Hall, Westminster Bndgt S E 1 (Oct 11) An 
assistant m the C anoer Research I aln latones Bristol 
Royal Infirmary The Secretary Royal Infirmary, 
Bristol A Dr Robert Pollok lecturer in matena 
medioa and therapeutics m the Tlniveisity of Glasgow 
- The Secietaiy Umversity f ourt 1 he University 
Glasgow A research assistant with degree in engineer 
ing under the Researeh A'lsooiation of British Motor 
and Allied Manufacturers The Technii ul becretary. 
Research Association of British Motor and Allied 
Manufacturers 5 Bolton R lail Cluswick W 4 


Our Astronomical Column. 


Eroi C ire No 206 of the U A I announces that 
the first observations of the present very un^rtant 
apjiantion of this planet were obtained at Neubabels 
berg by Dr (i Stiuve as follows 
IMO tlT RA 1030 0 yDeol 1030 0 Ung 

\ug 26‘ O' 66 30 7‘ 1 31 4 13« 34° 26 44 b' 118 

27 23 44 18 6 1 38 22 47 39 0 39 6 
It was very close to the position mdioated bv a manu 
script ephemens iirepared by Prof G Witt who 
iliscovei^ the planet m 1808 Prof Witt published 
an approzimste ephemens for the present appantion 
m Aion Nat Boy A»t Soc vol 86 No 9 He raves 
a more precise one for October 1930 m Astr Nach 
No 6720 The perturbations were computed partly 
by himself partly by E Noteboom he notes that 
the 1928 obs^ations show a puzzling discordanoe of 
some 3 6 sec m R A Purther search for its cause is 
postponed until after the present apfiantion The 
distance of Eros from the earth is now just under 
a umt It will be only one sixth of a unit at the end 
of January The magmtude will then be 7 , it will 
be 9 6 on Nov 1 

Rotations of the Stars —A recent bulletm issued by 
fioienoe Service, Washmgton, DC describes some 
mvestigatioiiB on this subject by Mr C T Elvey at 
Yerkes Observatory Provided that the axis of the 
star IS not directed towards us, its rotation causes 
different portions of the star s surface to have different 
radial velooities This pioduces a widening m the 
spectral Imes Mr Elvey selected for examination 
the magnesium line at 4481, smoe it is normally 
sharp and narrow so that its widenmg may be mainly 
ascribed to rotation The contour of the lu:= 
studied by a rmorophotometer, which exhibits on a 
large scale the degree of OMUsity of eaoh portion of the 
negative If the whole oi the widening of the hne is 
correctly attributed to rotation, the majoritv of the 
Stan studied are rotating rouofa more rapidly than 
the sun The mean rotational speed found for fifty 
mne stars is 60 km /sec , about thirty tunes that of 
the sun , if a oorreotion were mtroduoed for limb 
darkening, the value for the stars would be still 
greater Dm Shajn and Struve deduce that the 
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variable htar W I rsai Majoiis has a iliameter of 
660 000 iiules an 1 i dates in inethiirl f a day 
This ifcoiTKt would produce great elliplicityff form 
Planets and the Sunspot Cycle — Ihere have been 
many attempts m recent years to find an explanation 
of the variations m solar activity by planetary action 
The latest is by Mr Luby iti Astr J >ut No 943 
Ho notes that several invest igatois liavo maile out a 
gooil case for the influence of Mercury Venus, and the 
earth on individual spots but that to explain the 
pnncipal cycle wo must look rather to the giant 
jilanets the tidal action of Jujiter is twiiity three 
tunes as great as that of Saturn which in its tmn 
bears a still highei ratio to tliosc of Uranus and 
Neptune It seems however that the length of 
time through which they act m the same diiection 
raises tho action of those last naaied planets to an 
appreciable amount Mr I uby rontends that the 
true sunspot perioil is 11 86 veais agreomg with 
Jupiter 8 penod of revolution but that it is subject 
to disturbaiiie by the three other giant planets so 
that it needs a long senes of observations to deduce 
the correct value he says that Wolf gavt too much 
weight to the rough observations of tho eighteenth 
century, which were made before the sunspot cycle 
was recognised It is well to pomt out however that 
confirmation of tho 112 year jionod has been ob 
tamed from ancient Chinese observations of sunspots, 
also by study of the annual nngs m Id trees Mr 
Luby B pencxi should therefore be romivod with some 
caution Ah a check on his theory he notes that the 
present cycle should be an abnormally long one, 
lasting until 1936 Ho further suggests that the 
variation of solar rotation with latitude may also be 
due to planetary action comparing the similar be 
baviour of Jupiter and Saturn 

Mention may also be made of Prof Dmsmore 
Alter 8 work on the hues laid down by Prof E W 
Brown, of which a description was given in tlie 
Journal of the British Astronomical Association for 
last January This asenbes the pnnoipal term m 
spot variation to the combmed action of Jupiter and 
Saturn but leoogiuses tho action of the inner planets 
in producing variations of shorter penod 
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Research Items 


Sumerian Copper — Further aiialjnsee of samplee of 
iirehutono and early copper have been made on 
behalf of the Biitiw AoHooiation s Committee on 
Sumerian copper, the report of which was preaenteil 
at the Aaaociation a meeting at Bristol I he number 
of Hiiecimens contaimng mckel la agam to be noted 
though no further lif^t m yet thrown ujicn the 
Bourcee of bumonan copper Specimens from 
Mohenjo Daio numbermg sixty four were examined 
Must were of cuppci showuig no traces of nickel but 
twenty ooiitam^ appreciable quantities the highest 
being 1 49 per cent and the usual 0 3 per cent this 
projxirtion bemg similat to that found m spei imens 
from Mesopotamia Nme aiiecimens were of bronze 
the tin langmg frim 5 6 to 19 1 per cent Iho 
specimens from the 1927 excavations were nchcr m 
nickel than those found in 1926 bpecuntnsfrom the 
grave of Queen Shub ad at Ur contained 0 61 per cent 
of nhkel while six bronzes from Kish (1928) showed 
0 006 to 0 21 |>er cent with tin from 5 to 16 per cent 
Mr M oolley provided specimens from last year s ox 
cavations at tjr of Sirst Dynasty date which showed 
nickel ranging fiom 0 166 to 0 46 per cent while of 
five fuither samples from the British Museum two 
onlv showed nickel in a]ipieoiahle quantities — 0 84 
aiui 161 |>er coat Ihe spoaihead from the stratum 
immediately above the flood level hold to bo the 
oaihest metal object so far found proved to be of 
oopfier with no more than traces of foreign material 
Twenty spocimms from Makran furnished by Sir 
Alltel btoui in which tm ranged from 0 to 27 per cent 
contamod no nukel or only tiacos except m one 

S iecimen winch contamod no lees than 1 27 per cent 
1 Mcw of the Huggeeted connexion between South 
Afncan and Sumerian copper a number of spec i 
mens from South Africa were exammed but yielded 
no supiiort to this theoiy, and an examination of 
Cluneso bionroa ranguig m date from the Chow to 
the T ang jicriod also demonstiated that their matoiial 
appeared to be deiived from entirely different sonroos 
from that of bumcria 

Ancestor Cult in Ancient Egypt — Mr G D Horn 
blower m Ancient J< gypt (or 1910 pt 1 has a fiurther 
note on ancestor worship m ancient Kgypt In his 
previous communication bir i< lindcrs Petno s identifi 
cation ( f the ita as an ancestor a sjnrit was confirmed 
and amplified Wlien Kgyptiaii c ivilisation developed 
the ancestor cult took on a form which obscured the 
essential prmoiple Tlie cult originated m fear of 
the dead generally who if neglected led a miser 
able existence, for which they might exact voiige 
ance from the living krom uus it waa only a step 
to the loving care of the family for the spirits of 
the forefathers In Egypt it was the sons and 
esjiecially the eldest son, who were responsible for 
carrying out the periodical funerary rites , and off 
spring were desired to ensure the contmuance 

of the fimeraiy offices The connexion was very close 
and a son on receiving an injury would call on one 
or both of his parents for he^ A dead husband or 
decni wife was addressed m the same way Ancestor 
cult eventually culminated m the king, as the son of 
the strongtst and greatest of ^e ancestors and the 
source of fertility The king himself became a god 
Thus, when m the sixth Dynasty the king assumed the 
title Son of the Sim it was with the pohtics] 
object of extendmg to the new sun wor^p the 
popularity of the earlier cult of the great ancestor 
Ouns. while by a corapromiae it was conceived that 
the lung had two fathers, the sun and Osins 
^ncan Presh-wster Piihas —Mr Henry W Fowler 
( *’!pie Fresh water Fishes obtained by the Gray ' 
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Atman Lxpoilition 1929 With Notes on Other 
Siiecios 111 the Academy of Natural Sciences of 
Phdadelphia \ol 82 1930), m contmuation of his 
studies of fishes from the Academy collections fie 
senbos a very uiteiestmg senes ohtamed by Mr 
Pientiss N (<ray on his recent expedition to equa 
tonal Afiica w (>ray was accompanied on the 
expedition by Mr W W Bowen ropiesentmg the 
Ac^emv as field collector, and valiiaole fishes were 
aecureil of taenty five species twelve of which are 
new to science Ihese belong to the Characids 


text figures in many cases showmg stnkmg variations 
m marking Eesides Grays h^es other Afncan 
fresh water fishes fiom the Academy Collection are 
also desenbed including those from Lake Rudolph, 
collected by Dr A Donaldson biuith and from Angola 
and ChiloMigo chiefly m the Qiianza basin pmebasod 
from Dr M J Ansorge Amongst these are two 
species of Polyptenis P lnche% anil P amegaUtta m 
Imth of whiih variation of the head scales is shown 


Dr Ken/o Kikuchi m his paper A Comiianson of 
the Diunial Migration of Plankton in Fight Japanese 
Lakes (Mrmoira of the CtMew of ‘science Kyoto 
Impenal I nivorsity Senes B Vol 6 No 1 Article 3 
1910) records the results of his mvoetigations m six 
freshwater lakes one brackish and one of sea watei 
the lafet closely connected with the Japan bc« by 
means of a small canal With very few exceptions 
thoie IS a distinct diuiiial migiatioii on the part of 
the plankton and this is of several types but the type 
is not constant for the species in all the lakes the 
vertical clistnbutiou of the plankton m the daytime 
being prosumabl> affected by tlio turbidity of the 
wotcr In a few cases temperature seems to determine 
the upjier Imiit of both the diuinal vertical distribu 
tion and the nocturnal ascent The upward move 
ment of Crustacea tedees place when the intensity of 
sunlight IS changed it u found that the younger 
fonns of Dxaptomiu pacificua and D japonteua are 
distributed neaier the surface than tho old animals 
in the day tune and also they appear on the surface 
earlier m the evening whilst the leverse is tiue m the 
order of leaving the surface m the morning The 
naupbi of Ihaplom.ua and Boamwopaxa m Lake Kizaki 
have three maxima on the surface in the evening 
when the sun smks after sunset, and at dawn Other 
species have two maxima or one only SagxUa and 
certain Oiustacea are most abundant noai the surface 
a few houis after sunset Tables ate given of the 
physical features of the lakes the temperature 
oxygen content, and hydrogen ion conoentration and 
in two cases the chlorme and hydrogen sulphide 
taken on the same day os the plankton catches also 
of the diurnal changes m the number of mdivtduals 
and vertical distribution in the vanoiu plauktomo 
species ni the different lakes 

Origin of Mepheline- Syenite — ^The nephehne syemte 
gneuses and asaooiated rooks of Dungannon Town 
ship, Ontario are shown by F F Osborne to have bad 
a complex origin , m pi^ due to consolidation of 
magmas , m pim to ht par Itt injection , and m 
to metasomation (Am Jour Sat July 1980) The 
sequence of differmtiationm the gruute and nephelme 
syemtepegmatite dykes shows a remaikable parallel 
ism The evidenoe suggests that the parent magma 
of the nephelme bearmg rooks did not have the high 
content of volatile matenals that has been claimed 
by some petrologists as a neoessary factor m the 
genesis of such rocks It is suggested that dunng the 
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foraiRtion of Bohuta there u on elimmatioa of the oon 
Btituente that do not form fohated minerals, and that 
Bome of these constituents are those m which nepbehne 
0 yemte is nch If they could roach a magma they 
would necessarily modify its composition m the 
required direction A similar sugoestion for the 
ongm of the spilitic suite of albite non rocks has been 
offered by Holmes (drol Mag p 277 1927) Both 
are supported by the work of Cooke on the oon 
stituonts eliminated during thermodynamic meta 
morphism (Museum BuU 46 Geol Murv Canada p 
22. 1027) 

The Duappesrance of the Huronian — Under this 
title T T Quirke and W H Collins describe the 
results of an mvestigation to ascertain what became 
of the Huroman formations of the Pro Cambrian of 
Canada east of the hne north eastward from Kil 
lamey (Georgian Bay, I ako Huron) against which they 
seem to end (Mem 160 Geol Surv Canada HaO) 
They find that vestiges of the Huroman highly meta 
morphosed and morgmg mto gneisses of igneous 
aspect do occur oast of the Ime 1 he gneisses gradu 
ate in turn mto massive granite fiom which it is not 
practicable to separate them fhe authors suggest 
that the granite is mainly deiived from parts oitho 
transformed Huronieui sediments which became liquid, 
whde the gneisses woio produced without reaching the 
fluid state btructural considerations mdicate that 
some of the belts noith west of the Ime were once 
buried about six miles and tliat the country to the 
south oast lepresents a still dee{ier section of the 
earth s crust probably one of the deepest to be seen 
anyahero on the earth s surface Tlie gnoissos and 
granites afe called Killamean bills and dykes of 
probably Keweenawan diabase (quartz dolonte) pie 
ceded the intrusion of the Killamean bathohths and 
scattered dykes of fresh ohvme diabase followed 
Tliose facts show that the problems of the correlation 
and succession of the ( anadian Pro Cambrian arc still 
very far from bemg solved 

Carthaginian Lenses — ^Ihe July issue of the 
British Journal of Physioiotfical Cntics contains a 
< uinmumoation from ^ H L Taylor on Tho 
Origin and Development of I enses in Ancient 1 imes , 
which asenbes the development of the lens to the 
C rotans of 1 800 B r Uis examination of tho oontents 
of niuseums of the eastern Mediterranean lias led him 
to tho conclusion that ivory and steatite tho materials 
used for beads prior to 2000 B < were replaced at a 
later period by rock c rystal onyx agate, and cornelian 
The discovoiy of the magnification prcxluced by a 
bead of rook crystal led to the prodfuction of Iwis 
shaped beads anil eventually of Imses such as those 
of the royal gaming board found m the palaoo at 
CnossuB and to the perfect lenses, found also at 
CtiOHHUs and at Mount Ida now in the museum at 
Candia They are all piano convex with iwwers 
between R and 8 diopters Tlie Phoemcisms appear to 
have earned such lenses to the mainland to Troy 
Tyre, Nineveh, and Bntam At Carthage five glass 
lenses have bem imearthed at the ancient necropolis, 
two of them of power 6 S diopters, m the saroophagus 
of a promment mdividual, who it is presumed suffered 
from presbyopia and wished to protect himself against 
this disability m his next existence 

Inilascant Colours — In a paper in the August issue 
of the Proceedings oj the Boj/al Soeeety Lord Rayleigh 
after desonbing m some detail his experiments on the 
ongm of the mdeeoent colours of birds and insects 
(see Natobb, vol 12R,pp 211 and 474), discusses 
the action of light ana of ohionne on these The 
phenomena are ooraplex, and perhaps the only 
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generalisation that can bo made is that stabihty of a 
colour under tho chemical action of chlormo is a proof 
that no pigment is mvolved Ihe colours of the moth 
Uranta ripheus of tlio Morpho butterflies, and ol 
metallic b^les survive such treatment and there is 
much in favour of regarding these as mtorferonce 
ooloius In other uistances such as that of tho pea 
cock B feather where there is ilefinite evidence that 
the colour m a stnicturo effect but it is nevertheless 
affected by light the coni luston reached is that the 
action of the lattei probably consists m a photo 
chemical destruction of the mateiials gomg to build 
up the strut tiire In another <ase fadetl and un 
faded iiarts of a Morph t wing were exposed to iiltia 
violet light and it was found that the latter fluor 
esced whereas the former hd ii it it seems likely that 
what hod been destroyed in fading was some fluor 
esient body itself colouilcss whuh was built uji into 
tho colour pnshu ing structure A iiumbi i of the 
properties of the peat xk feather still remain to bo 
explained 

Polar Properties of Ice Crystals In si ito of its 
im]>Drtance thoro u still little geiieial agreement on 
tho crystallography of ico largely beraiise ot the 
diffiinlty experienced in proiiucing authentii single 
crystals Prof J M Adams m some work dosciibed 
m the Proceedings of the Royal Society for August on 
crystals tf muiosiopic dimensions las obtained 
evidence that they aro polar Wlieii those weie 
observed in an atmosjheie favourable to their dis 
integration in lividuals were oc( aHionall^ found 
which although possesHmg tho simple external form 
of a short right hexagonal prism terminated by basal 
planes nevertheless clovelopo I a pit at me end onl\ 
ot a ceitain axis (the C axis) In addition two other 
types of dismtcgration were foimd with ciystals ot the 
same external f >rm one characterised by a ] it at 
each etiil of this axis and the other by a cavity at the 
middle these being explicable as luotothotwoixissihle 
modes of twinnmg on the basal plane Prof \dams 
points out that there is further evidence for imlaiity 
m tho form of certam rod like snowflakes which appear 
to be pomtod only at one end whilst others tcrmin 
ated at b ith ends by basal planes look as if they ha\ e 
grown by the union of two of the former point to 
pomt, and ascribes the polarity tentatively to an 
asymmetne location of hydrogen ions in a non ixilar 
oxygen lattice 

Wave Length of Hydrogen Atoms Although the 
wave properties of elec troiui are now so well ostabhshed 
that a camera has been desoiibed for fhe apphea 
tioii of electron diffraction to the investigation of 
structure (Prof G P rhomson August issue of the 
Prooeedm^ of the Royal Society) very few expeii 
ments have been performed which show the undulatory 
natme of atoms or ions Ihe fact that the proton 
and electron of a moving hydrogen atom aro tocher 
equivalent to a wave is however demonstrated by an 
investigation of tho reflection of atomic hydrogen by 
lithium fluonde described by T H Johnsem m the 
issueofthe Joumalofthe t rankhn InsMuie for Aaguit 
The hydrogen atoms wore generated m a discharge 
tube and after passing thiough a collunating system, 
were reflected from the crystal on to a taiw^ ooated 
with white molybdenum oxide (MoO») This is re 
duced to a blue lower oxide where the atoms aie 
moident, and so gives a permanent record which can 
be examined visually or photognqihed bo far only 
first order diffraction patterns have been obtamed, 
with rather poor definition but tho wave len^ of 
the atoms calculated from these is m oooord with 
theory Lithium fluonde is of special value foi this 
work oeoause it appears to retam any hydrogen atoms 
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which aie not imnmhately reflected fur a suflicient 
leuRth of time for them to recambine to molecules, 
which do not then affect the target 

Alkali Photoelectric Celle — ^The second July number 
of the Phyneal Remew contams a paper by A R 
Olpin of the Boll lelophone I aboratonee on the 
properties of photoelectric colls m which the alkab 
cathode has been coated with a film of a simple 
dielec tno or an organic dye Most of the substances 
studied have boon found to moreaso considerably the 
senBitiveness of the cell to red and infra red light their 
action being accompanied by the appearance of a 
new maximum m the spectral response curve for the 
composite surface to the long wave length side of the 
single important maximum m the curve for an un 
tieated surface The frequency difference between 
the maxima is often about the same as that of the 
1 5 1 * mfra rod vibration of the oxygen hydrogm 
carbon-hydrogen, and nitrogen hydrogen Imka^, 
and It IB suggested tliat there is a r^ connexion 
between this vibration rotation frequency of the 
moleciilos and the clianges m the properties of the 
surfaces One iin|iortant fact which emerges mci 
dentally liom this uivestigation is that many of the 
substances used to sensitise photographic plates also 
increase the electron current of a photoelectric tell 
and, at lea>tt in some instances affect primarily the 
same sjiectral regions Finstoms equation foi the 
maximum energy of omission of photoeleotrons has 
been found to he valid for composite surfcuies exposed 
to near infra rod ladiation 

Transmission of Short-Wave Beams — If the wave 
length of a radio beam is less than about ten metres 
exjienments have shown that it will act in a very 
similar way to a light b<«m Ihese beams follow the 
inverse square law and obey the ordinary laws of 
refraction In addition obstacles of evoiy kmd appear 
to produce shadows In a paper m the WtreUee World 
for July 23 Dr b Noack desenbes experiments on 
the transmission and reception of these beams 
recently carried out m Oermany Messrs 0 Lorenz 
of Berlm in conjunction with Prof Esau of the 
Lniversity of Jena have made oxpeiimente with a 
transmitter placed on the peak of the Bixxken m the 
Harz Mountains, at a height of 1 140 metres It was 
found that reception was best north east of the 
Brocken where toe country is more or less flat and 
from whence the peak can always be seen A( cordmg 
to theory the range would be about 110 kdometres, 
the distance of the visible horizon At first the tiaos 
raitter was erected at ground level on toe Brocken 
and it a as found that toe ranm varied between 76 
to 100 metres It was noticed that all over the range 
the signal strength was practically constant Bejond 
this lanm it decreased with extraordinary rapidity, 
the width of the legion over which this rapid uechne 
took place being about 10 kilometres It seems prob 
able that in this region reception is no longer earned 
out by the aid of direct radiation, but is due to mdirect 
refracted rays It seems highly probable that toe 
range of reception depends mamiy on toe distance of 
the horizon from the transmitter Further expen 
ments at a height of 500 metres, the transmitter 
being placed on a tower 16 metrea h^ so as to out 
out possible earth * effects, confirm this oonolusion 

Indium — The element mdium, although widely 
distnbuted occurs only m very small quantities and 
it IS usually recovered from zmo blendes and flue 
duats In the Ohemwai Newt for Juty 18, Dr O 
Druoe desenbes toe preparation of mdium sulphide 
from the black residue IMt after generating hydmgen 
sulphide from commeircial ferrous sulphide and 
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sulphuric acid About half a gram of the element 
was obtamed from about 150 lb of toe commercial 
iron sulphide 

The Geber Problem — The question of the authorah^ 
of toe Latm treatises ascribed to Qeber and their 
relation to toe Arabic cheimcal works of Jabir ibn 
Hayyon has been somewhat comphoated W a dis 
oussion as to the authenticity of the latter In a note 
m Foraohungen und 1 ortachrtUe July 10, Prof Ruska 
announces the results of an investigation of some 
hitherto unknown writings of Jabir published by Dr 
Holmyard in 1928 He concludes that the whole 
system of Jabir s wntingx are of Ismaelite origin 

Ignition of Carbon Monoxide — A criticism of the 
work of hmitoeUs Whitaker, and Holmes on the above 
subject reference to which was made m Kxtube of 
Apm 5 p 545 has been pubhnhed by Bradford and 
Pmoh in the July number of toe Journal of the Ohetrn 
eal Soeiety The authors describe experiments which 
lead them to t onsider that the expenmontsof Smithells, 
Whitaker and Holmes were vitiated by the ciroum 
stance that the dielectric strength of the mixtures of 
oarbomc oxide detonating gas with water vapour and 
with hyrdrogen weie different Iho conclusion of the 
previous experimenters, that hydrogen is more effect 
ivo toon water vapour in confemng ignitibility, is 
considered to be valid 

Adsorption by Silica Gel — In the July number of the 
Journdl of ihe Chemical Soeuty, D C Jones and L 
Outndge describe experiments on the adsorption by 
silica gel m the system n butyl alcohol and benzene 
Measurements on the adsorption both from the liquid 
and vapour phases were made, and the difference 
between the true adsorption as deflned by Williams 
Mid that given by the equation of Ostwald and 
Izaguirre is attributed to capillary adsorption The 
concentration of toe solution thus adsorbs is shown 
to be equal to that of the equihbnum solution, m 
agreement with theory Success m the measurements 
was possible owing to the use of a new method of 
analj^ devised by D C Jones, which could bo used 
with both very dilute and very ooneentrated solutions 
The mam theoretical pomt of interest of the paper is 
probably the use of the assumption that a certam 
amount of mtemal gel solution varying oonsiderably 
with the equilibrium concentration » adsorbed not 
by the sohd but owing to the liquid capillary forces, 
and m experiments where the ammrbent is immersed 
in toe solution or where the adsorption is from 
saturated mixed vapours this portion will have the 
same concentration as the equilibrium solaUcn 

Complex Soil Colloid — ^Most of the information at 
present available conowmng toe colloidal oomplexea 
existiim m toe soil has been derived from oonsidera 
tion of the analogiee m btoaviour which such com 
plexee exhibit whmi compared with similar oomplexes 
prepared by synthetic methods In the RenoMonU 
of toe Reals leMwto Lombardo for the preamt year 
{Farts 2-5), Dr 0 Antomom describes a soil ooUoid 
containing 98 per cent of oi-ganio matter which he 
has Bucoeraed m separating directly from soil This 
Bubstanoe maintains a constant composition, even 
after dialysis, and is regarded as homogeneous 
In on sold medium it cos^ilates when toe pH value 
IB equal to or less than 6, whilst peptonisation occurs 
for values below 8 , the isoeleotno zeme is mduded 
between these limits The oonmlez is oompoMd 
of three distinct mdividual colloids of humic, nlimo, 
and feme character, the last being electrqposittve 
and protected The ftfoteotive mfluenoe is exerted 
by both the electronegative constituents, but mainly 

the hunuc colloid 
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Soils and Fertilisers in South Africa* 

By Sir Ijrfdpbick Kbeblb, C B E , r R S 


rpjit problems of South African Bjjnoulturc which 
await solution fall into two groups — those of 
arable and those of grassland Of the two the 
problems of grasslanil are potentially of gieater 
im|>ortance 

Grassland 

The grasslands of South Afiica are poor and hairen 
Over vast areas the scant herbage serves scarcely 
to cover the ground oven duiing the growing season 
It turns brown and grows jot scarcer during the dry 
season Ihere are gieen hills m Natal and green 
pastures, and even in regions of low rainfall after 
Bummet showers the brown herbage grows green 
agam I heie aie large areas of grassland m wluch 
the spring herbage is luxuriant and nutritious but 
as spring advances the feeding value of the gross 
declines and cattle have often to submit and suc< iimh 
to conditions of starvation 

It seems to be universally assumed that this state 
of aflairs is due to lack of water and that it can best 
be remedied by mtroducing from other coimtnea 
grasses of gieator powers of resistance to diought 
Much work of great interest along these Imes both 
on imgatod and non imMted land, has been done in 
South Africa, partic ulariy by Dr Pole h vans at 
Pretoria He has shown tliat it is possible to estab 
lish many grasses from other jiarts of the world and 
to obtam large amounts of fcxxl for stock from them 
But the suggestion which has now to bo made casts 
doubt uponThis method as bemg the must important 
moons of rejuvenating the pastures of South Africa 
Tins suggestion is that many of the troubles attii 
buted to drought are moie pioperly to bo ascribed 
to mineral dchciency Ihe hunger of the soil for 
phosphates is only one symptom, albeit a most 
important symptom, of these dehciencios The land, 
or much of it also lacks lune, and although the lack 
IS well known, little is being done to remedy it 
\ot lack of lime may prove to be a limiting factor cif 
yield on both arable and grassland Many officials 
maintain tliat the addition of lime depresses yield, 
ancl fail to consider that this in itself may bo a passuig 
symptom of a deep seated trouble and want It is 
encouraging therefore to report that both m Natal 
(Cedara) and m Rhodesia (Salisbury) experiments 
are now bemg earned out which point to benefits 
from liming 

With an insufficiency of lime and phosphates in 
the soils the herbage must perforce be deficient m 
these essential materials , the yellow or pale green 
(>oloui of the grass betokens that it lacks nitrogen , 
and it is cortam that there are also deficiencies in 
jKitash What other deficiencies theie are of other 
more obscure elements which may prove to bo import 
ant only further research will show 

It 18 suwested that all these deficiencies have been 
brought aMut by simple CKismic iiiocessos 

South Africa is the stem of a funnel, the mouth of 
which 18 the equator Of all that teeming life bred 
m the warmth and moisture of the tropics there must 
from time to tune, as beee swarm, nave migrated 
hordes of all kinds of animals Debarred by the 
desert from invading the north, these migrant hordes 
have gone ever southward Sometimes the grabs 
lands which these migrants mvadod were lush with 
spring grass and sufficed to feed the beasts , but at 
other times when the sun was fierce in summer and 
the growth of grasM stood still there was lack of 

* From « pspi* rasd befbn Hrctlon H (Agrloiiltiin) of tho BntM 
AmooUtton at Bristol on Sept 5 ' 
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herbam Thus ptulifKl by bungei the licibivora 
grazed the pasture baio to the bone The grass 
over grazed became worn and tiuii Like a gainieiit 
too much uscxl, tho herbage became lont and through 
the rents rams often of tonential violenci,j>iciced 
and swept away tho soil, aggravating the effects of 
over grazuig So the vicious circle was completed 
and remains lomplete to the ( (instant imiiovciish 
ment of South African soils 

Any traveller m tho ITmoii may we the nvois 
leap to life m the nuns which attack the »aitli 
oaive it out and bear it away, and run red with the 
soil washed fiom the land He may likewise see 
m the veldt burning practised by farmers yet another 
aid to soil impoveiiulmient for though burning 
bnn^ young and sweet and eaily grass tho jiartial 
stenfisation of the soil which it jirodiices releases 
the little store of hardly won organic nitrogen which 
IS absorbed gieedily by the young grass m the flush 
of its spring growth Tho soil is soon depleted so 
that long bemie drought ini{ioBes its veto, giuwth 
wanos and tho voldt becomes brown and baio and 
barren blocks and herds aie decimated, and the 
patient farmer proving for ram fails to realise that 
he himself uffer^ them as a burnt offeting to the god 
of Ignorance 

Under these conditions of over grazuig and erosion 
an age long struggle for existence must have waged 
among the plants of South African giassland, and the 
struggle must have been ot over increasing intensity 
as the soil berame mote and more depleted of its 
mineral coutenU and its mtrogem (^impounds in 
this struggle those grassland plants with larger le 
quirements ot mineials and of nitrogen were the fiivt 
to sucoumb Ihoy ceased to be memliers of tin 
grassland community but retiring from tho unorpinl 
struggle, contmue to suivive here and there in those 
favoured mineral oases wherein their larger mode of 
life finds satisfaction The struggle is still going on 
and now only the most niggardly ot tho plants moan 
m what they got and what they give siirviv e Fx 
cept for a brief (lenod in th* flush of spring they yield 
but little sustenance to the animals which giaze 
iijHin them 

If this picture of the evolution of tiie giassland of 
South Afru a bo true conclusions of fundumontul 
importance follow The tint of these (Hinclusions is 
that tho restoration of bouth African jiahtiircs is 
possible The soixind csniclusiun is that the way ot 
improvement lies m the restoration to the soil of con 
ditions under which plants of laiger lequireraents 
and higher nutritive value may live The third 
conclusion is that tho pic»tiire of the decadence of 
giassland in bouth Afiica although more vivid, is 
none the less identical with tho albeit moie drah 
iicture presented by the world as u whole J he 
actoj wmeh has iletemunod tho trend of evolution 
m this as well as m earlier geological epochs is the 
decreasing supply of minerals stored m the grass 
lands oncTaiable holds ot the woild 

Deficiency of nutntivoncMS of tho plants ot arable 
crops means defaoiency of nutrition m man and beast, 
which m turn means disease, and it may be that the 
wealth of animal diseases which Africa posseeses 
is but another symptom of the gradually lowered 
vitality of hving things due to g^ual decrease m 
the supply of essential minerals 

If this be true, them in grassland management with 
Its insistence on the restoration of minerals there are 
means of arresting the dowmward trend of evolution, 
or at least erf slowing down the rate at which mtrogen 
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and phoaiihoruB eacape, the one mto space, the other 
into the aDysms of the ooeui 
Whether them larffe oonjeoturee prove true or no, 
the hrst two conclusions require brief consideration 
If it bo true tliat a restoration of minerals to the soil 
britifis about a return of plants of good grazing value, 
we shall have a most important vmdication of 
intensive grassland management For the general 
prmciple underlying the intensive management of 
grassland is that conditions may be provid^ wherein 
more nutntive native and introduced plants will 
flourish That it will prove possible to transform 
the grassland of South Africa is tendered probable 
by the remarkable results which Mr T D Halls 
small scale experiments on grassland m different 
I>arts of South Africa have already achieved 
These expenments show 

(1) Tliat grassland in South Africa lesiiunds m an 

almost magical way to nitrogen 

(2) That the relation between nitrogen and phos 

jihates which obtains m grassland is the 

a irocal of that which obtains on arable 
Though a dressmg of phosphates adds 
but little growth to that procliic eil by a single 
dressing of nitrogen a dressing of phosphates 
added to a double dressing of nitrogen Drmgs 
about a marked mcreaho The explanation 
would apiieai to be that the grassland plants 
suivivmg to day are able to extract even 
from the imjKivenshed soil just enough phos 
phates to live on , but m that grassland there 
IS not enough nitrogen to go round and so 
growth languishes until additional nitrogen is 
supplied Addition of more mtrogen produces 
little olfoct Addition of more phosphates as 
well as mure nitrogen givee rise to a fuither 
mcreaso m growth 

(^) 1 he tioatment of grass with a oomplete fertihser 
together with lime gives the largest rosjxmse 
These exjieiimeiils suggest the eonelusion that a 
brilliant future aaaits South Afiu an grassland It is 
even safer to conclude from them that our knowledge 
of the jiropei fertiliser tioatment of grassland is only 
just emerging from the empirical into the scientific 
stage, and that the investigation of the mtiogeii 
phosphate balance with potash m attendance will lead 
to the (hscoveiy tliat grass can lie made iar more 
productive than is at jircsont supposed 

Tlie opuiiun that glass will play aii unjsirtant part 
m the future of bouth African ugnculturo is reinforced 
when South African rainfall is cotisidorcxl Much of 
bouth Afnca is a land of summer rainfall (irass is 
the opportimist among plants it groivs during grow 
mg weather and dies down when conditions are 
vmfavourable to growdh A di ought may cut off an 
arable crop in its prime, but it can rarely efo more than 
check the growth of grass Experiments now being 
conducted in Natal, at theCedarabohool of Amculture, 
lend confirmation to the view that grassland m bouth 
Afnc a will respond to intensive management no less 
readily than the grassland in Great Britain Mr R A 
Fisher s exponme nts show that even a grass {PtupcUum 
sp ) leputM by fanners to be of low graring value, 
responds to fertilisers so remarkably as to produce 
enough food dunng the grazing season to enable one 
cow to yield 1000 gallons of milk 

One more suggestion may be made with respect to 
mtrogen on grassland Owing to the mtensity of the 
struggle for existence, grassland plants must always 
be hungry for nitromn Such mtrogen as grassland 
contains, and for which tlie plants have pmoroe to 
soramble, is denved from the breakmg down of oisbuic 
mtrogen compounds Tlie breaking down proceeds by 
orderly stages until compounds of ammonium are j 
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formed The nitrifying bacteria then convert the 
ammonia first mto mtntes cmd then mto mtrates It is 
usually believed that all plants of grassland, hungry 
as they are for mtrogen. wait passively until mfrate is 
formed before thev attempt to supply their wants It 
would seem more likely, however, that with capacities 
sharpened by the struggle, there would emerge from 
among some of the grasses the capacity to absorb 
nitrogen m tlie form of ammonia, or evea m orgamo 
form, and such plants would bo victorious m the 
struggle for existmioe It may therefore lie predicted 
that amongst grassland plants, some at all events may 
bo found which possess tne power of obtammg nitrogen 
m the form of ammonia, and it may prove that the 
grass family is distinguished from other plants by this 
capacity 

Iho dicotyleilons including the common weeds of 
pastims, can obtam mtrogen only m the form of 
mtrates, and to them ammonium compounds are 
{Miison But the grass plants are able to utilise and 
thrive on the nitrogen obtaineil in the form of am 
moma Two facts support these suggestions The 
first IS that sulphate of ammonia and ammonium 
phosphates have a lethal effect upon the common 
weeds of grassland the serond, that sulphate of 
ammonia is at least the equal of nitrate mtrogen m 
calling forth the OTowth of grassland in Hjinng This 
eijuahty is difficult to explain if the common view bo 
accept^ that before ammonia can be utibsod by the 
plants It must first bo t onverti il into nitrates 

The jiower of sulphate of ammonia to evoke early 
growth of grass would be self evident were it to be 
proved that ammonium compounds are the pioper 
mtrogenoiiB food for grass, and needless to say, such 
roof should bo of great value Of no leas value should 
e the jiroof, if it can be obtauied, that ammonium 
phosphate is the right fertihser to use on a plant which 
responds markedly to a proper balance of nitrogenous 
and pbosphatio fertilisers 

Ababu!. Lamp 

The arable crojis of bouth Africa are poor iho 
leld of maire m the Lmim is on the averom three 
aga to the acre, that is, about one third of a crop 
oven when measured by American standards Pool 
cultivation is m part lesjxinsible for low yields, foi 
more so mdoed than seems to be realised m bouth 
Afnca Other limiting factors are water and pbosphatio 
dehoieney, and it is a general obeession m bouth Afnca 
that most of the agricultural tioublee from si Inch 
that country suffers are due to lock of water bcience 
sliould aid ^pctively in curmg this obsession It has 
already shown that in spite of low rainfall, crops con 
bo prwluied if the defitioncy of the soil m phosphatee 
be made good But even after applications of phos 
phates the crop remains small, and the expert 
attnbutes the low yield to msufflciency of water 
In this he is partly, albeit only partly, right When 
he adds nitrogen on the top of his phosphates the 
result IB often disappomting, and he draws the eon 
elusion that nitrogen, by encouraging the growth of 
leaf and stem and thereby increasing the loss of water 
from the plant by transpiration, does more harm than 
good bv making the limited amount of water m the 
soil BtiU more insufficient For this reason the expert 
and the former avoid using mtrogen Sometimes an 
additional reason is advam^ , namelv, that nitnfioa* 
tion goes on so qmokly m South Afnoan soils that 
there will always he enough mtrogen available when 
th^lant needs it 

The latter explanation may bo considered briefly 
and dismissed South Afnoan soils are desperately 
poor in orgamo matter Orgamo matter is the sole 
source of supply of natural nitrogen If the source 
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of supply of natural nitrogen is almost non-existent, to 
believe that nitrification can suwly enough nitrogen 
to the plants is to believe m tne making of bricks 
'without straw; albeit that it is possible to hold, as 
has been suggested, that the plant residues in the 
soil supplv ^t enough material to permit of an 
amount of lutiogen fixation sufficient, and no more 
than sufficient, to make good the annuid loss through 
nitrification. 

The extreme poverty of South Afncan soils in 
humus and the essential part whirh orgamo matter 
plays in the feeding of crons are facta which those m- 
terested in the uso of fertilisers must take mto careful 
consideration. Observations m Kouth Africa have led 
mo to propound some ideas which may throw light 
upon the rblo which organic matter plays in the soil. 
Hitherto it has been bdieved that the chief virtue of 
organic matter, apart from its physical effect on the 
SOU, lies in the nitrogen which it supplies. Ki^n- 
ments made in South Africa on irrigated land are 
claimed by their authors to show that, whereas the 
addition of inorganic nitrogen proiliiced no increase in 
crops, the addition of even so small an amount as 1 
ton per acre of Kraal manure brings about marked 
crop increase. It is difficult, although perhaps not 
imi>oBsible, to lielieve that a small (piantity of nitrogen 
in organic- form is more beneficial to plants than a 
larger cniantity of inorganic nitromn. It is more 
reasonable to seek the benefit of the Kraal manure 
m the carbon which it contains, and it may be con- 
jectured that the chief chemical r61e of organic matter 
IS to supjily carbon for the soil bacteria, and jiarticu- 
larlyfor those soil bacteria whichareengagedmnitrogen 
fixation. Tins consideration sum^ts a line of research 
of practical importance. If carbon in organic form bo 
proved to play such an important part m enhancing soil 
fertihty, it may become necessaiy to use as a ‘ filler ’ 
in the manufacture of complete fertilisers some ohcai> 
waste product rich in organic carbon. There are 
expert growers, some of them among the best m the 
world, who act empirically as thou(^ they held this 
view and use always large amounts of orgamo matter 
together with artificials in order to produce large crops 
of fruit and vegetables 

Considerations of the bacterial changes m the soil 
lead to yet a further suggestion ; the wattle growers 
in Natad have proved that phosphates give a much 
larger growth of the tree than is obtained without 
their use. Now in a fairly wide excursion throughout 
Kouth Africa, one of the few signs of nitrogen plenty 
was shown in the green-black colour of the leaves 
of wattles treated with phosphates. The dark 
colour suggests that the wattles have received j^enty 
of nitrogen. Dut the soil is poor in nitrogen, ^ere- 
fore the trees must have obtained it from the nitrogen- 
fixing nodule organism which infects the roots. 

Inquiry sbowra that on the rtxits of the phosphate- 
treat^ trees the nodules are for larger than on the 
roots of trees without added phosphates. Phos- 
phates are known to encourage nitrogen • fixing 
bacteria, but it is now suggested that those latter 
organisms are no less mtunately connected with phos- 
phates than they are with nitrogen ; m other words, 
that they not only bring nitrogen from the air into 
organic combuiation, but also tlmt they do the like for 
the phosphates of the soil. If so, these nitrogen -fixing 
soil booteria are the foundation-stones of soil fertility 
and their prevalence is determined first by the 
supply of orgamo carbon in the soil, and secondly by 
the supply o? phosphates. 

In support of this suggestion it may be mentioned 
that the nodule-forming nitrogen-fixing oiganiam of 
clover is said to possess the power (denied to other 
grassland plmits) of obtaining its phosphates from 
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insoluble sources — s belief which couid be easily 
verified. If it be true, it should bo possible to Glance, 
“ * JiigKle*' does balls, the clovers ami grass con- 
stituents of a jiosture by supjilying phosphates now 
in soluble now in insoluble form. It this imssibility 
were achieveil it would have great iiractical value. 
All these things considered, it may prove that al- 
though South Afncan soils are at present iwor, their 
defects con be gradually remedied by the systematic 
uso of fertilisers containing nitrogen and all the 
essential mineral elements as well as car^n com- 
poimds m a suitable fonii. 

Another and extraordinary fact lends confidence to 
this prediction. Trees of many kinds and in the 
different States of the Union — Natal, Orange Free 
State, and Transvaal - grow with far greater vigour 
than they do ui Europe. This fervour of growth is 
attributed m South Africa to water It cannot be : 
for water could at beat make the trees grow only os 
fast as they grow m Kuroiio and not faster. There- 
fore among oontributmg causes to the vigour of grow t h 
not the least must bo larger supplies of iniricrals. 
Unlike surface-rcMiting plants, trees can dive deep in 
the soil anil from the dooiiost layers rci-ovor the 
phosphates which have vanished from the surface. 

Lastly, there remains to consider the second of the 
two alternatives alreaily inentionixl ui explanation 
of current failure of nitrogen to give niereased erop 
pitKluction on land treated with phosphatic fertilisers ; 
this suggestion may be stated thus. The amount 
of phosphates given to crops is 200 lb. to the acre 
— an extremely light ilieHsiiig The soils of South 
Africa are des))orotely hungry for phosphates. There 
IS no n-ason to suppose that 200 lb. iier acre satisfies 
their needs, especially for such a phospliate-greedy 
crop 08 maiite 

Lack of phosphates may still be limiting crop 
production, and if so the addition of nitrogen woulcl 
certainly do more harm than goixl. A double dress- 
ing of phoBiihatcs is known to give further increase 
of crop yields, but there is no reason why even a 
double dressing should completely tnnko good phos- 
phatic deficiency. TJioro is evidence that 800 lb. or 
1000 lb. to the morgen goes on increasing yields , and 
it IS therefore suggrateil that tho fuiiilamental experi- 
ment IS one in which a phusphatc-nooibiig plant (for 
example, mnir.e) is giown m a hoiics of soils which 
receive from 200 lb. to 1200 lb , or more, iior ai-re 
together with a uniform light dressing of morgamo 
nitrogen, m order to iwoortam whether when phosjihate 
ilefioiency is completely remedied, nitrogen does not 
bewnn to come into beneficent operation. 

With that oxpeiinient should be made an inquiry 
mto the morphological effect of phosphates, that is to 
say, the effect of phosphates on miMhf^ing theYola- 
tive growth of tlio root system and the shoot system. 
Phosphates are knovm to encourage root growtli. 
It IB suggested that with progressive increases m 
phosphates root growth may lie more and more 
inermsed with the corresjxinding discouragement 
of stem growth. That would mean that the plant 
becomes both a more and more efficient collector and a 
Bp!«ater and greater economiser of water. For with 
moreaaed root more water is absorbed, and writli 
reduced leaf and stem loss of water from the plant is 
reduced. If this proves indeed to bo the case, then 
a changed technique might vindicate nitrogen as a 
crop producer m tne dry soils of South Africa. The 
change would consist in reflating the unount of 
nitrogwi in relation to the phosphates and in apply- 
ing it as a top-dressing after development has pro- 
ceeded to a certain extent, and not os at present 
with the seed. Along 'writh this series of experiments 
there should be another which would analyse more 
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oonn>lot«ly than has yet been done the viell-eetabluhed 
fact that fertiluers increase water economy in the 
(rrowinR plants. It has been shown m India and 
elsewhere that w^en fertilisers are supplied to plants 
economy m the production of dry matter is increased. 
But at the same time the total amoimt of dry matter 
may be so mcreased as to make more demands iiMn 
the* soil water-supply than are made by the plant 
which receives no fortihaers. One of the most im- 
portant problems before scientific afcriculture must 
therefore be a workmK out of the most water-econo- 
imsinK ration of artihcials to bo siijipliod to different 
kinds of plants. 

Tliere aro also oxperimonts to be made in dis- 
covering varieties of maizo and coni which will re- 
spond to fcrtiluwrs more effectively than those now 
grown, and there are also other gonetical oxjieri- 
ments which need to be carried out designed to dis- 
cover races with male infloreseonoes which will con- 
tmue to pnxluce pollen over a long period, so that 
even if drought comes there may still be some imllen 
left after ram has restoreil growth to the plant. 

There are other expenmonts of no lees essential 
imiKirtanco in relation to liming- a practice which 
IS neglected m South Africa anil there are yet others : 
to seek m carbon fixation earned on m uncropped 
soils the ongm of the amazmg renewal of fertility 
which fallowed fields display. I 


I This sketch of the scientific problems which await 
solution shows mcidentally how closely the future of 
the mdustty of agriculture depends upon the advances 
of pure science, and suggests how important it is for 
that industry both to encourage the mvestigatioiis 
and to takejiart in them. 

I found South Afnca in large iiart barren land ; 
if the ideas with which it has inspired mo aro true, 
they may yet make it fertile. I myself believe that 
a great future lies before tluit country, for I think 
that on those high uplands so near the skies and 
so richly ir^iat^ by the sun the plants and the 
animals derive greater sustenance from the irradiated 
fcMids than do the animals of lower altitude and lesser 
suns. I believe, moreover, that in that great mineral 
deficiency which has been described lies the original 
source of all those troubles which South Africa 
endures. It is, I believe, defective nutrition that has 
brought in its tram the many maladies which afflict 
man and beast. If so, when the grass is restored to 
its full vigour animals will renew their youth and 
defeat the attacks of now victorious parasitic pests. 
On those parts of fiouth Africa from which those 
parasites are banisheil the trees grow stronger than 
thOT do elsewhere, the men and women are sturdier, 
and even the flowers are more exuberant and more 
substantial than they are when we grow them under 
our sadder skies. 


Anthropology— Old and New.* 


W HEN we look back to the times in which Dr. 

l^ldoe lived and workeil and note the domgs 
of the men who were soarohmg into the iieginnings of 
the British people, we see that we owe more to him 
than to any other anthropologist of the Victorian 
epoch. It was he who laid our present knowledge 
upon a sure basis. He set out m his youth to find an 
answer to an age-old query : Of what race or races are 
we British T 

Dr. Beildoe was bom ui Oalton’s ‘ brain-bdt 
which, passing from Liverpool to Swansea, includes the 
Englisli counties bonleritig on Wales Bristol is in- 
debted to this belt for many of her most distinguished 
citizens. It gave her Dr. .Tames Cowles Pnchanl, who 
made England famous in the annals of antliropoluf^ 
" ■ ilf of the nineteenth century. This bolt 

wwhich 

biocxl ; and it was their pfaco of birth which tumS 
minds of Prichard and Beddoe to the problems of race. 

Beddoe while still living in his father’s house at 
Bewdley listeneil to discussions ooiicemuig the Celts, 
especially as regards their colouring. No one, ho dis- 
covered, hail made a census of the colouring of the 
people called Celts or of any other race of mankind. 
Ho determined to investigate the colounng of the 
British races by exact methods. Ho entered into a 
virgin field of investigation, and it was necessary for 
him to invent methods of making records of colour of 
hair, eyes, and complexion. He began his mvestiga- 
tions at Uie age of twenty, and visited Ireland, Wa^, 
the Hi ghlan ds of flootland, the Orkneys and Shetlands, 
and France in the pursmt of his mvestigation. The 
Crimean war, m which lie served os a medical man, and 
a subsequent period of study at Vienna rave him the 
raportunity of observation m the Baltic, theNear East. 
Croatia, Styria, and Italy. When he settled down to 
praotiae m Bristol in 18S7 there was no one in Europe 
had his exact knowledge of the western peoples. There 
was not a smgle year b^ween 18fi7 and 1891, when he 
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retired bo Bradford-on-Avon, tliat Dr. Beddoe did not 
carry out an anthropological raid of some kind — on the 
Contment, or in Ireland, Wales, Sootland, or England. 

There was another side to Dr. Beddoe’s inquinos. 
There were many in Dr. Beddoe’s day who fearM that 
industrialism would ultimat^ undermine the health 
and strength of the people of England ; but he was one 
of the few to pass from speculation to actual mquiry. 
8o ho sot himself to measure height, weight, size of 
head, colour of hair and eyes, not o^y of every stratum 
of the population of Bristol, but also of the open-livmg 
inhabitants of surrounding counties. From his results 
there omeiged a suspicion that city life was shortening 
stature amt favouring the lighter rather than the darker 
haired tjqies. 

Beddoe was tlie first to ascertain how city life affects 
racial tyiics. He found that far from the type be- 
coming umform under the influence of city lito, there 
was a tendency to segregation of types : the racial traits 
which prevailed among business men wrere not those 
which marked the artisan. In the selection of their 
mates, the men of Bristol preferred blondes to ‘ ro^ ’ 
and ' blocks ’. Disease and conditions of industnal 
life, on the other hand, favoured those who h^ a dvk 
complexion rather thw those who were fair-skinned. 
Emigration was selective ; it tended to rob Bristol of 
its best. Beddoe perceived that the effects produced 
by city life on the body and mind of man presented 
problems which could be solved only by patient and 
careful mquiry. It is this side of Beddoe’s pioneer 
labours wluch needs to bo stressed. We cannot bo 
comfortable oonoemmg our future until we know what 
is hapi^mg to us. A city population cannot stand 
still. The medical oilioer ke^ his finger on the pulse 
of public health ; there should be an anthropologist to 
keep hiB finmr on the pulse of type— physioal and 
mental. Beddoe’s work on the population of Bristol 
should find its logical outcome in ^e institution of a 
ohair of physical anthropology in the University of 
Bristol. 

Dr. Beddoe devoted the spare time of his manhood 
to amassing data conoerning the colouring and other 
physical traits of the peoples of western Europe — 
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particularly of the communities of the Bntuh Isles 
What vraa the net result of all this labour T The 
gam was two coloured anthropological maps — one of 
the Bntiah Isles, another of Europe It may be felt 
that Dr Beddoe a unequalled perseverance bad a 
meagre reward That is not the case , these two maps 
are Uie moat valuable contribution ever made to our 
knowledge of the history of the inhabitants of western 
Europe Dr Beddoe was bom in a period when men 
believed that all that can be really ^own about the 
history of our ancestors was in the works of ancient 
wnters Dr Beddoe was the first to show us that our 
racial history is written m our hair, eyes, skin, skulls, 
faces, and temperaments 

It IS the buamess of anthropology to gather from 
every source facts which throw light on the ongm and 
nature of nationahties mid races Dr Beddoe per 
formed this service for Britain m a way that no one 
has done before or smoe How do we treat men who 
render our country such a signal servicet In 1885 

Dr Bedd. 

Bntam 

years of devoted labour 
what the book was— and what ii 
greatest treasury of anthropological ft 
ever appeared m any language How can amends best 
be made 7 Orthodox honours came his way but were 
not commensurate with his deserts In what way can 
we honour his memory better than by seeding for the 
means to establish m the University of Bristol a chair 
of anthropology 7 Beddoe was the great amateur in 
hia chosen subject With the present century anthro 
oology reaoh^ the stage m which professionalism 
became imperative In order that a professional 
anthropolo^St may live a university must provide him 
with a chair In return he gives a service of know 
ledge to the imiveraity and to the community in which 
that university is situated Dr Beddoe s teaching 
andexaniplearenotdead and there awaitsltheoooupemt 
of a ohw of anthropology m the University of 
Bristol an infinite number of problems which need 
solution 

From 18H) when Dr Pnehard began practice until 
Dr Beddoe s death m 101 1 Bristol was known through 
out the learned capitals of Europe as a centre for the 
study of the human races In Bristol the tune is np 
more than npe — for the institution of af acuity of an A 
pology No university, no city, no locality can rival 
Bristol in the opportunities it offers for the scientific 
study of mankmd Above all the institution of a chair 
of anthropology m its Umversity is an act of justice 
due to the memory of a great citizen— the late Dr 
John Beddoe 


UniTenity and Educational Intelligence. 

Th* Worshipful Company of Woolmen has awarded 
a silver medal to Mr F F Darlmg, of the Umversity 
of Edmburgh, whose thesiB on Studies m the Biology 
of the Fleece of the Scottish Mountam Blackfeuie 
Breed of Sheep is considered as hkely to prove 
basic to all future studies on both this partusular 
breed of sheep and on other breeds m general The 
Conma^ has also awarded a silver medal to Mr 
N H Chamberiam, of the Umversity of Lee^, for 
a thesia upon The Thermal Conductivity of Textile 
Materials and Fabnoe ’ Certificates of merit have 
been awarded to Miss Emma Stott, of the Umversity 
of Leeds, for ‘A Contnbution to the Theory of 
Milling a New Method of Measuring the boalmess 
of Fibres ”, and to Mr N Cryer, of the Umversity of 
Leeds, for a thesis on ‘ Variation m Spindle Spe^ 
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Thb London County Council has a^m arrant^ 
courses of lectures for teachers and a Handbook has 
been issued which includes synopses of the courses 
(County Hall London, S E 1) Last year the entries 
for these oourses exceeded U 000 Any person en 
gaged m teachmg m I^ondon Croydon Kent Middle- 
sex, or Essex is ehgible for admission at fees which 
averam less than Is a lecture, while other teachers 
are admitted at fees 50 per cent higher The lectures 
undoubtedly form an im^rtant ^rt of the oduca 
tiunal system m London for they bnng teachers mto 
touch with new developments m educational methods, 
and give them opportunities of hearmg leading 
authorities m various branches of leammg Readers 
of Natukk will be mterested in the following courses 
Five special suigle geographical and travel lectures, 
by Mr A Victor Murray Mr T A Steers Major 
R W O Hinwton Dr T b Chipp and Dr I Dudley 
Stamp ana the courses on types of geographical 
rmons (Dr J b Unstead) geography ui senior 
scnools (Mr R H Duc5) history of geographical 
discovery (Prof E G R Taylor) , mathematics m 
senior schools (Sir Percy Nunn) practical mathe 
matios in senior schools (Mr J A Phillips) jisy 
chology of the junior pupil (Prof tynl Burt), 
fundamentals of psychology (Dr J G Vance) voca 
tional guidance (staff of the National Institute of 
Industrial P^cholc^) science teaching m semor 
schools (Mr dr H I eslie) physics in senior schools 
(Prof C R Darlmg) biology m senior srhools (Miss 
C von Wyss) The attention which is being given to 
the needs of teachers taking up the new jiost primary 
work IS noteworthy It is •^ted that the loan oolleo 
tion of lantern slides at the loiinty Hall now exceeds 
one hundred thousand 

Hiqhsb education m the Umted States forms the 
subject of a symposium published in vol 69 No 5 of 
the Proceeding* of the Amcncan Philoaophieal Society 
This compnses an address by Abraham blexner and 
papers by b rank Aydelotte and b J h WoodbridTO 
The first surveys the conditions actual and probable, 
of the advancement of knowledge (a) by individuals 
working independently (6) through academies and 
associations of sjieciahsts (r) thiough rosean h mstitii 
tions devoted to specific ends (d) through foundations 
that award stipends for research and (e) thiough 
umversities Under the headings (o) (6) and (c) the 
oonilitions are pronounced to be propitious As re 
gards (d) Dr Flexner emphasises the increasing 
diffleulties in the way of proper selection of stipend 
holdeie He devotes the latter part of his addiess to 
a trenchant criticism of the * htterogeneous con 
glomeration of useful and useless of imjKirtant and 
trivial activities now comeel on iindei this term — 
umversiW , which he likens to a metrojiohtan drug 
store For the moment the trend in iimveisities is 
away from what seems to him sound natural and 
ideal and towards what is unsound unnatural, and 
umdeal The other two papers deal only witli college 
admimstraUon Both recognise the existence of the 
evils deplored m Dr Flexner s address and offer 
oonatruotive suggestions for combating them, the 
former by means of a tutonal system for students who 
have demonstrated their capacity to profit by it 
Tbia system has been m operation for some yearn at 
Dr Aydedottes own college Swarthmore, with the 
h^piest rwults Dr Woodbndge develops a ulaus 
ible aigument for scranping half of the ordinary 
college oumouliun, simpliiyuig and strengthening the 
remainder for the explicit purpose of pro piofesmonal 
traming for the profession^ spools, and utilismg the 
financial saving thus effected for expanding the 
calibre of the sUdT 
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Historic Natural Events. 

Sept 14, 1716 Thamei Dry — After an exoeaave 
drought, which continued from February to the end 
of Au(^t, a strong west south west wind prevented 
the tide from comma m for 24 houta, so Omt there 
was only a narrow channel some 10 yards wide, and 
so shallow that thousands of persons passed across 
on foot, \inder the arches of London Bridge 

Sept 14, 1899 Floods in Austria — ^Heavy rams 
fell on Sept 8-14 At Muhlau the fall on Sept 12 
was 11 3 m m 24 hours, and the total for the sue 
days exceeded 24 m The Danube rose to a level 
nearly 25 feet above the low water stsM at Vienna 
and nearly twice this amount in some other locahties 
The floods, which were exceeded only by those of 
1501, did great damage 

Sept 15-17, 1929 Thunderstorm near Channel 
Islands — A remarkably severe thunderstorm raged 
almost without cessation over a small area near 
Dmard and the Channel Islands from 6 p h on Sept 
10 to 4 PM on Sept 17, actompamed by violent 
wmds from the north east There was considerable 
damage both by lightning and flood , the power 
station at St Brieux was put out of action, and at 
Dmard an Fnglishman was blmded A bridge on the 
mam Dmard St Lunaire road was swept away and a 
motor oar crossing at the time was wasned out to sea 
8t Luiiaiie was flooded to a depth of two feet and the 
streets tom up 

Sept 16, 1363 Beginning of Severe Winter — 
According to vanous old chionicles, a very terrible 
frost continued ftom the middle of September mto 
April Hohnshod, quoting Wolsinji^iam and other 
old writers , says 7-Mar Itf In Pans the frost 
began on Dw 6 and lasted 14 weeks The Rhme 
was frozen from Jan 5 to Mar 17, and waggons were 
driven over the ice In Fiance the wmter was very 
snowy 

Sept 17, 1883 Great Comet — On this day, the 
groat comet, visible to the naked eye m full dayhght, 
was followed telescopically right up to the edge of the 
sun by Mr hmlay (the discoverer of the comet on 
fiept 7) at the Cape of Good Hope Observatory 
Kven the nin leus was quite invisible, however, as the 
comet crossed before the sun s disc At Melbourne the 
comet was watched with the unaided eye to within 
4° of the sun By beiit 24, it was visible with a tail 
1 5° long in the bright dawn Success m photomraphing 
this comet and its background of stara at the Cape 
Observatory under the direction of Sir David Qill was 
an important factor in the inception m 1887 of the 
Astrographic Chart and Catalogue 1 he period of the 
comet 18 761 years 

Sept 18 19, 1926 Florida Hurricane — Early on 
Sept 18 the south eastern coast of Florida from 
Miami to Palm Beach was struck by on intense hum 
oane, which on the previous day had ravaged the 
Turks and Caicos Islands The centre, moving to 
wards the west north west, passed almost over Miami, 
where the ofticial barometer fell to 936 mb (27 66 m ) 
Dunng its a| pioach the wmd reached humcane force 
(76 mues per hour and upwards) for mne hours, and 
the greatest velocity is estimated as 130 miles per hour 
Then, as the centre {lassed over, there was a lull and 
large numbers of |>eople, not raising that a second 
phm was coming, ventured out, to be caught when 
the wmd rose agam to hurricane force m the rear of 
the centre The strength of the wmd is shown by 
the nature of the damage, an 18 story skyscraper 
recently omnpleted was twisted so badly that it had 
to be demiriished, and another tall building was brat 
over twenty degi^ from the vertical Yachts and 
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small ships were lifted bodily on to the land After 
passing Miami the humcane curved away to the 
north weat, striking the Qulf Coast between Mobile 
and Pensacola on Sept 20 and disaipatmg over 
eastern Texas on Sept 22 In Florida 327 peraona 
were killed and more than 6000 injured, and the 
damage to property probably exceeded 100,000,000 
dollars, and was greater than m any previous hum- 
cane m the Umted States 

S«pt 19, 1387 Bnd of Hot Summer — The aummer 
m Europe was extraordinarily dry and hot and waa 
proverbial for oratunes as ‘ The Old Hot Summer ” 
ftem Feb 28 to Sept 19 it ramed only aix times m 
Switzerland, and men waded across the Rhme at 
Cologne The year was not especially dry m England. 

Sept 19,1540 Drought — After a oalamitous year, 
hne weather and heat lasted from February until 
Se^ 19, during which mterval scarcely any ram fell 
m Europe 

Sept 20, 1909 Storm Wavs through Yucatan 
Channel — A tropical humcane of great mtensity 
and large extent passed through this Channel on 
bept 17 and struck the coast of Louisiana a short 
distance weat of New Orleans on Sept 20 A great 
storm wave swept inland, and the water, cheokra by 
the swamp forests and levees, reached a depth of 
7 10 ft over a large area to the right of the centre, 
mcludmg New Orleans The damam to property 
caused by this storm exceeded six million dollars and 
363 lives were lost 

Sept 20, 1929 Hurricane in West Indies — This 
disturbance was first reported about 300 miles north 
of Porto Rico on Sent 20 , at that tune it was of 
moderate mtensity, but by bept 24 it had reached 
humcane force It was, however, chiefly noteworthy 
for its abnormally slow rate of movement and aberrant 
track From Sfpt 24 to bept 28 it actually moved 
m a south westerly direction across the Baheunas and 
through Florida Strait near Mianu At Nassau, 
Bahamas, on Sept 26 a violent westerly gale caused a 
humcane wave which destroyed the sea wall and 
flooded tho town, carrying away many houses Many 
others were unroofed, stores, churches, and s^ping 
were damaged, end many lives were lost In Floiida 
the damage was much loss, and the centre was evi 
dently decreasing rapidly m mtensity, but at Miami 
there were a number of waterBjHiuts and at Key Largo 
the wmd velocity dunng gusts was estimated os 150 
miles per hour From Muimi the centre moved very 
slowly north westwards to Panama City near Pensa 
cola, where a few wharves and stores were destroyed 
on bept 30 


Societies and Academies. 

Pabis 

Academy of Sciences, July 21 — C Bigourdan The 
astronomical stations of Oiatillon sous Bogneux — L 
Blaiinghem The heredity of thephases of flower 
opening m poppies — F Mesntl The adaptation to 
man of the trypanosomes pathogmio to mammals 
The author coiuiidrai that it has been experimentally 
demonstrated that a trypanosome of animal ongin, 
such as Tr brucet, can adapt itself to man — M 
Aubert and R Duehine The propagation of com 
bustion m owburetted mixtures — G Bruhat and J 
Terrien The comparative absorption of active and 
raoeroio acids m aqueous solution Between the 
wave lengths 2663 A and 2400 A , if raoemio aoid 
abeorbs light differently from solutions of the active 
acids, the deviations are alwa^ less than 4 or 6 per 
cent m one direction or the other, and the average of 
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the results shows that the absorptions are practically 
identical These results confirm those deduced by 
Darmois from polanmetric measuremoits — Daniel 
Chalonfs The mechanism of the contmuous emissum 
of the hydrogen molecule — H Ollivier The thermal 
variation of the specific magnetic rotatory power m 
the case of cenum mtrate and nickel chloride — P 

i oliot The determination of the period of radium O' 
y Jaoobsoi a method Expenments with thorium O' 
— Horia Hulubei The preparation of very pure hydro 
gen m notable quantities oy means of an eleotrol 3 rtio 
osmoregulator with palladium The palladium tube 
of an osmorewlator is saturated with hydrogen by 
electrolysis of phosphoric acid, the anode being 
arranged so that the palladium tube is not altered in 
shape By afterwards heatmg this tube, relatively 
considerable quantities of hydrogen are mtroduced 
mto the vacuous tube — Picon Rendering some salts 
of camphocarbomo acid soluble in oigamc solvents 
Various camphorarbonates. rendered anhydrous by 
prolonged exposure m a good vacuum over phos 
phono anhydnde, were examined for their eolubihties 
in organic solvmts Some of these (neodymium, 
cenum bismuth, gold) are readily soluble m organic 
solvents, others (copper, caloium, zinc, lead) when 
anhydrous arc practically insoluble But boiling with 
benzene, with subsequent removal of all the benzene, 
renders these salts more or less soluble in orgamo 
solvents —Mile M Montagna and B Casteran The 
action of potassium hy^iobromite on some tnsubsti 
tuted amides The a trisubstituted amides nve good 
yields of iso cyanatoe when submitted to the Hofmann 
reaction , subsequent treatment with hydrochlono acid 
gives the corresponding ammes in quantitative yield — 
J can Gubler 1 he geological struc turn m central western 
Cambodia (Indo Chma) — A Mann, M Blumanthal, 
and P Fallot Stratigraphical oompansons between 
the western extremity of the Betic and Penibetio 
zones of Andalusia and the north of the Riffian arc — 
Louis Besson The daily lanation of rain at Pans 
A discussion of twenty years of observations made at 
the Observatory of Montsouns The mean daily 
variation has two maxima and two mmima and this 
18 due to two different causes, the daily convection 
currents and the n(x>tumal coolmg M and Mme H 
Labrouste The relation between certain pericxlioal 
coniixinents of the solar activity and the daily anuih 
tude of the magnetic deohnation — Couvreur Pre 
liminary note on the structure of the shells of Gastro 
iKxls — Alb J J Vandevelde and Alfr Verbelsn New 
biochemical researches on earth The dye absorption 
method gives very variable results with the same 
earth, even with the same dye , results usmg methy 
lene blue were the most concordant, but further study 
18 necessary 'Hie adsorptions of ^e, peptone, and 
cientnfugecl milk were compared The thrw methcxls 
mve roughly comparable lesults — M and Mme A. 
Chauchard Rese^hee on the relation between fimc 
tional velocity and chronaxy — Raymond* Hamet The 
comparative physiological acticm of aspidospermme 
and (luebraohme In opposition to the usually ac 
cepted view, the alkaloids of Atjndotperma Queoracho 
mustbeclassed m two different pharmacologic^ mups 
The expenments desenbed show that the total alka 
loids of this plant can act at emee on the vagus 
nervous system and on the sympathetic nervous 
system This suggests a new therapeutic application 
of these alkaloids — G Belloc, R Fabrs, and H 
Slmonnet Ckmtnbutwm to the study of the biological 
activity of the stools Study of the plankton sterols 
From two samples of plaiudon, taken at different 
penoda of the year, the sterols were extracted and 
purified, mare bong taken to exclude the action of air 
and light so far as possible These sterols were sub* 
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nutted to physical (absorption in the ultra violet), 
chemical, and biological tests One, collected m July, 
was biologically active , the other, collected in April, 
only acquired biological activity after irradiation 
The biological activity of the plankton depends on 
several factors, the chief of which are light and the 
zoological nature — Mme Y Khouvine, B Aubel, and 
L Chevillard 1 he activity of sodium fluoride towards 
the transformation of pyruvic acid mto lactic acid 
H Cohn and B Gudguen The constitution of the 
sweet principle of Rhodifmema palmata This is shown 
to be a monogalactoaide of glycerol , the fresh alga 
may oontam w to I per lent of this substance 
M Marcillt The mjection of f rmolated ether mto 
the lymphatics of cancerous tumonis Injection of 
ether oontamuig 0 S per cent of formol is proposed, 
and one case in which it proved beiiefic lal is desenbed. 

Capk Town 

Royal Society of South Africa, June lU — H H 
Karny On the geographical distnbution of the Indo 
African and Mediterranean Gryllacoids beven sub 
families are considered, representing the forms 
occumng m the regions under consideration In the 
case of the StenopilnuUtnai and AnoetoslomtncB there 
IS a discontmuous distnbution In the case of the 
other subfamilies, some forms are endemic in India, 
but all other forms occumng m India show relation 
ships to those found farther east where more species 
also occur — B F J SchonUnd Thunderstorms and 
the penetrating relation An exammation of the 
effect of thunderclouds upon the intensity of the 
penetrating radiation usmg a new type of ionisation 
electroscope, was made at Johannesburg, m the 
summer of 1030 Overhead storms gi\e nse to 
a reduction m mtenuty, amounting to so much as 
40 per cent No evidence could be obtained for the 
exigence of beams of run away electrons below 
those clouds The reduction offoct indicates that the 
majoiity, if not all, of the loiiising particles have 
energies loss than 6x10* electron volts Enid Hogben 
bex differenies m serum calcium m iliilerent classes 
of vertebrates In the rabbit dogfish and crawfish 
the caloium content was higher m males than in 
females but the difference was not statistically 
significant In the fowl and toad tlio calcium content 
was Bignifacantly higher m females In the rabbit, 
fowl and toad, magnesium deterounations gave 
parallel results to those of calcium In the cra^sh 
the magnesium content of the serum was significantly 
higher m females In the dogfish the magnesium 
content of the serum gave a wide range of values 
This variabihty may be connected with the different 
stages of the reproductive cycle m the female 

Mxi.boukn> 

Royal Society of Victoria, July 10 T Rayment 
New and remarkable beee Mrrogloasa mtranda, a 
West Australian species with maxillary palpi larger 
than the antennn, was described Alw the first 
recorded female of Neopanphae miroMxt, from the 
Beet colleotion m the National Museum Other 
deecnptions include ParaeoUttea macuktta, Nroceraitna 
rubtnn Trtffona coekerdlt, and the allotypes of Halteiua 
demunu An emendation of Mdxtr^ma ui mvwi — 
C J Gabriel Catalogue of the land shells of Victoria 
The records of previous authors are here brought un- 
to date and a cntioal revision of the species made 
Eight new species are described — W J Parr and 
A C Collins Notes on Australian and New Zealand 
Foraimnifera (1) The speoies of PattUtna and Patel 
hnella, with a description of a new genus, AnntUo 
patelltna A tnmorpnic variety of PtOeUtna eorrvgata 
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18 recorded, reeembling P advtna CuBhmui A new 
speoiea, PaMhntila annwtm$, la described The new 
gmiM AnnidoMteZItna. is founded on the genotype 
A annularts (Parker and Jones) — F Chapman and 
Irene Crespin Rare foranunifera from de^ borings 
m the Viotorian Tertianes Six new species and a new 
vanety are described 
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Inventions and Unemployment 

F rom the days of the Luddite note onwards 
men have felt vaguely that there u some kind 
of relation between inventions and unemploy 
ment It is a httle astonishing therefore that 
at a tune when unemployment has become the 
most pressing of all social problems that that 
relation should be receiving so httle attention from 
statesmen 

The only systematic attempt to study the 
economic effect of patents appears to have been 
that made twenty years ago by Mr Ravenshear 
in hia little book The English Patent System 
Mr Ravenshear regarded inventions as ranging 
between two extreme types the onguiative which 
creates new demands and so absorbs labour and 
the intensive which cheapens the production of 
known commodities and tends subject to oertam 
reservations to create unemployment Mr Raven 
shear concluded that the patent system acts 
selectively by fostering onginative inventions to a 
greater extent than mtensive mventions the out 
put of which iB far less dependent on speoial en 
couragement of this kind If his view be correct 
tbe patent system m so far as it is efficient tends 
directly to promote the absorption of unemplojred 
labour But however that may be it is certain 
that if Bntish manufacturers are to compete sue 
oessfully with foreign rivals they must have the 
advantage of a oonstant succession of mventive 
improvements and the present is not a time to 
tolerate delays or other defects due to parsimony 
m the administration of the sjrstem 

Early last year a number of questions were 
asked in the House of Commons with regard to the 
arrears of work which had accumulated at the 
Patent Office and some disturbing facts were 
ebcited It was learned that inventors had to 
wait seven months before the Patent Office could 
b^in to turn its attention to their apphoations f(» 
patents that 8400 complete speoifloatioiis were 
awaiting the ffist action of the examinen that the 
amount of work to be done annually had moreased 
by 27 per cent while the strength of the examining 
staff had decreased by 11 per cent and that this 
economy effected at ^e expense of effimenoy had 
enabled the Patent Office to hand over to the 
Treasury no less than £112 939 m one year This 
state of things was generally felt to be a very 
senouBone It often happens that oppOTtum^esfmr 
exploitang an invention commercially occur but will 
not wait and beyond question these opportomtaes 
for creating employment are sometimes lost and 
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often postponed because of the false economies 
which have been effected m the administration of 
the patent system of Great Britain 

It might have been supposed that when atten 
tion had been directed to this matter the Board of 
Trade would have dealt with the problem resolutely 
and effectively Actually, however, it was content 
with some such makeshift provisions as would avert 
the onsiB for the moment without in any sense 
cunng the evil To day inventors are not conscious 
of any matenal improvement, and meanwhile, 
according to the report for 1929 of the Tomptroller 
General of Patents, the annual surplus of fees over 
expenditure has risen to il 57,005 

Another instance of the casual attitude of official 
dom towards patent matters is to be found in tho 
treatment meted out to the tcchmcal staff at tho 
Patent Office Apphcants for important patents 
are surprised to find, on visiting the examiner whose 
demands they are required to satisfy that he 
works m an overcrouded and badly lighted room, 
that he and his contemporaries have served for 
perhaps twenty five years without hope of pro- 
motion, and that the Comptroller and Assistant 
Comptroller, who are responsible for a service on 
which enormous amounts of capital depend, receive 
(according to the Civil Estimates) emoluments 
which amount m all to £ 1686 and £1306 respectively 
Scientific knowledge and abihty is cheaply valu^ 
by the secretariat of the State Scientific men are 
being defimtely exploited m the interest of a 
parsimony which wears vuy awkwardly the dis 
guise of economy 

Some time ago a departmental committee under 
Sir Charles Sargant was appomted by tho Board 
of Trade to inquire into the demand which has 
arisen for a general revision of the patent laws 
Departmental committees are sometimes appomted 
with a practical object, and sometimes for use as 
pigeon holes Is there on the Sargant Committee 
a majonty of positive minded men whose tempera 
ments will load them to seek for positive solutions 
of the problems presented to them f Or has the 
majonty been selected from among men of negative 
temperament, who can be relied upon to make out 
“ an overwhelming case fiv doing nothing ” 1 
Time alone can answer these questions, and until 
they have been answered no inference in either 
dir^on can be drawn from the appomtment of 
the Sargant Committee 

The general attitude of Mtssteurs ha Sonda-de- 
Cutr is indicated by a reply given on Mar 6, 1929, 
to a question m the House of Commons with r^^ard 
to the Patent Office financial surplus The Board 
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of Trade has retreated from the position taken up 
m 1891 by Sir Michael Hicks-Beach, who stated 
(July 14) that “ he did not think that the country 
ought to look to the Patent Office as a permanent 
source of income ” To day the Board rehee on 
tho fact that patent fees are paid by instalments, 
and that the first instalment, without subsequent 
renewal fees, does not pay m full for the admuus 
trative cost of grant ‘ Obviously,” said its 
{Hosident, tho applicant for a patent who is 
charged a fee which does not actually cover the 
amount of work done is not being charged too 
much ’ 

Thus, the Board of Trade has entirely miscon- 
ceived the purpose and the constitutional basis of 
the patent system The consideration given by an 
inventor in exchange for his monopoly is, constitu- 
tionally, either the disclosure of bis invention or 
the establishment of a new manufacture The 
Board, through the mouth of its president, has 
now recognised officially a third kmd of considera- 
tion, namely, a money payment to the Crown, and 
thus has violated fia^antly the spmt, if not the 
letter, of the btatute of Monopohes, which is one 
of tho bulwarks of English hberty 

No doubt, like Ckiurtehnc’s Jhrechur dta Dana tt 
Ltga, the Board only asks that its tranquillity be 
not troubled, and feels la rage justement exalt^e 
du monsieur qm a fait 1 impossible et au dclk pour 
fitre agrdable & tout le monde, qui a 8em4 sans 
compter Tor des bonnes paroles et des sounres 
pleins de promesses, et dont une brute malfaisante 
vient troubler la bonne petite existence regime au 
mieux de 1 intdrfit gdn^ral ” ' So that, whatever 
the nature of the Sargant Committee’s report, 
and pending its issue, one may well ask whether 
the Board of Trade will not always be content 
merely to wipe the floor a little, from time to time, 
when the pot of pubhe mdignation boils over, or 
whether it will some day begin to deal generously 
with the cause of these ebulhtions 

For our guidance in answenng this question, we 
have only a few facts The most interesting of 
these IS the fact that as a contnbution to the 
£60,000,000 which is to be borrowed from the Ex- 
chequer for expenditure m unemployment benefit, 
the Patent Office surplus is being extracted from 
struggling patentees by a sacrifice of administrative 
efficiency which hol^ up for a year or more 
the exploitation of those mventions upon which 
employment in an industrial country directly 
depends This appears to be the only relationship 
between mventions and unemployment which is 
recognised by the re(^n8ib]e authority 
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Race Crossing in Jamaica 

Race Croaaing %n Jamatea By C fi Davenport 
and Moms Steggerds m collaboration with F G 
Benedict Lawrence H bnyder Arnold Geaell 
Inez Dunkelberger Steggei^ and many Ben 
dents of the Colony of Jamaica (Pubhoation 
No 395) Pp IX +516 +29 plates (Washing 
ton D C Carnegie Institution 19^ ) 7 00 
dollars 

I F length of title weight of names and number 
of printed pages can make a great book this 
work should yertamly be such An abstract 
prmted at the back of the title tells us that the 
work IS a quarUtiattoe study of three groups of 
agricultural Jamaican adults blacks whites and 
the hybrids between them Further that the van 
abtitiy of each race and sex m respect to each 
bodily dimension and many bodily organs is dis 
cussed We are also informed that it appears 
that mental traits which seem to have a genetic 
basis vary just as me rphological traits do In 
some sensory testa the blacks are superior to 
whites m some mtellectual tests the reverse is 
found A portion of the hybrids are mentally m 
ferior to the blacks The studies embraced in the 
book are morphological physiological psycho 
logical developmental and eugenioal 

Now it will be seen from what we have cited 
from this abstract that the book claims to deal 
quantitatively with the type and vanotion of 
blacks whites and their hybrids In other words 
it IS an antbropometnc study and must be sub 
jected to the accepted canons of biometnc criticism 
Let us first endeavour to ascertam the purpose 
that the numerous mvestigators concerned m the 
production of this work set before themselves It 
appears to be the comparison of the Wlute with 
the Negro and of both with the hybnd between 
them m as many charactenstios as can be oon 
veniently measured Now in order to do this we 
must first obtam (i) adequate sized homogeneous 
samples of the three classes and (u) we must be 
acquainted with the genetic history of the hybnd 
We must know whether he or she belongs to the 
Fi or J*! generation etc or whether there have 
or have not been back crosses Neither of these 
conditions appears to us to have been even approxi 
mately fulfilled 

The numerous authors so far as we can judge 
have paid no attention to the size of their 
samples For the adults the following table 
of numbers measured will emphaaise what we 
mean 
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Even withm those aiithropomttncally extremely 
small groups there is no homogeneity To begm 
with the classification appears to be by skin colour 
and IB subject to personal iquation Several of 
the authors are Men It lians awl believe m segrega 
tion m the F, generation What is to be done or 
has been done with the pass for whites 1 And 
if wo accept Mendehan segregation a black skinned 
person or a pass for m hite may be respectively 
as close to the white or as ckse to the black race 
as any brown The fact is that Jamaica with 
its centuries of racial mtermixture is the last place 
where a study of the relative physical and mental 
traits of White and Ncgr > can be made At least 
600 better 1000 Europeans of reasonably homo 
geneous race should have been compared with the 
same number of West African Negroes Take for 
example the 60 male whites Of these 23 were 
agricultural workers the bulk of them coming from 
Seaford and pn bably of f erman descent 19 were 
able bodied seamen said to be huge men of 
English descent and 8 were office workers from 
Kingston Their ages vanul from eighteen to 
forty Although whites do not roach their pnme 
for most characters before 2o 26 years no correc 
tion IS made for age The 64 male blacks are 
equaU} heterogeneous m age social class and en 
vironment consistmg of small groups of students 
cultivators firemen candidates for the police force 
and prisoners Such characters as weight and 
stature are compared for mixed groups like these 
The authors do not hesitate to calculate percent 
ages for one two or three m lividuals h or example 
they conclude on material such as this and after 
deductmg a round 4 lb for the minim im clothing 
m which the whites were measured and not taking 
off 0 5 lb for the residue of the blacks clothing 
that browns and whites have about the same mean 
weight while ' the blacks are much the heaviest 
on the average (p 49) They may be or may 
not be but the present data prove nothing De 
ducting the 0 5 lb the blacks are 146 70 lb ± 1 69 
j lb and thewhites 140 30 lb ±2 24 lb Thedifference 
I 18 accordingly 6 40 lb +2 98 lb or it is only 1 8 
tunes its probable error which cannot be consisted 
of any significance * On such heterogeneous small 
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populations with resulting high standard deviations 
and consequently large probable etron no inference 
as to differenoes m type can be safely drawn 
Again with cephalio index what scientific conclu 
Bions can possibly be deduced from a small group of 
60 whites admittedly of mixed Qerman and tiin gliiib 
descents and from a group of 64 blacks who if 
they have no white blood in them — ^whioh may well 
be doubted — may onginslly have come from many 
districts of Africa 1 

Strong adverse criticism can easily be made 
of nearly all the anthiopomebic measurements in 
the volume and this not only on account of the 
race age and class heterogeneities of the small 
samples used but also on the basis of the desenp 
tions as to how some of the measurements them 
selves were taken Consider such a statement as 
the following 

With a s ift lead pencil a line was drawn from 
the base of the orbit to the tragion which is known 
as the Frankfort Horizontal 1 he mdmdual was 
informed of the importance of this line and that 
his head was always to be held in a particular 
position The individual was placed m the proper 
position and asked to remain qmet Another line 
was drawn slightly below the glabella and this 
represented for this study the nasion (p 20) 

Anything more obscure it is hard to conceive 
and the plates show that the photographs so far 
from being standardised were taken with the 
head and even the body with every variety of 
mclination and tilt — they are useless for anthropo 
metric purposes Even the light has not been 
studied by the photographer For example on 
Plate 13 two apparently complete blacks (if we are 
to judge by the colour of face and hands) are 
seemingly the parents of three thoroughly white 
daughters — a strong argument if we could trust 
the photographs m favour of Mendelion segroga 
tion 1 On Plate 27 we ore mtroduoed to a boy with 
a white feme and black knees the son of a brown 
mother We have not succeeded m finding any 
comment on this remarkable photograph Was 
the boy piebald t 

When we come to basal metabolism the author 
of this section has no hesitation in computing pulse 
rate respiration rate and basal metabolism on 
eifU male blacks and publishes standard de 
viations and probable errors for thm sample of 
emfatl 

In disonssion of the blood groups we ore sud 
dmly oonfiranted wath a sample of 144 Jamaicans 
(147 m the text 144 m Table 193 p 277) We 
are not told how they were selected nor what pro 
portions of whites browns and blacks occur m this 
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number but the 144 Jamaicans are classed with 
other presumably pure black and brown races 
When we oome to musoulor strength as hand gnp 
the numbers dedt with are 12 blacks 26 browns 
and 21 whites On such numbers standard de 
viations and probable errors are computed The 
I results are 43 80 kgm rt 1 40 for blacks and 
I 41 66 kgm ±0 84 for whites (p 274) The dif 
ference is 1 84 with a probable error of 1 63 
The authors remark that the blacks and browns 
exerted more pressure than the whites although 
it IS not certan that the difference is significant 
It certamly is not and no such smay heterogeneous 
samples could be expected to give anything signih 
cant The tuelve blacks are divided mto twelve 
grades four of these contam a single black four 
two blacks and four no blacks and the percent 
ages of these grade frequencies on the total of 
twelve are then tabled to two places of decimals • 
The authors seem unaware that the percentage 
8 33 of 1 m 12 has a standard error of 8 00 and 
the percentage of 2 m 12 a standard error of 10 07 
In other words both are wholly unreliable 

In the case of the mental tests we have exactly 
the same inadequacy of numbers there are in 
deed cases m which only 6 or 7 whites were tested 
and the authors do not hesitate to calculate means 
and standard deviations with their probable errors 
on such senes A more valuable result based 
however on only 33 oases u a correlation between 
skm colour and nasal mdex* of 0 477 ±0001 for 
blacks The authors term this an astounding 
result (p 296) presumably because they are 
thinking m terms of independent Mendelian factors 
They remark It is possible that one of the 
factors for brown skm colour may reside m the 
same chromosome with a factor for broad nose so 
that the two tend to be inhented together — are 
linked Correlation is however not the ontenon 
for linkage Some persons may prefer to believe 
that some of the 33 blacks were n^ pure Negroes 
and ]U8t as their skm colour had been lightened 
by European admixture so their ohanuBrrhima had 
bwn diluted by European leptonhinia One of 
the most remarkable anthrqpometnc processes is 
that adopted on pp 257 269 no justification ap 
pears to be provided for it Hair colour is dmded 
mto five classes— ( 1 ) black (u) dark brown (m) 
medium brown (iv) light brown (v) flaxen— and 
immediately below we find the mftaw standard 
deviations and probable errors presumably of hair 
colour After some pusaling we find out that these 
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had been obtained by uaing the index numben of 
the above olaeaee as the quantitative measure of 
‘ blondness ’ • In Table 170 ‘ red hair (vi) was 
added m with an mtensity of blondness 6. that is, 
as blonder than flaxen The average red hair of 
whites has mtensity of pigment granules, which 
jflaoes it among the brown hair group No scale 
of melanotic pigment granules would distnbute 
then intensity m black and flaxen hairs m the 
inverse ratio of 1 to 0 

As the pomts we have been endeavouring to 
emphasise in this notice turn on the heterogeneity 
as to age and race and its effect on small samples , 
we thmk it well to point out the fallacies which 
may arise, when arguments are baaed on such small 
samples by a final illustration 

We take the author s table for change of stature 
Variability vith age 

s Cm 

lluok under Beview Biltiih School Oiili 

Uua Urd Devk 

' n end lU 

kUe Prior Probebte lunir 

a 13 LO 10 
3 104 0 47 1006 

4 60 +0 86 3 8S8 6 60+006 

6 6711 06 3928 678 f006 

■'07^119 ‘ ■' 7 11+008 

172+0 92 7 27+0 06 

soon 81 7 67+006 

127+0 63 7 91 10 06 

"3+0 80 8 39 10 07 

- • [7 90+011] 

Total 30 963 

On the left we have the data for white girls from 
the present research and on the right data for 
adequate numbers of British girls 
We have enclosed the last figures for girls of 
fourteen years on the right m square brackets be 
cause, durmg the age year 14 to 15, 2000 of the 
girls had left school, and the remainder were a 
relatively stringent selection with lesser variability 
Now compare the two vanabihty columns On 
the right we see a steadily mcreasmg vanabihty 
m stature as the girls increase m age On the left 
we have an irregulanty of variability, absolutely 
screening by the inadequate numbers m the age 
classes any discovery of the law so obvious on the 
nght I Yet it is on the basis of such senes screening 
the oontmuous increase of vanabihty with age that 
our authors draw the conclusion that “It is 
apparent, also that among femalea, the blacks and 

wdi order of otawtSoiUton noslMito the oxIMmoo of two 
ital taolr pisr 
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browns are more variable than the whites between 
twelve and fifteen years of age (p 379) 

The only thing that is apparent m the whole of 
this lengthy treatise is that the samples are too small 
and drawn from too heterogeneous a population 
to provide any trustworthy conclusions at all 
There are sound biometncians and anthropologists 
m the Umted States and it would have seemed 
worth the while of the C arnegie Institution of 
Washington to have placed the manuscript of this 
work before them before authorising its pubhcation 
We can scarcely believe that even some of those 
whose names appear on the title page as an 
‘ Advisory Committee have seen before issue this 
book with the biometric errors which abound m 
its pages Kari Ppabson 

Strong and Weak Electrolytes 

The Conduchi tty of ^dvtions and the Modem Dts 
aoctatton Theory By Cecil W Da^ ics Pp viu + 
204 (London ( hapman and Hill Ltd 1930 ) 
154 net 

T he theory of reversible ionisation advanced 
by Arrhemus in 1887 owed its widespread 
acceptance to the fallacy that the degree of dis 
socuition of a salt can be calculated mdepcndently 
from the conductivity and the osmotic properties 
of its solutions In more reant years the con 
coidanoe between the values deduced in these two 
ways has been denounced on the grounds that it 
has no sound theoretical basis and that the numbers 
cited by Ostwald and others do not in fact provide 
the experimental justification that was claimed for 
them m the days when the study of dilute solutions 
was heralded as the bu+h of a new science of 
physical ohemutrv 

Although tentative attacks on Arrhenius s theory 
had been made m pre War days by Sutherland 
and by Milner, the detonation of the charge was 
delayed by the distracting influences of the War 
period, and the apparently final shattering of the 
theory did not take place until 1923, when Debye 
and Huckel showed how the waning conductivity 
of strong electroly tes with decreasing dilution could 
be explamed by changes m the mobility of the ions 
instead of m their number Their formula had the 
merit of providing a theoretical foundation for the 
experimental law, discovered by Kohlrausch m 
1900, that the fall m eqmvalent conductivity is 
jnoportional to the square root of the concentration, 
A.-A.-hV’e, so that a straight line is obtamed 
by plotting A agamst y/c This relation, which 
Ml 



waa illustrated bj Hartley In Natubb of Fab 26, 
1927 p 322. had not hitherto reoeived the theo 
retioal jnstifioation whioh Kohlrausoh had antioi 
pated, and its interpretation by Debye and Hflokel 
in terms of well established phenomena was at least 
as important as the disoovery of Ostwald s dilution 
law for weak electrolytes such as acetic acid 
Consequently m spite of the fact that the predicted 
slopee of the lines were quite different from those 
found experimentally, the theory of complete 
ionisation was reoeiv^ with the same enthusiasm 
which had been accorded thirty six years before 
to the theory of reversible ionisation 
The general acceptance of the new theory (which 
was obnously in harmony with the lomc structure 
assigned by X ray analysis to the majority of 
mystalline salts) was a noteworthy feature of the 
general discussion on strong electrolytes held at 
Oxford m April 1927 under the auspices of iho 
Faraday Society (see Natube, May 7, 1927, p 676) 
On that occasion, indeed, the mam obstacle to its 
general acceptance waa removed by Onsagers 
development of a formula, m which, by allowing 
for the effects of molecular bombardment as mam 
fested m the Brownian movement, the slope of the 
lines referred to above was moreased to a pomt at 
which it appeared to correspond closely with that 
which IS actually observed in solutions, provided 
that these are sufficiently dilute 
So recently os throe years ago, then, it waa 
possible to suppose that salts which crystallise in 
lomc aggregates are not merely ionised completely m 
solution, but also are dissociated almost completely 
mto free ions, suioe calculation indicated that the 
proportion of ionic doublets was almost negligible 
This position, however, is no longer tenable in view 
of the experimental work done by A B Martm 
uul others, smee it must now be admitted that, 
when the Debye Huckel Onsager correction for 
eleolaxMtnotion has been apphed to the mobilities 
of the ions, the resulting lomc concentrations are 
not 100 per cent except at extreme dilution, and 
that (especially m non aqueous solutions) there is 
still a diminishing of equivalent conductivity with 
deoreosing dilution which must be explained by 
decreasing dissociation of the moleouleB (or lomo 
aggregates) of the solute, and which appears to 
apply to Kirch Ostwald s dilution law just os well 
as it does to weak acids and ba s es The tune is 
thoroughly npe for a further review of the situation, 
parhapi under form of a general disoussion on weak 
eleetrolytee, at which the impression created at the 
previ o iia Oxford discussion could be oorreoted, and 
brought to date 
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Davies’s book is very opportune 
years, the authors of a number of books on phynoal 
chemistry were m the unfortunate position of being 
afiraid to scrap the deductions mode by applymg 
the law of mass action to eleotroljrtes, but were 
forced to admit (usually m a separate chapter I) 
that the theory of electrostnction had made these 
calculations both obsolete and irrelevant It was, 
therefore, possible to claim as a novelty a treatment 
of the subject m which the existence of reversible 
ionisation was adnutted as freely as that of non 
reversible ionisation This contention, which is 
rapidly becoming quite orthodox, is the funda- 
mental creed of Mr Davies s book, sinoe he adnuts 
that' two types of eleotroljdes will be looked for 
and after citing the evidence in support of Onsager’s 
equation, goes on to say that there is every 
indication that in solvents of low dielectric constant 
no salts are completely dissociated at attainable 
dilutions 

This dual aspect of the phenomena makes the 
conductivity of solutions a more complex problem 
than it was when Kohlrausoh wrote his Leit- 
vermogen , smee the activities as well as the con- 
centrations of the ions must be taken mto account 
when calculating such apparently simple quantities 
as the solvent correction m dilute solutions or the 
luniting values of the ionic mobihties, as well as 
when trying to deduce the coefficient of ionisation 
or the eqmvslent conductivity of solutions of fimte 
dilution These problems ore treated, perhaps for 
the first tune m a systematic manner, m Hr 
Davies s work, and it can be asserted that no worker 
who undertakes research m this field will feel quite 
safe m his deduetioiis unless he has weighed up 
the consideTations which ore here advanced For 
this reason, the book can be commended heartily 
to the specialist as well as to the general student 
of chemistry, smee both will find m it facts and 
deductions which are too important to be over- 
looked T M Lowby 


Science in Soviet Russia 
Setenee in 8ov%et Bvaata By J Q Crowtber 
Pp 128 + 13 plates (London Wilhams and 
Norgate, Ltd , 1630 ) 7s 6d net 

M b CBOWTHEB is one of the few Ikigliah 
men of soienoe who have ventured mto 
Russia m recent years He was impressed by 
the extent of the researches jnojeoted and pro- 
secuted m the various institutes which he visited 
It appears that the study of the different bnmihea 
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of nieiioe havo been placed m contact with the 
social institatHHU to which they aie naturally 
related Thus, all bodies concerned wiUi applied 
botany ate controlled by the State Department of 
Agno^ture The thousand workers at botany 
work to one planned scheme Unneceesary over 
lapping has been reduced by centrahsation 
Imtitutions conducting researches of industrial 
value receive their endowments from the Supreme 
Eoonomio Council and they work m contact with 
the industry upon which the research dnectfy 
bears 

With regard to emoluments it would appear 
that men of science are among the better paid 
workers and their conditions are still improving 
Engineers are the best paid and the highest salary 
quoted is £3600 per annum Nevertheless even 
the lesser paid research workers concentrate upon 
their tasks and attam a high degree of skill and 
efficiency There is stdl a shortage of tramed 
uvestigators especially m physios and engineeniig 
and the author suggests that there is scope for 
young English graduates to gam valuable expert 
ence m posts available m the Soviets numerous 
eleotnoal works which are m course of construction 
and extension 

Among the work m progress Mr Crowther 
mentions the speeding up of tobacco fermentation, 
the isolation of sulphur from the dioxide obtained 
in roasting copper ores, the synthesis and prepara 
tion of drugs hitherto imported from abroad, 
petroleum refining and improved teolmique m the 
preservation of wood Apparently mvestigations 
of a purely academic nature are not countenanced 
although the term ‘ applied science ’ is beu^ 
mterpreted very broadly At the moment large 
electro technical developments are being made as 
a part of the five years industrialisation plan 
Power plants and technical factories are being 
erected all over the Union, and it would seem that 
Russia IS making notable oontnbutions to the pro 
gress and development of science Russia is a vast 
country with well above a hundred milhon m 
habitants, and although Mr Crowther has seen 
many soientifio institutes m the two chief centres, 
Leningrad and Moscow, his tour was restnoted to 
less than four weeks Furthermore, without a 
knowledge of Russian he was dependent on his 
mterpceters, so that the value of his impressions 
IB limited Neverthelees, the information oon- 
oemiDg the condition of Russian men of science 
and the progress of them resewohes is at least 
of mterest to their colleagues m the rest of the 
worid. J. Q F.D, 
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Our Bookshelf. 

TmtUUo dt ch%mwa gtnerah ed appltecUa all’ »n 
dualna Per Prof Ettore Mohnan Vol 2 
Chmtea organtea Parte seoonda Quarta 
edizione nvMuta ed amphata Pp xvi+661> 
1667 (Milano Ulnoo Hoeph, 1930 ) 80 lire 
Thx death of Mohnan nearly four 3rearB ago doubt 
lees acoounta for the delay m the completion of 
the new edition of his Orgamo Chemist^”, 
the first part of which appeal m 1927 ^e 
alterations necessary to brmg the contents of this 
second part up to date are duo to the author’s 
three sons, working m conjunction with Profs 
Barmllim and Contardi The subjects dealt with 
in the present volume comprise oils, fats, and 
waxes, carbohydrates nng compounds, textile 
fibres, and proteins The genmal scheme of 
the book, with its inclusion of numerous data 
regarding production, importation and exporta> 
tion of raw materials and manufactured products, 
must by this time be generally known to chemists 
The only new feature requiring comment is the 
insertion of large scale flow sheets of an ohve oil 
refinery and of a sugar factory Similar sheets 
for other processes might with advantage bo 
given m any future edition 

The volume now published contains 860 pages 
of text, much of it of small type, but in view of 
the multiphcity of subjects treated — some quite 
foreign to the ordinary text book of pure, or even 
of apphed orgamo chemistry — certain of these 
are necessarily dealt with all too briefly Thus, 
vitamins are dismissed m less than two pages 
and although the general charactenstics of these 
substances are mdicated, important recent results 
m this field are entirely onutted 
The full mdex supplied covers the two parts of 
the Orgamo CSiemikry ’ , and the pnee of the 
whole work amounts to 126 lire, which is modest 
enough The book is one which may be reoom 
menmid to all engaged m chemical industry 

The Use of lodxne and %ta Commounda m Vetennary 
Praetxce By Lieut Ck>l H A Reid ^ 88 
(London De Gruohy and Co , Ltd , 1929 ) 
ia M 

Although the essential role played by minerals 
m animal metabolism has been recognised for 
many years, it is only recently that the importance 
of iodine m the met has been stressed Hie 
requirement of ammals for iodine compounds is 
only small nevertheless a deficiency of such 
compounds m the diet may lead to acute patho 
logical conditions m ammids and human beings 
lodme deficiency, for example, has been shown to 
be the fundamental cause of goitre, an ailment. 
which is especially prevalent in distnots where the 
sod and water are notably deficient m iodides 
Such iodine deficient oonditaons are found m parts 
of the northern half of the Umted States, m whuffi 
locahties it is now customary to iodise the pubhe 
water suj^iltes or to insist on the use of iodised 
table salt 

In the book under review, Ool Reid has gathered 
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together, in very readable form, the oonohiuonB 
which have been drawn from ninneroiu inveetiga- 
tione into the functions of iodine in maintain^ 
health in animals The use of iodine, and vanous 
compounds of this element, for antiseptic purposes 
IS flnt dealt with The author then proceeds to 
discuss the diseases rrf iodine deflcienoy, showing 
how these diseases are amenable to treatment by 
lodme and its compounds Further sections deal 
with the influence of iodides in nutntion and on 
growth and reproduction Mention should also be 
made of the useful bibhography at the end of the 
volume Col Reid’s book should be read by alt, 
whether scientific workers or la^cn, who are 
mterested in health problems and the future vinhty 
of the race 

An Introduction to Physical Anthropoloqy By 
E P Stibbe Pp vii + 19ft (Txmdnn Edward 
Arnold and Co , 1930 ) 12s M net 
Anyohb conversant with the needs of those enter 
mg upon a course of anthropological study will be 
aware of the difficulty in finding a satisfactory text 
book in physical anthropology Not that there are 
no textbooks in existime but they are for the 
most part too detailed for the beginner and 
recent advances have made them out of date Dr 
Stibbe s Introduction to Ph^8lcal Anthropology ’ 
meets the mod admirably It deals with its sub 
lect matter under the heads roological, pateonto 
logical and ethnological In the flnt we are intro 
duced to the mcthi^ and fmdings of compaxative 
morphology m the second, the palssoutologist, 
geologist, and anhceologist are called to the assist 
ance of the anatomist m elucidating the ongin 
evolution, and antiquity of man , and m the third, 
racial characters and distribution are considered 
Useful mstruotions for practical work and a glossary 
of technical terms complete a volume which should 
fulfil all the reqiurements of a beginner m anthropo 
logical studies, so far as this is possible in a text 
b<Mk, for one of the most u^ul features in 
Dr Stibbe’s book is his insistence on the necessity 
for handling specimens m a laboratory and for 
constant practice in measunng the living The 
arrangement of the text in the zoological section 
m wlmh man and the apes are compared in detail 
will.be found most helpul The author himself 
would be the first to agrm how much his text book 
owes to the teachmg of Prof Elhot Smith, and 
perhaps its greatest ment is the way m which it 
leads the student movitably to an intelligent 
appreciation of Elhot Smith's emment services to 
anthropology 

Cows de rhmie physique Par Prof L Gay 
Tome J Pp xii + 705 (Pans Hermann et 
Cie, 1930 ) 86 francs 

This volume is the first of a senes of three, of 
which the first two are to be devoted to thermo 
dynamics and the third to classical phynoal 
ohemistry (eleotncity and maonetism, colloid, 
chemical kmetics, catalysis, raffiant energy, and 
photoohemistiy) The modem and oontroveraial 
questaons of n^oactivity, atomic and molecular 
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structure, and the classification of the elements, 
are reserved for treatment m a later work The 
first part of the present volume, coveting nine 
chapters and 220 pages, is devoted to pure thermo- 
dynamics and thermochemistry 'The second part, 
covering six chapters and 100 pages, unites rather 
ingeniously the study of the dilute gaseous state 
and of the orystallme state The thiro part (three 
chapters and about 100 pages), dealing with osmosis 
and the phase rule, may bo regarded as an introduc- 
tion to the study of solutions, whilst the fourth 
part (five chapters and about 160 pages) is devoted 
to the study of pure substances, including the 
questions of continuity of state, the Browmian 
movement, and allotropy An appendix of about 
40 pages is devoted to problems, mainly of an 
industrial type, for which solutions as well as 
answers are mven, and these may very well prove 
to be one of the most valuable features at the 
book 

Antarctic Adventure and Research By Prof 
Griffith Taylor (Appleton New World of 
Science Senes ) Pp xi + 245 (New York and 
London D Applc^n and Co , 1930 ) bs net 
Thbrb are few general volumes on polar regions 
that deal with the scientific problems rather than 
with the adventure of exploration This makes 
Prof Taylor’s volume welcome As the title 
indicates, the adventure is not neglected, for 
about a third of the book treats of the history of 
Antarctic exploration The remainder treats of 
scientific aspects Prof Taylor devotes most 
attention to the Roes Sea area with which he 
has wrsonal acquaintance, and his predilection 
for physKwraphy leads him to devote most space 
to several excellent chapters on topography, 
scenery, and ice The biology receives 1^ atten 
tion the chapter on imahng is very bnef 
’There are many graphic diagrams by the author 
and a useful bibhography, wmeh might, however, 
be enlarged by more referenoos to the Graham 
Land area and the Weddell Sea The book 
makes no attempt to treat the islands of the 
bouthem Ocean, but for a brief general account 
of the Antarctic it can be recommended 

Practical Chemistry for Advanced Students By 
Arthur Sutchffe vii+216 (London John 
Murray, 1930 ) 4s 6d 

Mb Sutcuitb’s book is suitable lor pimils pre- 
panng for higher school certificate andf similar 
exammations Elementary experiments are not 
desonbed and much detail concerning mampula 
tion has been omitted, sinoe students of this 
standard will not require it The course coven 
quahtative and quantitative analysis, morgamc 
and organic prepfuAtions and some simple exercises 
m phyracal ohemistry The directions for the pre- 
parations are clear and adequate, and the section 
on quahtative analysis contains all the equations 
for the reactions and explanatoir notes The 
oouise 18 well planned and the book sho^ prove 
successful m schools where work of this standaid 
IS done. 
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Letter! to the Editor. 

[Tti* Editor doea not hold htmtelf reaponatbU for 
op*n*on$ oxprated by hta eomapondenia Nnuior 
eon ho undortaho to rttum, nor to correopond unth 
the tortlero of, ngeotod maniuocr^pta tntondod for Ihu 
or any other pc^ of Natubx No notteo to taken 
of anonymouo eommuntcattone ] 

Ionisation Potential of Radon 
Wb have determined the lonuation potential of 
radon, using the well known method * due to Herts, 
of oompensation of the negative space charge by 
positive ions formed 1^ accelerated electrons from a 
subsidiary cathode This cathode was an equipoten 
taal one and differed only m slight details from that 



the same as that previously described by one of us * 
These experiments put beyond doubt the existence 
of an ionisation potential due to radon Thu poten 
tial, in acnreement with theoretical expectation, was 
found to bo somewhat lower than that of xenon and 
therefore of any other permanent gas 

Thu circumstance facihtatee essentially the work 
with radon The only impurity which really matters 
u morciuy vapour Ihereforo in the final expen 
ments we did not aim at a complete pundoation of 
radon but used a trap kept m a bath at - 120° m 
order to get nd of the mercury vafxiur and a tube 
with caustic potash for absorbing carbon dioxide 
The other details of the arrangement will be given m 
a later pubhcation 

Curves obtamed m the final experiments are 
shown in Fig 1 In order to make the method more 
sensitive, the electromc current was nearly 
balanced against a steady current given 
by a potentiometer On the curves the 
difference between the two currents u plotted 
against the accelerating potential of the sub 
sidiaiy electrons Curve a refers to krypton 
at a pressure of 7 2 bars curve b to xfflion at 
a pressure of 16 bars curve e to xenon at a 
pressure of 1 3 bars curve d to 260 milhcunes 
of radon Ihe values of the ionisation poten 
tial of these gases corrected for the contact 
potential are IS 3 114 and 10 6 volts respect 
ively Ihe last value, that of radon w m 
good agreement with the value 10 7 volts 
deduced recently by Rasmussen ‘ from an m 
vestigation of the spectrum of radon 
h UOLWBCK 
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described by Herts and Kloppers * In the original 
apparatus of Herts the accelerating grid forma a part 
of a box which rooeives the space limited current 
from the chief cathode We have modifleil this 
arrangement by introducing a separate acceleratmg 
gnd which enabled us to measure directly the uaefid 
I>art of the subsidiaiy emission that is, the number 
of electrons penetrating mto the box The contact 
potential correction of the apparatus was determined 
by cahbratmg it with pure xenon and krypton it 
was found to he 2 6 volts 

The quantity of radon used m different expenments 
was of the order of 300 mtUicuries Ihe volume of the 


apparatus with auxiliary parts bemg equal to about 
260 c c , the calculated pressure of radon was of the 
order of 0 8 bar and one might think at first that ihe 
method would not be sensitive enough for such small 
quantities of gas Prelimmary experiments have 
shown, however, that it is quits easy to determine 
the ionisation potential of ximon when present at a 
pressure of 1 bar and the sensitiveness of the method 
mcreaaes m a marked way with the atomic weight of 
the rare gas used for mvestigation It ought also to 
bo mentioned that at such low pressures the number 
of ions produced by the a ra 3 rs is negligibly small 
compared to the number of electrons mvoTvod m the 
experiment, so that radon can be treated as any othor 
inactive gas 

Another importsmt pomt was to make sure that the 
possible impurities of radon would not mask the 
appearance of disoontmiuties due to this gas 

We perfonned, ther^ore a set of measurements m 
which special stress was laid on the punhcation of 
radon but not on the exact determination of the 
critical potential The method of punfloation was 
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Fine Structure In the Singlet Series of Mercury 

Up to the present no fine structure has been ob 
served in the singlet senes of mercury In a recent 
commumoation to the Physical booiety of London 
{Froceidtnge Augu'it 1930) a deeonption was given of 
the spectrum of mercury exciteil at low pressuree by 
a hign frequency electrodeless discharge Amongst 
other effects it was found that the singlet senes and 
mtercombination Imes due to transitions begiimuig 
on singlet levels, were strongly enhanced relative to 
the tnplets The Ime 6>P, was evammed for 

fine structure with a Fabry Perot interferometer and 
found to bo single and so narrow (half width < 0 004 
A ) as to render it of great value m interferometno 
work 

As a result of recent improvements in experimental 
oonditions three new components have been detected, 
one famt and two veiy fiunt, the mtervale bemg 
approximately 

0 012 0 f0 009 +0 031 A 

Bmoe these only appear when the mam Ime u 
heavily overexpose they have practically no effect 
on the visibility of the fiingee when normal exposures 
are used, and therefore should not detract from the 
usefulness of the hne as a source The next member 
of the same senes - 9^8^ is also complex 

Many other streogthenea Imes mvolving smglet 
iev^ show a complex structure, for example, 

7‘,Sf, - 8‘P„ VS, - 9‘P„ V8i - 8iPj, 7»S, - fiip, 
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Three of the lines ue shown in Fig. 1, inoludJng 
the unolassifled line \61SS-78, the plate separation 
being ohosMi to show the widths of the moltiplets 
before overiapping of orders ooours. The intervals 
between adjacent orders are marked, giving an indioa- 
tion of the s^iarationa. The oloser oompmienta are 
oompleteljr separated for bigger gms. The struoture 
is not due to reversal, sinoe it recast the same when 
viewing end-on through depths of vapour varying 
from 2 mm. to 60 om. 

The two members of the series have a 

sextet struoture, thus indioating that noth imtial and 
final levels are multiple since we maximum numbm 
of possible components when one level is single, is 
thr^ assuming the usual selection prmoiple to hold. 



As the final level is a level (j —0) it ought to remain 

single, if nuclear spin is the cause of We fine struoture. 
However, the observed structure shows that it is at 
least double. It is possible Wat this multiplicity is 
due to an isotope effect. This is not the simple mass 
isotope effect (variation in Rydberg constant wtW 
mass) as recently observed in neon, for m merouiv 
this would mve maximum separations of approxi- 
mately O OOwl A., which is very much smaller than 
that observed. Sohiiller and Bruok (Zeit. /tlr Phyt., 
66 , 2S1 ; 1929) conclude that in a mixture of isotopes, 
only Wose with odd atomic weight possess nudear 
spin. Assummg this true in mercu^, then two 
levels will result, wiW / value 0 -i-O = 0 for oven 
atomic weights and 0 + ♦ »» for odd. If » has more 
than one value. We level becomes still more complex. 
A detailed analysis of We observed fine struoture will 
be published shortly. The intensity ratios of We 
components are also being investigatmi. 

8. Toi.aK8KY. 

Physics Dept., Armstrong College 
(University of Durbrnn), 

Newcastle-upon-Tyne, 

Aug. 11. 


Spectra of Doubly and Trebly Ionised Thallium. 

CO M T IM O P TO our previous work on T1 11 and Pb III, 
We speoim of T1 in and T1 IV have been under 
examination by us for some time past. A preliminary 
attenmt. by We application of We X-ray doublet-laws, 
revealed a numbw of regularities eonsiating of mainly 
We regular doublet terms. As a result of further 
attempts, it has now been possible to identify We 
inverted *D term (6d*es*) arid the quartet terms of 
(6d*6sto) and (6d*6]d(d) configurations. The starting 
point tot We discovery of We inverted *D term was 
given by We idmtifioation of w 70160, 818M, and 
100462 as 6s'*D - 7p*P. The super multiplet aocom- 
panyiim the electron transition 6p'-~>6a' contains 
about forty lines in We ultra-violet. A few combina- 
tions due to transitions Op— >-7s have also been estab- 
lished. The (SeP8t*) *D term interval is found to be 
18618. The combinations that could not be identified 
are eiWer very faint or out of range. 
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Thallium IV : The spectrum of trebly ionised 
thallium was recently studied by K. R. Rao, bv 
Pattabhiramayya, and by J. B. Mack, who have all 
identified We trWlete due to the combinations of 
6s*D and >D wiW ^PFD and ^FPD. As a result of 
attempts by (me of us, it has bew found possible to 
extend We analysis and identify the si^^ multiplet 
due to We combination of 9p*PFD wiW 7S*D and^D. 

In boW these spectra We line intensities, term 
differences, and interval ratios are of We ri^t ordn 
expected. A complete report wiU be published 
shortly elsewhere. A. L. Nabatait. 

P. Pattabhi. 

A. 8. Rao. 

Kodaikanal Observatory, 

India, June 26. 


Raman Spectra of We Marcaptans. 


results. As is well known. We meicaptans are 
ohemtoally analogous to the alcohols. We SH group 
m them replMing We OH group cbaraoteristio of the 
alcohols, ^e oscillation of the SH group comes out 
prominently as an mtanse Wough somewhat diffuse 
line in the Raman spectra of all the meroaptans 
examined, wiW a frecjuenoy shift of 2674 wave 
numbers. This is in markra 0 <mtTa 8 t to the be- 
haviour of We OH group, of which the broad band 
(r =3400 cm.** approximately^ appears only in water 
tmd methyl alcohol but not in We higher alcohols. 
Another strong line appears wiW ^ We meroaptans 
givinft a frequsnoy shift of about 667 wave numbers, 
and IB evidently due to We oscillation of Wc CS 
up ; it is in We same position os the most intense 
» in We spectrum of carbon disulphide. The 
analogous oeciuation of the CO group wi W a fiequenipr 
of about 1060 wave numbers appears stronmy in 
methyl alcohol but cmly very weakly m the higher 
alcohols. 

These diflerencee in We behaviour of We 8H and OH 
groups are sufficiently remarkable. AnoWer notable 
feature is We unusual'widW and diffuseness of the 
lines asoribable to We oscillations of Wc oarb<m otuun 
in We meroaptans. This character is presumably 
referable to We influence of We sulphur atom on these 
osoiUations. 8 . Vbbkatkswaban. 

210 Bowbaswr 8treet, 

Calcutta, July 12. 


Hydrlmi Concentration of Rain and Potable Water. 

Fob a study of We hydrion oonomitration of rain 
water New Milton appears to offer certain advantages. 
It IS a small town equidistant between We duumel 
and We New Forest, about ten miles east of Bourne- 
mouW and seventeen miles souW-weet of Southsmp- 
tim, and it has the reputation of enjoying partioulaify 
pure and fresh air. For the past year mid a half the 
hydrion oonoentration (pH) of the rain has been re- 
corded together wiW the general direction of the 
wind, Weee observations having been made with the 
view to Weir possible value as put of We geosaral 
problem of the influsnee of meteorokigioal ooi^tions 
upon plant diseases. 

Indicators supplied W British Drug Houses, Ltd., 
were used to test We pH of rain oolleoted from various 
plants and from two ooUeotors about nine inches in 
diameter. 

The pH of the water obteined from the ooUeotors 
and from the plants varied between 6'6 and 7-8. with 
practically aU intermediate valuea. The nadlim 
taken simultaneously from the ooUeotors and from tEe 
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plaata irare aoiiMtaiaM identioal and at oUter tunes 
very diflerent values were obtained The same le 
mam appbes to a oomparuKm of the unboiled (V B ) 
and the coiled (B ) water from the different souroes 
A few typical examples may be cited 


Deto 

Wind 


OoQwtort 
VB B 

VB B 

FUntt 
VB B 

Jsa 11 
Jen Z1 
Jsa t7 

W 

7S 78 

78 78 

78 78 

7* 7« 

K 

St B8 

68 70 

68 68 

68 68 

Star 6 


58 60 

60 50 

68 64 

60 60 

Jaw St 

8W 

7* ?5 

ee 68 

74 74 

64 60 


It IS difficult to interpret the oapnoious venations 
obtauied , possibly extraneous matter and dissolved 
gases (for example carbon dioxide) might have some 
effect The means at mv disposal have not enabled 
me to make chemical analyses Although the number 
of observations are not of sufficient extent to enable any 
general theory to be advanced yet it appears that the 
ram borne upon winds direct from the sea is practically 
neutral, wmle that from the direction of towns or 
lo^ stretches of country tends to become acid 
The data so fai obtained mdicate that wide varia 
tions m pU are to be expected in the ram fading upon 
hvmg plants, even when growing close together, and 
the extent to which these variations may affect the 
nucro orgamsms present upon plants ( Bactena in 
Relation to Plant Pathology , presidential address 
Bntiah Mycologioal Society, 1M9) imght be the 
subject of an important research lo the well known 
factors of atmosphonc humidity, temperature, and 
light intensity which influence the infection of the 
host by parasitic fungi the hydnon concentration of 
the sunace moisture upon the plant may require to 
be added This problem of the influence of the pH 
of a medium upon the germination of fungus spores 
IS beiiw made the subject of mvestigation by Mr 
A W Bartlett, at Newcastle upon Tyne 

The hydnon concentration of potable water was 
tested by samples taken from vanous ports of 
Englcmd The extreme readings were pH 5 0 and 
9 0, the former obtomed from wells which give good 
potable water, the latter from house pipe supply 
Intermediate gradations were recorded m both these 
souroes of supply, but good well water generallv indi 
oated more acidity than that from a pipe supply 
Often a great difference of pH is found between the 
unboiled and boiled samjiles from the some source 
The pipe supply from one company vaned from fl 8 
to 8 2, while the boiled sample was practically always 
uniform at 9 0 It was found that an unboiled sample, 
as drawn from the tap, registered 7 4 but after stand 
mg some hours (protected from dust) it registered 9 0 
It IS of some mterest to note that when breath was 
blown through the latter the onginal determination 
was restored This fact is an indication that the 
hydnon concentration of a pipe supply may be 
affected by the carbon dioxide dimlved m the water 
Thus, water from Uie same supply drawn directly 
from the tap or from an open cistinn nught have very 
different properties Possibly the pH of a water under 
pressure m pipes might be a favourable medium for 
certam bacteria, while the same water after exposure 
to the oir might be inimical to their activity 
While filtration has been shown to be of the highest 
importance m removuig mioro organisms from water, 
the suggestion may be offered tlmt the hydnon oon> 
oentration should also be oonsidered as a limiting 
factor for their growth M C Foma 

Corley Croft, New Milton, Hants, 

Aug 16 
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’-"''Animal Plasticity and Environment. 

WaruB reoently making a soological coUeotion m the 
Sevoke Brver m the Teesta Vollw at the base of the 
Darjilmg Himalayas, I observed remukable differ 
enoee between the inffividuals of a Cobitid fish, Aeon 
thophOtaltnutpangtaCH. B ) collected from two diverse 
‘ mohes * m the some habitat In Fig 1 are shown the 
two types of mdividuals The chief difference, which 
u readuy noticeable m the two drawings, is that m the 
lower drawing the ventral fins are present, while m the 
upper these structures are totally absent There ore 
alBO other differenoes of a mmor nature , for example, 
the extent of the nasal flap and the form of the caudal 
fm Two speoimens • possewing ventral fins were 
obtamed from among pebbles and shingle m a swift 
current, whereas 18 examples devoid of ventral fins 
were netted from among fUmns at the bottom of pools 
m the oourso of the stream 

It seems to me very likely that the structural differ 
enoes m the specimens are correlated with the two 
types of environment m which the fish hves If this 
be BO a very mtereeting taxonoimo problem arises 
In 1860, Blyth i estabh^ed tho genus Aptta on two 
specimens which he distinguished from Pangto 
( Acanthophthedmtu) primarily by the total absence 
of the ventral fins Both Gunther ■ and Day * recog 
nised Blythe genus and evidently leganled the 





absence of ventmls as a character of genenc import 
anoe Vmoiguerra* considered Apua a synonym of 
Aoonthophthalmw and remarked that m the unique 
speoimens of the former genus the ventrals must have 
been either overlooked or acoideritally lost In 1921, 
I publi^ed a note * on the occasional absence of 
paired fins m fishes and pomted out that Apua cannot 
stand dutmet from Acanihophthalmus, and that tho 
two speoimens should be oonsidered as abnormal so 
far as the absence of the ventrals is concerned 

Now onses the chief point for consideration In 
view of the discovery of so many as eighteen examples 
from a specifio habitat of AcanthopMhaimut panqxa 
without tno ventral fins what is the systematic posi> 
tion of Apua * Is Apua to be regarded as a distinct 
genus or should the speoimens without the ventrals be 
oonsidered as a habitat variety of Acanthophthalmua 
panfpa T 1 am personally inolmed to tho latter view, 
and feel no justmoation m regarding the two lands of 
individu^ as aepturate species As to the factors m 
the environment responsible for tho lum of the vco 
trals, it IB not possible to say much in the present state 
of our knowledge regarding animal ecology It is 
probable, however, that the ventrals are an enoum 
oranoe for life anumg debris and are, therefore, sim- 
pr e s se d If this be so, then this case will bo paiaUM 
to oertam Chironomid and Tnobopteroua larvts * that 
do not form their tubes or disoora them when hvmg 
m sulunerged debns Some workers attnbuts tbs ab- 
sence of the ventral fins m Channa, another genua 
of apodal fishM, to the habits of these fishes, but how 
far this IS true I am unable to say at present 
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The exemple cited above nuee aeveral imrartaat 
weationa I)o these ‘ habitat vanetiee ' mt^ieed T 
U so, what IS their progeny hke T If not, then phyoio 
logically they are distinct species, though morpho 
logically they are so sunilar It is probable that after 
a freshet thm is a mixing up of animals livmg m 
different habitats m a stream, and that on such ocoa 
sions these two ‘ habitat vaneties ’ might mterbreed 
It IS also known that torrential animals resort to slow 
waters (either in pools and puddles m the course of the 
stream or near ttie banks), and thus probably diCCerent 
* habitat vaneties ’ come together at the tune of 
breeding If the progeny of these fishes mclude both 
types of mdividuals, how do tiiey become segregated 
mto their respective habitats ? If, on the other hand, 
the progeny ore alike, do some of them lose their fine 
after segregation mto different habitats T 

StTMDER Lai- Hora 

Zoological Survey of India, 

Indian Museum, Calcutta, 

July 14 


> Blyth Jour See Bentl M. p 1«9 
• OOnttier Cof iln< Uta 7 p S71 , IBM 
■ Day fuk Ituba p eil pi Uv Sg « 1878 
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Siliceous Shells of Protosoa 

Wb regret that circumstanceM have prevented on 
earher reply to Piof T D A Cookerell's letter 
publisbed m Natubv of June ^8 In our opimon, 
there can be no queetion of either couvergMit or 
divergent evolution in the ease of orgamsms bMonging 
to separate families as widely separated as Mtlwtna 
and Jlftltammtna We thought we hod made their 
absence of relationship sufficiently cleat by the state 
ment that MUtammtna was a mliocous isomoiph of 
Mtludtna, isomorphism being understood among 
rhisopodists, at any rate, to mean the development 
of similar structures in unrelated orgamsms owing to 
unknown physical or biolomoal conditions 

Even the American sonuol of ihizo{>odi8t8, who 
are so addicted to the oonstruttion of moie or less 
imaginary * family trees , would hesitate bcfoie sug 
gesting a common ancestor for the two genera At 
any rate we should have to go a veiy lung way back, 
and probably to a theoretical non testaceous reticu 
lanan, to find on organism oajiable of evolution into 
such widely difleientiated stniotures, for the por 
oellanous Miliolids have existed since Cuboniferous 
tunes, and SUteottqmoiltna, a < lose relative of Mtham 
m«na ocours in the upper Cretaceous 

The difterenoe in the shell stiuctures of the two 
genera is fundamental The Miliolme shell is normally 
smooth and poroellanous, but there are many species 
which habitually mooi|H>rato mmeral particles to a 
geceotec or less extent in Uie outer coating of their 
poroellanous tests Such a Milioline tost consists of 
three distinct layers 

(1) an inner chitinous membrane surrounding the 
protoplasm , 

(2) the normal poroellanous tost formed of CaCO, 
and 

(8) the outer siliceous coating 

The apphoation of even a very weak solution of 
hydroohlonc acid is sufficient to dissolve the middle 
OMoareous layer, and the tost is resolved into a little 
mud in which the chitinous membrane may be de 
tooted 

In the teats of the SihcmuuB, however, there are 
but two layers, chitinous and sandy Immersion in 
strong amd produces little or no effect 

CluqMnan evidmtly regarded his speouneas from 
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their external form as Mihohna Monga (Montagu), 
and, very reasonably sssnming that it was a local 
variety which had assumed the agg^utmatmg habit 
(not previously recorded m M oNottga), added var 
arenacea The foot remains that m the abseooe 
of chemical tests they were regarded by him, and 
by ouraelvea and others afterwards, as Mtluhna 
oilonga, and we maintain that m removmg his 
specimens to a different genus and family, we acted 
more correctly m oonveymg the speoifio name rather 
than a vanetal name, which then became tautologioal 
and apphoable mdifferently to any of the speoiee m 
the new genus 

Wo do not attach a great deal of importance to 
Prof Cockerell's designation of Mthamnuna arenacea 
(Chapman) ae the type species, but we regret that 
he should not have communicated with us before 
pubhoation Had he done so he would have learned 
that further investigations smoe the iMpei was wntten 
hod shown that the distribution of Chsqimau'B form 
was somewhat distinctive, and that it was intended to 
raise it to speoiBc rank in the Dtecovery Report now 
in course of preparation In that report it will appear 
as Mtlutmmxna arenacea (Chapman), while the much 
commoner and more widely diirtnbutod speciee, which 
IB the true ronotype, will bi^me JUtluitnmxna oblcfiga, 
H A andE (non ^apman) 

Edward Hbroit Au-sn 
A Eablamd 
Dtecmery Investigations, 
o/o British Museum (Natural History), 

Aug 27 


Transition of Kinetic Into Vibrational Energy by 
CoUlslons with Partlclea 
Ik the work of L«ipuniiky and one of us^ 
it was shown that dissociation of hydrogen mole- 
cules by collision with positive potassium, sodium, 
angl lithium ions occurs only with such eneigies of 
the ions that the part of their energy transmitted 
(aooordmg to the energy and momentum law) to the 
hydrogen molecule is not 4 3 volt (dissociation energy), 
but 12 4 volt (exciting energy) 

Recently one of us has repeated this experiment, 
lining a Firam gauge, which increased the sensitivity 
of the method tonfold The result obtamod was the 
same as that men tioned above According to the usual 
pomt of view, dissociation by collision with a massive 
particle is a result of transition of kinetic energy into 
vibrational energy of the atoms of which the molecule 
consists 

We are thus forced, by the reeults of the above- 
mentioned work, to Bihmt that such an energy transi- 
tion occurs if at all, very seldom It seems that the 
mverse process reoombmation of hydrogen atoms 
by a triple collision, also oocurs, not mde^ at every 
collision, as well as recombination of bromme atoms, 
which 18 , by the by, effected by the addition of 
nitrogen and oxyron (diatomic molecules, which can 
receive vibrational eneigy), and not effected by helium 
and argon It follows, therefore, that the transition 
of vibrational into kinetio energy also is not a process 
which proceeds readily 

To prove the oorreotnees of the assumption that 
molecules dissociate by coUisionB with ions only when 
previously excited, we have tried to get dissociation 
of nitrogm by collision with positive ions The 
exciting potential and the dissociation energy of 
mtrogen are very near one anothm* Accordingly, 
we have not obeerved any appreciable difterenoe 
tween the cntical energy of the ions and the enwgy of 
dissociation of mtrogen This shows that the results 
obtamed for hydrogen ore not expenmental errors 
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The neoeanty thus enaee for a more detailed atudy 
of the menhanwm of tranntion of kmetio into vibra 
tumaleuM^ It eeeina to iu to be mtereating (1) to 
atudy direo^ the diatnbution of apeedt of the lona 
onoe nfleoted from monoatomio and diatomio mole 
oulea, (8) to atudy the ontaoal potentiala of the 
radiation of polar moleoulea excited by ooUiaiona with 
lona, and (3) to mveatigate the thennal capacity of a 
atream of diatomic gaa, preaerved from contact with 
the walla by a oonoentnc atream of monoatomio gaa 

Wo mtend to carry out inveatigationa m theae 
dueotiona. The queetionaa to tranaition of kinetic mto 
vibrational wiei:^ la a fundammtal one m ohemioal 
kmebca Therefore we mtend alao to detenmne the 
energy of lona at which bec^ the decay of aome 
moleoulea, the kmetica of which follows the mono 
molecular law, oa well aa to determine at which 
energy of the ions some reactions begm which require 
a previous dissociation of one of the molecules 

N SmuMon 
A Shxobtkb 

State Phys Tech Institut, 

Leningrad, July 14 

A Idpmukr o A SbMbtar ISttt / Pk»t M M7 , ISSO 


Foaming of Beer. 

Sows little time am, seeking refreshment in a 
wayside tavern, I heard a man mve an order in a most 
implacable mannei, for a ‘ half pint of bitter and m 
a dry glass if you don t mmd With great zest and 
concentrated attention this ooimoisseur drank his ale 
and departed, leaving me free to question the land 
lady on the merits of a drv glass She explained that 
some people asked for a dry glass because they hked 
a head on their beer, and on occasion when Bass’s, 
Quinness a, and the like were a bit fiery, they were 
compelled to wet the glasses to keep them down 
I have venfled this fa< t by questions of other ale 
drinkers and I have discussed the matter with thiee 
physicists of standing to whom the matter was novel 
Ihe fioth on beer noimally assumes a peaked cap, 
showing what might be the effects of a viscous drag 
on the sides of the glass, but the effect may not be 
due to viscosity so much as wetting action with film 
tensions agaiiirt the glass walls The matter is 
possibly worthy of mvestimtion m connexion with 
industrial processes where foaming hquids are used, 
and more generally, in connexion with ebullition, 
the wetting of the walls by a liquid chfferent from that 
contamed in the vessel may be interesting or useful 
I confess that I write mis with miscmievouB but 
respectful ounooty Is there more thui one very 
important journal to which such a contribution could 
be addressed 7 H S Bowxu, 

39 Spencer Road, 

Chiswick, W 4 

Thb foaming or fiothin^ of beer has bemi discussed 
faiiiy extensively from time to time, although the 
pomt now raised by Dr Rowell does not appear 
to have been apemfioally mentioned The actual 
frothing IS, no doubt, due to a lowenng of the surface 
tension of the beer, but the primary cause of this 
lowenng has not been deflmtely estwhshed It is 
most likely due to the concentration of certom dis 
solved constituents, such as peptones and albumoses, 
being greater m the surface Uyers of the beer than m 
the biuk of the beer The retention of the dissolved 
carbon dioxide m the troth may also assist m the 
formation of the ‘head*, althoui^ this view is not 
aooqpted by some obaervmv werj small traces of 
impurities, such as oil, grease, or h#ier aloehols. 
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disturb surface tension, and the wetted surfaoe of a 
giaae may act similarly 

At the Government Laboratory we have earned out 
a few expenments witii a number of ales and stouts, 
and the results agree with the facts stated in the 
early portion of Dr Rowell’s letter, although in some 
instances the diflerenoe between the nse of ^e * head ’ 
in the ‘ wet ' emd ' dry ’ glasses was not very marked 
R Robebtsom 

Infactkm of Ptltbotomun ptraletoMua Newstaad 
with Lalahmmnim Maatum. 

Ai/cbouoh a considerable amount of research has 
been earned out in recent years on the transnussion 
of kala asar in China and India, very little has been 
added to the problem of the transmission of infantile 
kala azar in the Mediterranean basin, apart from the 
infection of PMsbotomtMp<ipa(astt,P pemicMWus var , 
and P major on cultures of IjUthmanta \njantwn 

Woricing in Catama m Pi of Longo’s clmio, we were 
able to infect P papakmt and P prmtetoaus (wild 
and laboratory bred) on a Chinese hamster infected 
with local strains of L tn/antum during the earhest 
stages of the infection 

Out of 18 9 9 P pemustoaus (6 wild and 13 labora 
tory bred), 15, that is, 83 per cent, became infected 
Control, 319 9 9 wild P pemtetorut were dissected 
and found negative Out of 183 9 9 P papatanx 
(51 wild and 72 laboratory bred) fed on the same 
hamster, only one became infected Control, 2094 9 9 
wild P papataoxx were dissected and found negative 

In both P pemtrtosiMand P papataexx the flagellates 
tended to adopt an antenor position , in P pemtetostts 
at a temperature of 29° C to 30° C flagellates were 
found in the pharynx throe and a half days after the 
infecting feed 

Wild P papatanx was also infected by feeding 
through membranes on infectnl human hone marrow. 
It was found that there was oocasionolly a shght 
infection rate if smears of the bone manow showed 
an average of at least one Leishman Donovan (L D ) 
body per twenty fields (Oo 4 Obj J ) and no infection 
with one L D body per forty nelds By culture 
methods wo could demonstrate the presence of L D 
bodies m the circulating blood in almost 100 per cent 
of oases of infantile kala azar (m some cases with only 
6 o mm of blood), but a concentration as heavy as 
one L D body per forty fields m the blood has never 
yet been observed by anybody in this disease 
P papatanx can therefore be excluded as an important 
vector of L xtxfantum Up to the present we have 
not succeeded in producing an infection rate of more 
than 26 per cent m wild P papataaxx after feeding on 
heavily infected bone meurrow 

P pamxcionu takes on an average a much smaller 
feed than P papatanx, and the high infection rate 
produced m P pemxctoaua by relatively few LD 
bodies shows that L xnfantum is partioulariy well 
oi^pted to this sandfly, which shoulci be considered os 
a good earner of kala asar m Italy 

S Adlsb 
O Thbodob 

Elala Asar Commission of the Royal Society 
and Hebrew Umveraity of Jerusalem 


The Quantum and Vision. 

Trb statement is frequently made that one quantum 
of h^t dehvered instantaneously is just sufficient to 
excite the sensation of vision We nave made some 
measurements on the subject, and And that this is 
not the case 

By woricn^ with a pinhole ^lertuze m a hf^t ti^t 
room, we foimd that a steady source eqmvalent to 

x2 



NATURE 


[SxPTXHBBB 20» 1930 


one-tenth candle at one kilomette is luat euffioient to 
excite vision. When a sector was rotated in’front of 
the pinhole, a source 16 times as strong as this 
acting for sec. or ^ sec. according to the observer 
was auffloient to exoito vision. 

One-tenth candle at one kilometre delivers about 
4'81 X 10-* eig per sec. on a pupil of 48 sq. mm. area. 
Only about 1 per cent of this lies between 410io> and 
760i^i. If we assume that the source has the same 
energy distribution as that of a black body at 2000° K, 
and use Ueoht’s values for the visibility of light to the 
dark adapted eye, we can obtain the distribution of 
the light of the source over the spectrum. About 
0-21 of the whole light lies in the range 620-G40 mii, ami 
about 0 017 of the energy between 410 and 760 i«m lies 
within this range. The quantum at 630/ii* has the 
value 3-7 1 x 10-« org. sec. This gives the result that 
9840 cpianta per sec. of green light are required to 
produce the sensation of a continuous point source. 
For a flasli to bo visible 1400 or 2800 quanta of gieen 
light are necessary, according to tho observer. If the 
flash 18 red or violet , a much greater number of quanta 
will be wxjuired In making the calculation we have 
neglectetl tho absorption ot light in the mcilia of tho 
eye, but this cannot affect the result seriously. 

Tliere is a striking result eoimectotl with the visi- 
bility of small sources : visibility reipnres the same 
quantity of light, no mattei what is tho angle sub- 
tended by the source, up to an angle of one or two 
degropB. This is known as RiccG’s law of foveal vision. 
It miglit be supiiosed that theie is some connexion 
between this law and the quemtum But the numeri- 
cal values show that tlieie is none 

R. A. Hoostoun. 

Jah F. Khkabbb. 

Univeruty of (ilaagow, July 24, 


Effect of Magnetic Field on Dielectric*. 

Im a lettei m tho issue of Natubi: for July 12, Piof. 
P. L. Bums states that the power factor of certain 
dielectrics is deoroasisl when a constant magnetic 
field is superimposed on tho dieleetiic which is being 
subjected to an alternating electric stress. Ono 
woukl expect that on the Uebye ihiHile theory of 
polar molecules in a viscous medium the power foetoi 
would be changed by a magnetic flelii. 

The motion of tho electrical chaiges, or, if the mole- 
cule oontamed a magnetic moment, the motion of the 
mametio field in a supenmpostsl electrical or mag- 
netic field, would give use to a loss of energy. Tlie 
force aotmg on tho molecule would bo of a nature 
similar to the frictional force duo to the viscosity of 
the medium. The relaxation time is given appioxi- 
matcly by 4vijr*/K T. Tliese forces could bo considered 
to increase the value of v and hence increase the 
relaxation time. This would tend to shift tho jioak of 
the power factor arainst frequency curve toward 
lower frequencies. Therefore, depending on which 
Bide of the peak one was meosunng the power factor, 
the power factor would be either increased or do- 
orea^ by the magnetic field. 

It would bo interestmg to know on what materials 
Prof. Bums found his results. It seems dear that 
power loss m dielectrics cannot be completely ex- 

S lained on the Debye theory. Some work has been 
one here considering the double li^er surrounding 
oolloi^ particles and its effect on the power factor. 
Possiblv these experiments of Prof, Bums would make 
it poaaible to distinguish between the two mechanisms. 

JoBB B. Jb. 

Experimental Station 
E. I. du Pont de Nemours and Company, 
Wilmington, Delaware, Aug. 12. 
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The 8pac*>Group of StrydieiiM. 

In connexion with the recent work on etryohnine 
described by Prof. R. Robinson in his recent Bakerian 
lecture, the results obtained from an X-ray investiga- 
tion may prove of interest. 

The substance forms extremely good eiystals, for 
which I am very much indebted to Prof. Robinson. 

Results : 

Unit cell a- 11 9, A. 6- 12 1. A. c-ll S,A. 

Volume^ 1634 A*. 

Axial ratio a : h : c 

0 983 : 1 : 0 931 
0-9827 . 1 : 0 9309 (Uroth) 

No. of molecules 4 

Space group Qt (Astbury and Yardley, Phil. 

Tmna., A, vol. 224; 1924). 

The dimensions of tlie cell, and the sjjace group, are 
such that four molecules of the disc-shaped form 
Huggestdl by Prof. Robinson can be fitte!! into the 
unit cell Owing to the complicated nature of the mole- 
cule. and to the fact that it is coiupom^ of cnmi>ara- 
tively light atoms which have approximately e(|ual 
scattering power for X-rays, it is imiiosHible at this 
stage to make any fuithcr assumptions os to its 
structure. 

Thoba (\ Mabwick. 

The Davy Faraday Laboratory, 

London, Aug. 11. 

Occurrence of Mannitol In Spike Disease of 
Smntmlum album (Linn.). 

Whilb investigating tho water soluble constituents 
of tho spiked leaf of sandal, it was found that crystals 
ot mamiitol Re))arate<l on slowly evaporating the ex- 
tract after clarification with basic lead acetate 2-3 
fier cent of the alcohol, calculated on the weight of 
tho green material, lias been found m all the samples 
so far examined (15), while in no case has it been de- 
tccteil in healthy samples. Tho significance of tliis 
fact At tho present stage is difficult to understand, but 
It apjiears that mannitol is one of the metalxilic pro- 
ducts of the virus. Whether such characteristic pro- 
ducts are formed duruig the course of other well- 
known virus diseases or not is a matter for future 
iiivestimtion, and workers m suuilar fields will, no 
doubt, be iiiterestcil in this discovery. 

M. Sbkknivasaya. 

Deportment of Bio-Chomistry, 

Indian Institute of Science, 

FlaiigHloro, Aug. 25. 

The Existence of the Celloblose Residue 
In Gellaloss. 

Tub chemical evidence for the view that cellobiose 
IS preformeil in cellulose is considerably strengthened 
by some observations we have made on the acetolysis 
of tnmethyl cellulose. Umler mild conditions of 
treatment at low temperatures fully methylated 
cellulose suffers cleavage to give a diooetyl-hexa- 
meUiyl cellobiose, which is readily transfoim^ into 
crystuhne heptamethyl 8-methyloellobioside. Tho 
experimental conditions under which this derivative 
of cellobiose is isolated preclude its ncourrenoe as a 
reversion product of the reaction. Moreover, the 
yield of the crystalline /3-cellobioside is equal to that 
of cellobiose octa-aoetate obtained by the direct 
aoetolysis of cellulose. W. N. Hawobth. 

E. L. Hibst. 

H. A. Thouas. 

University, Edgbaston, 

Birmingham, Aug. 18. 



Skftiimbsb 20 , 1930 ] 


NATURE 


430 


Jobana Kepler, Z571-X630 


T he great Oerman astronomer and mathemati 
own Johann Kepler the tercentenary of 
whose death w being commemorated thu year was 
bom at tbe little town of Wiel or Wielderstadt not 
far from Stuttgart m Wurttemberg on Deo 27 
1571 and died at Batisbon in Havana on Nov 
16 1630 in his fifty mnth year A cenotaph to 
his memory was erected at Ratisbon m 1803 and 
commemoration celebrations will commence on 
Sept 24 with an address before the memorial by 
Dr von Dyck of the hlumoh Tec hnical High School 
Bom at a time when his country was already 
torn by religious dissensions Kepler hved to see it 
drenched with blcxxl by one of the most disastrous of 
all wars Altogether he lived under four Emperors 
Maximilian II Rudolph II whose lack of capacity 
for government was in no way compensated tor by 
his love of alchemy and as^logy Matthias IT 
anxious but unable to nrevent the coming storm 
and Ferdinand II whose ingrained hatred of 
Protestantism led to a reign fiU^ with persecution 
and strife The Thirtv Years War had been in 
progress twelve years before Kepler died but ere 
it had run its course the land had become a wilder 
ness and m Kepler s native distnot of Wurttem 
berg it IS said 58 000 families had disappeared 
while the population had shrank to one sixth of its 
former numbers 

Save however that Kepler was a Protestant 
that he once had to qmt his chair on account of his 
religious views that he became imperial mathe 
matician to Rudolph that he compiled the 
Rudolphme Tables and that for many years he was 
dependent on the royal favour for his mcome his 
life s work was little connected with the doings of 
Church or State While prmces and ecclesiastics 
schemed quarrelled and fought Kepler steadily 
pursued his own coarse and by the oxcrcisi of his 
matchleas intellect solved some of the probUms 
which had baffled the greatest minds Keplers 
true contemporaries were such as Gilbert Napier 
Bacon and Galdeo rather than emTOrors and kuigs 
and though students will long read of Wallenstem 
and of Qustavus Ailolphiis and pore over Schillc r s 
famous history Keplers name is destined to be 
handed down to the remotest posterity 

If there was httle m the character of the tunes 
favourable to scientiho studies neither was there 
m Kepler s parentage and environment anything 
conducive to the upbringing of a scholar His 
parents it is true were of noole descent but they 
were also in impoverished circumstances a con 
dition which perhim had much to do with the un 
fortunate family d^rences Kepler himself was 
a sickly seven months child and his bovhood was 
marked by senous illnesses Yet for all that ho 
was able to attend school at Adelberg and Maul 
btonn and at the Umversity of Tubingen m 1561 
he mined his master a degree m theology It was at 
Tubingen he also heard the German astronomer 
Michael Maestbn (1650-1031) lecture on the 
theories of Oopernicns Theology by then had 
become of secondary importance to Kepler and 
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at the age of twenty three through the tolerance 
of the Archduke of Austria although a Protestant, 
he was made professor of mathematics at Grata 
in cathoho Styna and it was there he began 
brooding with the whole energy of his nmid 
on the subject inquiring pertinaciously why the 
number the size and the motion of the planetary 
orbits were not other than they are How hie 

E ublished hia hastily conceived explanations how 
e was advised by Tycho Brahe to obtam a sohd 
foundation for his views from actual observe 
tiona how he met Tycho at Prague and through 
him was made imperial mathematician has often 
been told 

Tycho only lived a year after mcctmg Kepler 
but their association has left its mark on the his 
tory of astronomy and it was Tycho s observations 
which provided the material for Kopkr s researches 
Of the thirty or more works published by Kepler 
two stand out as epoch making his Astronomia 
Nova published in Prague m 1609 and his 
Harmonia Munli published at Linz m 1619 
It was in the former — ^published it may be re 
marked the year that (,alilco first used the tele 
scope —that Kepler enunciated his first two laws 
that the planets desenbo ellipses round the sun 
with the sun at a focus of each tlhpsc and that a 
line drawn from a planet to the sun sweeps over 
equal areas in equal tunes while it was in the 
second work he gave the world his third law that 
the squares of the penodio times are proportional 
to the cubes of the mean distances of the planets 
from the sun 

On Kepler s many other works his commentary 
on VitelluB his book on Dioptrics a copy of which 
hewton used as an undergraduate his writings on 
loganthms and his Rudolphme lablcs it is un 
necessary to dwell Neither is it necessary to 
follow him to Linz to Sagi n to Robtoek or to re 
tall the domestic afflictions which befell him or the 
miserable talt of his constant impecuniosity due to 
emperors whoso pcrformancis tlid n t keep pace 
with their promises Through foul v eather and 
fair alike Kepler continued constant to the one 
aim the advancement of natural know It dm and 
m so domg loft a gnat heritage to the world 

In personal appearance Kepler as wt know from 
his own words was lank lean and spare and that 
for observations his eye was dull and for raechani 
cal operations his hand was awkward His 
delicacy of constitution no less than his weak eyes 
was sufliciont to prevent him becoming a great 
observer He was as remarkable for the exuber 
ance of his imagination as for his powers of thought 
and his untuing mdustry With these he joined 
an open mmdedness and candour that led hun not 
only to record his wddest fancies but also to em 
blazon bis greatest errors A staunch Protestant, 
pinning his faith to the Confession of Augsburg, he 
was sincerely religious but averse to oontroversiea 
Li other diTMtions he declared himself as trouble 
some and choienompohtios and domestic matters , 
yet with all his frankness he was probably an easy 
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man to hve with Hu Bingular aotkm whan alter hu robeequent wc»4u contain many paasagea of 
the death of hu flrat wife he aonght another u one exaltation When after aerenteen yean of aewohiag 
of the moat hnmooroua of mahnmonial adventues he diaoovered the third of hu lawa hu deb^t knew 
At hu reqneat hu fnenda eouj^t for a anitable no hounda “ Nothuw holds me ”, he aaia, ” I will 
companion Eleven ladies with afeangely diveree mdulge m my aaorea finy , 1 vi^ feinmirib over 
qusMcationB were paaaed m review, and of them, mankind by the honest ocmfeaeion, that I have 
after much vacillation Kepler ohoae Snaannah stolen the golden vaaea of the Egyptians, to bmld 
Beutlmger, the daughter of a cabinetmaker Of up a tabenoacle for my Crod, far away from the 
her be wrote that she had an education worth the confines of Egypt If you forgive me, I rejoice , 
largest dowry Her person and manners are if you are angry, I can bear it The du u cast , 
suitable to mine — no pnm, no extravaganoe She the book u written, to be read either now or by 
can bear to work she has a tolerable knowledge posterity — ^1 care not which It may well wait a 
how to manage a family , middle aged, and of a oenturv for a reader as God has waited six thousand 
disposition aim capabihty to acquire what she still years for an observer ” Kejiler a work, howenrer, 
wants For fifteen years Susannah shared Keplers was apprecuted immedutoly by hu oontem 
joys and sorrows and difiioulties and she bore him TOranes, while of hu discoveries the famous 
seven children tVenoh physicist Arago once wrote ‘ Les lou de 

In hu work Kepler found the fullest satisfaction Kepler sont le tondement solide et m^branlable 
and a discovery elated him aa much as it did Davy de lastronomie modeme, la r^le immuable et 
In Kepler there was none of the cold passionl^ dtemelle du deplacement dea astres dans I’espaoe 
calm we associate with Cktvenduh Like a Luther, La gloue de Kepler est ecnte dans le ciel les 
he regarded himself as an instrument of the A1 prtwte de la science ne peuvent m la dimmuer 

mighty and has studios were interspersed with m fobaouron*, et los planetes, par la succession 
prayer He had once written a small treatise on toujours constante de leurs mouvements rdguhers, 
the Divme Wisdom as shown m the Creation and la raconteront de si^le en sikile 

The Taxonomic Outlook in Zoology* 

By Dr W T Calman, F R 8 

T he anatomist, the physiologut, the field tion It u a common expenence with us at the 
naturalist the student of one or other of Natural History Museum to have some mangled 
the innumerable spoualuations of biological science fragments of an animal brou^t in by a practical 

has always been mohnod to regard with distaste, man, who expects to be supplied with the name of 
if not with contempt the work of those whose it while he waits I am afraid that he often goes 
business it u to denominate, classify, and cata away with a low opimon of our competence 
logue the infimte vancty of hving things The It may not bo without interest therefore if I 
systematut u genert^y supposed to be a narrow attempt, in the first place to give some idea of 
speoiahst, concerned with the trivial and superficial how matters stand with thu part of the systema 
dutmotions between the members of some narrow tut s task, the identification and description of the 
group of orgamsms which he studios in the spirit species of hving animals 

of a stamp coUector , happy when he can describe When Lmiusns publuhed in 1768 the first 
a new species triumphant u he can find an excuse volume of the tenth edition of hu ‘ Systema 
for givmg a fresh name to an old one Natune ”, he named and desenbed about 4370 

It would be idle to deny the truth that there u species of animals If we ask how many are 
m these cnticums, just as it would be easy, id Imown to day, the diversity of answers we get u 
though unprofitable, to point out that the sub some indioatoon of the oonfusion that exists 
stance of them nu^t M directed against the Some years ago, at the request of the late Sir 

K ictice of most other branches of research Arthur Shipley, I endeavou^ to ^ from my 
e speoiahst, of whatever kmd, has a tendency colleagues at the Museum eetunates of the numbers 

to mistake the means for the end to become fasci of species m the vanous groups with which they 

nated by technique and to suffer from a myopia were specially conversant Some of the answers 

that blurs vision of other fields than hu own obtamra were very mteresting With regard to 

I think, however, that there are some signs of mammals I was told ‘ anything from 3000 to 
an moteasmg appreciation of the usefulness and 20 000, according to the view you take as to what 
even of the scientific value of taxonomy among constitutes a species ” For the most part, how- 
the younger generation of zoolo^mts More par ever, the authorities consulted were unwilling to 

tioularly, those who are ooncemM with the apph sunest even an ^proximate figure, for a very 

cations of zoology to practical affairs are, for the different reason lliey told me that great seotioiu 
most part, although not invariably, awara of the of the groups with which they were concerned 
need tat exact identification of the animals th^ were so impofsctly surveyed that it was quite 
deal with They do not always realise the difiS impossible evmi to mess how many of Hie supposed 

ouHiee Hiat may stand in the way of thu identafica species that had oeen desenbed would survive 

reconsideration 

|J 4 ° dsootofr) of tiM worth while to otmsider for a httle Hie 
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woond of tiie two obctaoles thus indiosted u than any other institution m the woiid The 
standing m the way of obtaining a oensua of the long senes of monographs, of which the tme 
known speoies of animab In the days of Ismueus, ohuaoter is someudiat concealed under the official 
It IB likmy that a very expenenoed zoologist might title of ‘ catalogues is a monument to the learn* 
have hew able to recognise at soght any one of mg and industry of the g^tzoologuts who plumed 
the four thousand species of animals tut were and executed them Thou^ they lemam mdis* 
then known, and when the expansion of know pensable to all senous students of the diffoont 
ledge had made such a feat no longer possible, the ^upe, however, thev are now, for the moat part, 
speoialiBt who confined his studies to one section fong out of date, and, vast as is their scope, they 
of tile animal kingdom could stdl aspire to a like oover only a fraction of the animal kingdom 
familiantv with the species of his chosen group In 1896 the German Zoological Society began 

With tms kmd of knowledge it is hte^y true the pubhoation of Das TVsneioh ”, afterwards 
that, as has been sud, a systomatist reoogxiises a oontmued by the Prussian Academy, which was 
new speoies by instinct and then proceeds to planned to give nothing lees than a revision of all 
search for the oharaoters that distinguish it the species cn hving animals Here agam, however. 
Some of the great zoologists who were s^working after thirty four years, only a smau part of the 
m the British Museum when I entered it more than ground has been covert and already the progress 
a quarter of a century ago, men like Albert Ofinther, of research has rendered many of the euher parts 
Bowdler Sharpe, C O Waterhouse, and Edgar obsolete Col Stephenson tells me that Michael 
Smith, had actually an amazing personal famihanty sen’s revision of the Obgochseta, published m this 
with vast sections of the animal kingdom They senes m 1900, deals with exactly half the number 
had studied and digested aU that had been wntten of speoies enumerated by the same authonty m 
on their subject, and, if they did not carry the 1928 

whole of this knowledge m their memory, they Apart from these attempts at comprehensive 
oould, without Bearohmg, put thoir hand at once revision, wo have of course, numerous surveys of 
on the volume that would help them They had local faunas on a larger or smaller scale, b^des 
no need of keys ’ to help wem to run down monographs of reetncted groups, but scarcely 
their speoies indeed they rather distrusted such ever do these fit together without leaving gaps, 
aids for they knew how easily they betray the ge^raphioal or simtematio 
heedless The number of deeonbed species of ammals has 

Spooiahsts of this type there must always be, been estimated at something m the neighbourhood 
and we may be thai^ul for it Nothing can of three quarters of a milhon It is not at all 
altogether replace that instinctive perception of improbable that between a quarter and a third of 
afiimty that comes from lifelong study It has that number would be suppressed as sraonyms 
often happened that men such as those I have or put aside as species tnqutrendce by careful mono 
named were able, when confronted with new and graphets, and that in many groups the proportion 
aberrant types of animals, to allot them at once to would be far higher 

a place m classification which subsequent research Ihe prospect is not one that can be oontem 
served only to confirm As time goes on, however plated with any satisfaction The successively 

the extent of ground that can be covei^ m this expanding volumes of the* Zoological Record give 
fashion by the most mdustnous worker is rapidly us a picture of systematic zoology bomg smothered 
diminishing The torrent of pubhoations oata under the products of its own activity The con- 
logued m the " Zoological Record ” mcreases year fusion will grow steadily worse unless systematists 
by year, and the specialist, if he is not to be over come to reahse that the mere deeonption of new 
whelmed by it, must not allow his cunositv to speciee is a far lees important thing than the 
stray beyond the hmits of a narrow comer of the puttmg m order of those that are supposed to be 
field already known, and until, on the other hand. 

By far the greater part of this hterature is zoologists m general cease to regard taxonomv as 
wntten by specialists for specialists, and much a kmd of menial drudgery to be done for them 
of it IS uiuntelhgible to anyone else EVom the by museum curators 

time of lanmeus, however, there have not been I have alluded to another obstacle to obtaining 
wanting publications that have a different aim on enumeration of the animal kingdom in tiie 
We have monographs, synopses, levisionB, of all divergences of opinion as to what constitutes a 
sorts and sues, attempting to render possible the species I am not sure that these divermnces are 
identification of speoies without demand^ a life not sometimes over estimated I think it will 
time of study for each special group The ideal be found that in most orders of animals there exists 
for such monogmphs woukl be, 1 assume, that they a considerable body of species regarding the limits 
should be mtolhgible to, and render poenble the of which there is no senous diffenmce of opmion 
determination of species by, any properly trained among competent systematists , but alongside 
zoologist, even without previous expenenoe m these we find in almost every mrder, in most fanuhee, 
deiding with the particular groups of which they and even m many genera, a ‘ difficult ’ readue m 
treat which the dehimtation specific groups some* 

The Zoological Department of the Bntish times seems to be httle more than a matter of 
Museum may fai^ idim to have done more personal taste Mr Q C Robson has recently 
towards this re*editfaig of the “ Syst^ Natorm ” brought together a great deal of information on 
No 3177, Vox. 1S6] 
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thia nibjeot m hu book ‘ The Speoiee Ptoblem ”, 
to which I would refer anyone who needs to be 
convinoed how complex the problem really u 
For our nreeent purpose it u enouoh to take the 
empinoal fact that the majority of animalfl can, 
witn more or less trouble, be sorted mto assem 
blages or kinds that we call species We have 
seen how imperfect and confusM is the present 
state of knowledge even as rraards the mere 
deecnption and identification of these lunds 

The buunees of the systematist, however, does 
not end with identifioation Even identification 
requires some kind of classification, if it is only 
the classifioation of the dictionary Since the 
time of Lmnteus, or rather, since the time of John 
Ray, zoological systematiats have believed m the 
existenoe m a natural system of classification 
which it was their business to discover smoe 
Darwm it has seemed plam that this natural 
system must be, in some way based upon phylo 
geny It is now realised that the relation be 
tween the two is not always so simple and strai^t 
forward as it once appeared to be Dr F A Bather 
m his presidential address to the Geolomoal Society 
m 10^ discussed the historical and ^ilosophical 
bases of biological classification Hie concluded 
that The whole of our System, from the great 
Phyla to the very umt cells is ridded through and 
through aith polyphyly and convergence", and 
that Important wough phylogeny is as a sub 
lect of study it is not necessarily the most suitable 
basis classification ’ 1 am not sure that 1 

quite understand what is implied by the second 
m these statements but I do not suppose that even 
Dr Bather would be prepared to suggest a system 
of classifioation entirely mvorcod from phylogenetic 
considerations 

Forty years ago the reconstruction of the evolu 
tionary history of the major divisiuiis of the animal 
kingdom was almost umversally r^arded as the 
chiS end of zoological research day except 
among pabeontologiBts one might almost say 
that the phylogenetic penod m the histoiy of 
zoology has come to an end When one recalls 
the extravagances of its later developments, the 
denvation (rf vertebrates from arachmds and of 
echmoderms from cimpodos, one cannot be sur 
pnsed that zoologists m the modem school take 
uttle interest in it If «e accept this attitude 
it foUows that problems of aifimty and relationship 
are not worth worrymg about We are told m 
so many words, that our business as systematists 
IS idenMcation not classification , that what we 
have to do IS merely to devise some kind of key 
or card mde\ that will enable animals to be 
quickly and easily sorted mto species So far as 
the really scientific branches of zoology are con 
oemed an artifiual system of classification is as 
good as, and may even bo better than, any other 

It IS quite trae that the categones d the phyuo 
logist, the ecologist, the genetioist, and so on 
ortsa cut across the divimng hnea of the most 
natural classification we can devise, but both the 
divergences and the oouicidenoes are worthy of 
oloMr consideration than the> sometunee receive 
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If there is anv truth m the theory of evolution, it 
18 obvious that fnnotioiis and habits have on 
evolutionary historv behmd them, but it is no 
less obvious that this history has not been mde 
pendent of the history of the organisms that display 
them The details of this hii^ry we shall never 
fully know, and even its broad outlines may per 
haps always remam misty A natural system of 
classification expressing even these broad outlines 
may prove to m an unattainable ideal, but each 
step towards it holds out the promise of usefulness 
m other and possibly remote fields of research 

A great deal of current work and still more of 
current speculation m zoology seems to me to 
suffer from this neglect of the taxonomic outlook 
In the zoology of the later nineteenth century 
the comparative method uas still the chief tool 
of morphology The relative importance of struc 
tnral characters was measured by the extent of 
their persistence through larger or smaUer divisions 
of the animal kingdom This point of view tends 
to be lost Bight of with the moreasmg emphasis 
on the exponmental method The systematic 
zoologist m listening to the exponents of the 
modem lines of research, is apt to be impressed 
by the httle account that is taken of the vast 
vanety of animal Me lo say this, is not to under 
rate m any wav the advances that have been made 
m these lines within the present century or the 
revolutionary changes they have made m our 
views on many fundamental questions Physio 
logy, for example is to day a vaatlj different 
science from what it was thirty years ago, partly 
because the physiological laboratory has a more 
vaned fauna than it had then Nevertheless, the 
zoologist, consoious of the unending diversity of 
stmeture and of habits among ammals, sees the 
phvsiologiBt 8 results against a background of 
whieh the physiologist hirnseU seems to be some 
times forgortul 

One hesitates to suppose that the students of 
heredity are really so forgetful of this background 
as thev sometimes seem to be No doubt mtense 
speciahsation is needed for intense research but 
the Poet of the Breakfast Table laughing gently 
at the narrow specialism of the Sraral^, can 
scarcely have foreseen the day when a university 
m his own country would have upon its tea chi n g 
staff an officer named m the umversity calendar as 
a Drosopbilist 

It IS possible however, that the prevailing lack 
of interest m questions of phylogeny may have a 
deeper siraficance Those departments m biology 
that are being most actively studied at the present 
day are preoccupied with the mterplay of forces 
acting here and now They ignore the impressionB 
that time may have left on the material of their 
study It IS as though a crystallographer, study 
mg a psendomorph should endeavour to explain 
its form in terms of its chemical composition and 
the forces govemmg the arrangement of its mole- 
cules, without taking account M its past history 

From Ignoring anything, it is but a short step 
to denying its existenoe, and here, it seems, we 
have already arrived In a lecture delivered m 
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London m the early part of laat vear by that very I 
dwhngiuahed experimental biologut Dr Hans 
PnibnuD, be suggested that we might have to { 
consider the possibihty that every species of 
metasoan has developed independently of all the 
others from a distinot species of protoeoan The 
same view was set forth by him m a lecture de 
hvered m Rms on the theory of apogenesis {Reu 
Qtn aci,\X, No 10. May 31, 1929, p 293) As 
the English lecture has not been publuhed, I will 
translate as closely as I can from the Erenoh one 
“ 1 do not think it likely ”, he says, “ that a smgle 
substance can have given nee to a general phylo- 
genetic tree aocordmg to the olassioal diagram 
representing the aflSmties of species and their 
distnbution m space and time ^ the facts would 
be explamed more easily by supposing that there 
existed, at the begmnmg, man^ organised sub- 
stances developmg side by side mto species, each 
of the latter passing through stages more and more 
advanced without actual relationship of descent 
between the different species ” 

Many authors have oeheved m a multiplicity 
of the pnmordial forms of life, but few have 
suggested an independent ongm for grades lower 
than the mam phyla Przibram, vith stnct 
lomc, has earned the same reasoning down to the 
individual species Most biologists uith whom 1 
have discus^ the matter refuse to take his sug 
gestion sMiously This, I venture to think, is a 
mistake Przibram has simply earned to their 
inevitable conclusion certam unes of thought that 
we meet with everywhere in current biological 
hterature that conclusion is either one of the 
most significant results of recent biology or it is 
the reduelto ad abmrdum of much contemporary 
work 

Ooneticists have made us familiar with the 
doctrme of the inaltcrabihty of the gene, with its 
corollary of evolution by loss of factors, which, 
by the way, seems to differ httle from Przibram’s 
apogenesis The expenmontaliste have proved 
(u It wanted proyiug) the plasticity of the pheno 
type, as, for example, when Prabram himself 
shows that the length of a rat’s tad is a function of 
the temperature to which the individual and its 
immediate progemtors have been exposed As for 
the inhentance of impressed modifications, the 
more uneqmvocal the expenments devised to 
demonstrate its reahty the more clearly do they 
show it to be of so fugitive a land as to have no 
Bignifloanoe m evolution Palseontologiste, as Dr 
Bather has told us, have proved beyond the 
possibihty of doubt the ooourrenoe of parallel and 
even of convergent evolution, without tiling us 
where we are to stop in applying the pnnciple 

S supposed examples at adaptation fail to 
closw scrutmy, and therefore the whole 
idea of adaptation is declared to be a subjective 
illusion All these results at any rate place no 
obstacles in the way of Prof Frzibrsm’s sugges 
turn. 

It IS to be noted that although the theory of 
apogenesis is called a theory of evolution, it does 
not deal at all with evolution as that word yn* 
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used by Darwm It has nothing to say on the 
ongm of species On this question it is no more 
than a doctnne of special creation at one remove 
It has no light to throw on classification If we 
are to abandon behef m community of descent, 
the whole architecture of the ‘ Systema Naturae ” 
becomes meaningless 

Prof Przibram claims that All the facts would 
be eirolamed more easdy ” upon his hypothesis, 
but there is one point on which he speaks with 
a hesitant voice, and it seems to me a very sigiufi 
cant exception We cannot decide ”, he says, 

‘ whether the diffenng though related species 
that inhabit islands or isolated temtones are 
descended from a common source or result from 
the accidental separation of species which formerly 
occupied the region together ” 

me recall the opening words of the Ongm 
of Species ” “ When on board H M S Beagle ’ 

as naturahst, I was much struck with certam facts 
in the distnbution of the organic beinm inhabitmg 
South Amenca, and in the geological rcmions of the 
present to the past inhabitants of that contment ” 
So Przibram ends where Darwm began The 
geographical and geological distnbution of organ 
isms, which for the one are merely the neghgible 
residue of unexplained facts, were for the other 
the very heart and core of the problem he set him 
self to consider 

It IB worth remombenng that among Darwin’s 
other quahfieations as an mterpreter of Nature, 
he was an oxpenenced taxonomist, and before he 
wrote The Ongm of Species ” ho had produced 
one of the finrat systematic works ever written m 
his Monograph of the Cimpciba ’ Those of us 
who weie present at the memorable Darwm 
Wallace celebration of the Linnean Society m 
1908 remember how the veteran Alfred Riissol 
Wallace discussed the curious senes of cone 
spondences both in mind and in environment ” 
which led Danvm and himself, alone among their 
contemporanes, to reach identicallj the same 
theory , and how he gave the hist place to the 
fact that both he and Darwm began by collecting 
beetles and thus acquired that intense mtercst 
in the mere vanety of hving things ’ which led 
them to speculate upon the why ’ and the how ’ 
of ‘ this overwhelming and, at first sight, pur 
poseless wealth of specific forms among the very 
humblest forms of life ” It might be worth whde 
to inquire whether a traimng that proved useful to 
Darwin and to Wallace would not be of some value 
to students of zoology oven at the present day 

The oxpenmentai method has answered many 
questions and it will answer many more, but there 
are some questions, and these well worth the asking, 
to which experiment wdl never find an answw 
N^o one will mamtam that taxonomy by itself will 
answw them, but it will often suggest where the 
answer is to be sought for, and it wiUprovide a pomt 
of view from which both questions and answers 
will be semi m a true perspective 

Finally, I would re^ a remark once made in 
my hean^ by a wise old natundist, the late Dr 
David Sharp Someone had been remaiking on the 
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deolme of syatematio soologjr and prediotuw tlie 
extinotion <A syrtematio zoologtata Dr Sluurp 
rephed, in effect, “ I have seen many pasaum 
fawona m aoology, many depaitmenta <» reaearoh 
becoming popular and then falling mto neglect 
the one liranoh that will never fw to atti^ u 


the ayatematio (me The aaethelao aatnfaotum to 
be denved from contemplating the mere variety 
of animal forma, and froim tracing the order that 
mna through all ita diveraity, >£PMda to a very 
deep inatinot m human nature Hiere will always 
be systematic zoologista *’ 


Obituary. 


Pbov H W Wilby 

I N Harvey Waahington Wiley, who died on Jime 
90, we lose a man who was a great Ueeanian 
wamor in the cause of pure f(x>d, a man of un 
penouB character, officially a perfervid Puntan 
idealist and extremist, TOt m the society of friends 
the perfect Yonok, a milow of infinite jeet of most 
excellent fancy ’ As first administrator of the 
American Food and Drugs Law, his own beloved 
child, he was nothing short of an all s fair m love 
and war man perforce m fact he had to adjust 
bis methods of attack to the times and to those of 
his foes, as he was severely up against trade in 
terests He trod heavily upon not a few ooms and 
it 18 clear that, occasionally, hia pendulum swung 
beyond the limits of scientific reason still, the end 
was one to justify almost any means He had 
ooura^and mlaim measure won ashedefimtely 
established a sound pubhc opnion 
I first met Wiley m 1903, at his most active 
TOiKxl at a gathering of An^cultural Exwnmcnt 
Station workers in MmneaTOhs, at whum I was 
present as Lav es lecturer He was the life and soul 
of a huge meeting , ever full of resource Thus, 
on one excursion, m a dry town on a very hot day, 
displaying a surprising geographical instinct, he 
tooK some of us poor sufferers to a pharmacy and 
tendered a prescription on our behalf the medicine 
we got pas^ all the Brer Babbit tests for good ale 
and no doubt saved our hves A few years later 
he and I forgathered at Waahington, m we Cosmos 
Club an institution the worth of which will be known 
to many We met one afternoon m the mam square, 
to go out to the Country Club He was carrying a 
ptucel and there was a suggestive bulge at his hip 
We were to pass the county border, into an and 
remon The parcel and that bulge were of no slight 
aid to our evening's pleasant intercourse There 
IS an immoral to wis tale At the time of his re 
tuement, late m life, he passed under petticoat 
rule, to become thereafter an exemplar of dry 
ness The mjury done to him by lus previous 
depravity — at letust so his fnends claimed — ^was 
mime obvious by the amval, without undue delay, 
of two healthy boys Severed months ago, hearing 
that he was very Ul, 1 wrote to cheer him, suggest 
ing that he set an example by repenting of hisiater 
am This amused him, I was told The reply, 
beating his signature, save too much advioe for 
the goM of my soul to to his 1 could only wnte 
batdc tiiat John Barleycorn had not done mnoh 
obvious harm to either of us Ify old fnend became 
m fact a first class humbug m the matter of dnnk 
probably he was never a man of lerilv balanoed, 
i We have to hold such men 


very muoh m mind, however, m triung stock of Hie 
States too few realise how rigid the Amenoan out* 
look often is 

Only recently, the Ttmss told ua, an Amenoan 
Senator wrote to our Ambassadinr m Waahington 
to protest againat the exercise of his nght to tidee 
hquor mto the Embassy, suggesting that such action 
was hkely to have the most senons effect upon our 
mternational relations Do Amenoans recognise 
how entirely they are outtmg us off from rational 
mterooniBe with them* We welcome them here m 
crowds and they do not seem to return habitual 
drunkards Fewof nsgofromthiasideastraveUers 
— ^we onlv visit the States when compelled, either 
on business or when imported to jom m oolloid 
worship at Cornell or some similar aoademio 
fnvohty Few Uesamans understand how im- 
possible it now IS for us to risk travelling m them 
country — ^the danger of their soft drinks Yet it 
IB one that is full of beauty and mtoreet, as I can 
vouch the only difficulty is that there is so mnoh 
of it Whatever it to, it is a land m which, at 
tunes, every pore of you aches for beer one where 
the hart ever pants for the ooobng Milvrankee 


Stounmg at the gnat ethanol, to day, Amenoans 
swallow tto camel oaffeme in oanfuls however, a 
missionary from here is now m Canada who will 
disabuse toem (of course piously, on week days) of 
this delight As a matter of fact, Wiley, in 1912, 
warned the Amenoan pubhc against the danm of 
too muoh oaffeme He was of^ here and always 
amusing Deeonbing once the activities of ms 
Department, he told how advioe was given which 
led to the need for water m one of the and regioiis 
of Texas being o\ eroome this was done by growing 
omoiiB between rows of TOtatoes , the eyes of the 
itoee watered so muw that aitifloial irrigation 


potatoei 

became 


It matters bttle where a man like Wiky ocune 
from Pro forma, let it to told that he was bom 
m Indiana on October 10, 1844 In 1868 he went 
to College , m 1868 to begMi to studv medicine, 
graduating M D from the Indiana lifoiWl OoU^ 
m 1871 I^bably medical eduoataon at that tune 
was no great shakes Bte then had a year m the 
Lawrence school at Harvard , became professor of 
chemistry in Butler OoU^, m 1873 , from 1874 to 
1883 he was professor m. chemistry at the Agn- 
cultuial College, Purdue, Indiana, speuduig a year 
m Germany during this period State otomist of 
Induuoa m 1881, he was made chief of the Division 
of Chemistry m the U S Department of Chemia- 
^ m 1883 He waa president of the Amenoan 
Chemical Society m 189i3-M In 1801 he was pm* 


No 8177, Vot. 126] 



NATURE 


445 


Shftbmbiib 20 , 1930 ] 


moted chief of th« Boieaii of CSiemutiy Then it 
WM that food lef (om became hu maeter paaaion 
Wiley reamed m 1912 after great provocation 
The Food and Drugg Law had been enacted after half 
a century of effort and dieoiunion The meaetire 
came into operation m January 1907 Almost 
at once he has told ue he ducovored that hia x>omt 
of view was fnndamentally different from that of 
hu supencm During six yean the feeling srew 
that the differences were irreconcilable and he 
became oonsoious of an environment which was 
essentially mhospitable The fundamental prm 
ciplee of the Bill as they appeared to him one by 
one were paralysed and discredited It u easy to 
imagine what happened the thorn he must nave 
been in the ade of the xxovuion trade and the 
attempts that will have bMn made to unseat him 
Convinced that he could work more fruitfully by 
rallying pubho opimon to the support of the cause ’ 
he had so much at heart than by ezerouing the | 
limited activity left to him in hu official pomtion 
he resimed On retiring into pnvate life he in 
tereeted himself m hu farm and became a diffuse 
popular writer of food propaganda 

We have I think to quarrel severely with 
Wiley 8 extreme attitude towards preservatives in 
food Hu view was that there should be no addi 
tion of any kmd made to food As the primrose 
to Peter Bw every food spade to the public was 
to be a spade absolute nothing more His most 
celebrated work u the inquiry he undertook with 
a set of young men as subjects to ascertain the 
effect of preservatives especially bone acid the 
results were recorded m a very lengthy report 
of about 2000 pages Crave exception has been 
taken to thu work He was probably not quabhed 
either as chemist or biologut to undert^e such 
an inquiry he was far too much a victim of 
preconceived opinion and not sufficiently tramed 
either as observer or as logician He would have 
excluded every preservative Owing however to 
Ira Bemsen s intervention whose higher scientific 
standing prevailed benzoic acid was allowed 
Wiley I beheve managed later to persuade the 
Preadent to subvert thu decuion 
As u well known withm recent years our 
Minutay of Health which u a hive of ideahsms has 
followed the American suit No scientific proof 
has yet been given that used as an antiseptic W'lo 
acid does ham when added m the small amounts 
needed topreaerve even so peruhable an article as 
cream The officials of the Minutry are no more 
competent than Wiley was to settle such an issue 
The deouion was taken by a Dmwrtmmital Com 
mittee on idealistic grounds As a result the 
cream industry u severely dulocated if not de 
stroyed The pubho have full right to oomplam 
the more as sulphur dioxide u still allowed in some 
beverages its evil effei^ is well known to many 
who go to pubho dinners I hold no brief my 
mmd is open I know what the danger u in lead 
woHcs, when there is real exposure 1 also know 
the Biwt bone acid works m Tuscany these reek 
of Ibe acid m evmy dueotion — yet the work 
people are aU healthy If only m justice to Wileys 
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memory weought withoutdelay to study the prob 
lem afresh scientifically with complete thorough 
ness and detachment so that we may either justify 
or cancel hu finding It u farmoal for us to hold 
the cake of science and not eat it Wo can t afford 
such extravagance to day 

Hbnky E Abhstbono 


Mbs Albbbt Howard 

A sxvxbb blow has been dealt to the progress of 
science in India through the death at the age of fifty 
three years of Mrs Al^rt Howard which took pla^ 
at Gicneva on Aug 18 last Miss G L C Matthaei 
entered Newnham College Cambridge m 1896 and 
secured the double distmotion of a fi^ class in both 
parts of the Natural Science Inpos Thereafter she 
continued to reade at Cambridge being elected a 
fellow and later an associate of her CoUege She 
was fortunate at that tune m conung under the 

weiful influinces of Miss Ida Freund ani Dr 
h Blackman Her work in association with 
the latter developed in her a capacity for patient 
pursmt of the elusive in research which was so 
marked a eharactenstic of her work to the last 
That early work is to be found in the PhtJoao^tcal 
1 ranmeturM of the Royal Society and has found 
a pemanent niche m the hterature on vegetable 
assimilation 

brim 1906 when she married Mr AlbertHoward 
the scene of her activities shifted to India With 
that mamage commenced a comradeship which 
if not unique in the annals of science w at least 
umque in that it received official rccogmtion from 
the (xovimment of India for in 1910 she was 
appointed personal assutant to her husband and 
in 1913 Second Imperial b commie Botanist 
bhe was also awarded by HM the King the 
Kaisar i Hind medal c f the First Class 

It u not possible even for one who has had the 
pnviloge of sharmg in part of the labours of the 
Howa^s m India to apportu n merit between the 
two comrales Iheir work stands and u best 
loft as a joint record of their devotion to each 
other and to India But Mrs Howard s association 
with Pusa introduced a lefinite economic trend 
absent from her earlier work but becoming more 
and more marked with time In 1905 the Amcul 
tural Department m India was but recenuy re 
organisea and the impetus gi\ en bv the rediscovery 
of Mendels work was still fresh The earher 
papers are tinged by thet>e facts and many plant 
breeding problems m this new held were brought 
to solution by these new methods But even at 
thu period the economic aspect was not neglected 
as the Fusa wheats already entering mto general 
cultivation and now covenng more than three 
millio n acres witness Thu earher work culimn 
ated m the monograph on Wheat in India and 
thereafter an ever widening field opened out 
The lomo of a poution in a country where rotations 
are hiwitnally practised cannot be denied the 
whole fidd tn crop production and the methods 
of applying science th«reto becomes the centre 
of mvestigation Thu urge to a wider field of 
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inTestigstion la traceable through the large senes of 
publications which have appeared It Is an urge 
which found its oonsiuxunation in the foundation 
of the Institute of Plant Industry at Indore, where 
the last BIZ years of her lifes work have been 
conducted 

The same widening outlook found an outlet m 
the first proposals for the founding of an Indian 
Science Congress In that movement Mrs Howard 
took a deep personal interest and she presided over 
both the Botanical and Agnoultural Sections It 
IS not possible to estimate the material benefit of 
her work to India — ^undoubtedly it has been great 
but the greater loss is that which arises from the 
balanced judgment on both scientific and practical 
problems, which she was ever ready to place at the 
disposal of all who sought it 


Pbov Jsam BnuNHis 

Jbait BniJNHits the French geographer who 
died at Boulogne sur beini on Aug 25 at the 
age of sixty one years was one of the leading ex 
ponents of human geography of his time By his 
tcachmg and publiwed worL^ he did much to put 
the subject on a sound scientific basis and to mt 
it from the narrow lines of geographical determm 
ism into which it tended to fall some yean ago 

Bninh^s was bom at loulouso and studim law 
at the university there before tunung to science 
at the ficole Normals His first work was on the 
geographical conditions of imgation m bpam and 
Northim Africa This was piiblished m 1902 and 
shoued a grasp of geographical correlations and a 
width of outlook Mum of his later u ork was done 
during the sixteen yean when he held the chair 


of geography m the Umvemty of Fnbourg, to 
which he was the first appointment 
1^ 1010 Brunhds published his ‘ Qdographie 
Humame ”, which immediately became a standard 
work and has remained so to this day It was after 
wards expanded mto a much larger work and it 
also appetured, with some changes, m an En|^ish 
edition Brunh^s was also responsible for the 
geographical chapters in Qabnel Hanotaux s great 
butory of France These constitute a whole 
volume entitled G^ographie humame de la 
France ’ A third important work was his ‘ (34o 
graphie de 1 histoire According to the Times, he 
was engaged at the time of his death on a history 
of races Bruuh^ was elected a member of the 
fnstitut de France m 1027 

Ws regret to announce the following deaths 
Mr Walter Doano a past president of the New 
BiOgland Botanical Club who was known for his work 
on tho flora of north eautein North Aim nca on July 
30 aged eighty two years 

Prof Cornelius Doeltei emeritus professor of 
mineralogy in the Umversity of Vienna and author 
of works on ohemioal miner^ogy and related topics, 
on Aug 8 aged seventy nme years 
Mr Henry W Henshaw formerly chief of the 
Biological Survey of tlie U.b Dopartmont of Agii 
cultuie and author of Birds of the Hawaiian 
Islands on Aug 1 agtd eighty years 
Dr Wyatt W Randall formeily chief of the Mary 
land Dc^rtment of Health and president m 1026 of 
the Association of Ofiicial Agnoultural Chemists on 
July 22 Med sixty three years 
Mi J W Wilson fiom 1802 until 1008 president 
of tho Society of Knginters and oo founder with hta 
father of the C rystal Palace 8i hool of Engineering m 
1872 on Sept 3, aged seventy eight years 


News ai 

In our last issue (Natube Sept 13, p 301) we 
referred to the measures which aie being taken or ate 
under consideration by the Commonwealth Govern 
ment of Australia to amcli<irate conditions among the 
abungmes Of the suggestions which have been made 
the most imjKirtant is undoubtedly that which recom 
mends that the abongines as a whole should tome 
under tho control of the Commonwealth ((Ovemment 
It mvotves many diflioulties and would entail numer 
ous adjustments as between the Commonwealth and 
State authorities , the obstacles, however should not 
be insuperable and tho advantages which would 
accrue are too great to be lost without determmod 
effort Not the least of these would be that oontmuity 
and umformity m pohoy could bo secured by one 
authority dealmg with the abongmal question as a 
whole , and further a wider and more effective 
pubhe opimon would be brought mto play when any 
question aSectmg policy or any specific measure wm 
under consideration All oorapetent oheerveni are 
agreed that m present conditions the extinction of 
the abongmes is a matter of only a comparatively 
bnef period. With the lammtable example of the 
extinct T a s man ians to pomt the moral, no measure, 
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however difficult of luhievoment should be left 
untried to avert a similar fate from tho Australian 
tribes m some cases unfortunately already reduced 
to tho mereet fragment 

The question of the abongmes is more than a 
domestio matter which concerns Australis alone 
Apart from humanitarian considerations, the question 
touches a wide oirele of mterests m tho world of 
8cienc<e At the reoent Bristol meeting of the Bntish 
Association a resolution subnutted to the Council 
pomtecl out that tho Australian abongines are now 
among the most valuable peoples available for 
scientific study and offer opportumties of unequalled 
importimoe for research a^ future mveetigation m 
the early history of mankmd The resolution, while 
recognising the value of the measures now proposed 
by the Commonwealtii Oovenimeat, wmt on to ask 
the Council to urge upon titit Government the need 
for anthropological training for officials entrusted 
with the administration of the affairs of the abongmes 
and the adoption of every means to prevent their 
extinction and the further dismtegration of native 
society Notwithstanding the economic and flnanma) 



NATURE 


Sbftxmbbb 20, 1030] 


dilBoulti«a in which Australia is at present involved, 
the time is favourable to the initiation of an enli^tened 
policy. Under the Anthropological Research Fund of 
tiie National Reseuch Council, now well on its feet 
after three years’ work, the Qovemment has a body 
of expert workers who are making an mteosive study 
of the aborigines ; in the existing system of Protectors 
of the Aborigines it has the machinery through 
which, given the requisite antiiropologioal training, 
the results of that intensive study can be brought to 
bear upon the problems of administration ; and 
lastly, m Papua and the mandated territory of New 
Gumea, the administrative ofUcers of which receive 
an anthrojiologicsl training in the Uiiiversity of 
Sydney, it has the example and the ex])onenco 
necessary for guidance m dealing with the problems 
of trainmg and organisation. 

Excavations at Kent’s Cavern, Torquay, liavo been 
contmued during the past wmter from October to May 
by the joint Committoo of the British Aamiciatton anil 
the Torquay Natural History Society. According to 
the report of tho Committee, the trench begun last 
year has been earned to a length of 60 foot and a depth 
of 7 foot below the upjier stalagmite floor, beil rock 
being reached near the entrance of the Wolf’s Cave. 
Finds, probably not in their original position, incliidod 
n quartiiita pebble of Budleigh Salterton Pebble Bod 
type, which had been used as a hammetshmo, three 
fihnts showing signs of use, and an interesting bone 
implement shap^ to a sharji and much used point. 
These finds were m the ‘ Sloping Chamber ’ The 
fauna, all of late Pleistocene type, mcluded horse, still 
prodommating over hyena, ihmoceros, stag, mam- 
moth, V Mtgaferoa, lioor, bos, and wolf in the numeri- 
cal order named. The deposit is of mixcsl ages, tbo 
middle crystalline stalagmite floor being absent. In 
deepening the Bear Den the base of the concrete 
breccia was reached, revealing a flne silt below appar- 
ently identical with tho silt at the base of the deposit 
m the ‘ Gallery ’. 

A BBPOBT on Educational and Documentary Films 
prepared by a British Association committee, of 
which Sir Richard Gregory is cliairman and Mr. 
J. L. Holland is secretary, was presented to the Educa- 
tion Section at the recent Bristol meeting Tlio com- 
mittee has restricted itself to the consideration of four 
matters and makes suggestions on cinematograph 
films, omematograph apjiaratus, illumination and eye- 
strain, and structural conditions. I'he most import- 
ant recommendation is that for classroom use tho 
film should bo non-inflammable, as is usually the case 
with films of 16 mm. width. Tho difference between 
the mtrate base film and the acetate (or non-flam) 
film is, however, not so great m tho sub-standard slice 
aswhenthefilmisof awidthof SSnun. It is pointed 
out that the 10 mm. film gives excellent results in 
classrooms not exoeedmg a seating capacity of 80, 
and the limit is, or will be, reached in lecture rooms for 
120-160. Reoommendations ore made as to the size 
of Boreen suitable for use with this film and the struc- 
tural oonditions desirable when the projector is in- 
stalled. In an iqipendix a specification is given of 
a 10 mm. projector. , 

No. 8177, VoL, 126] 


What does not appear in tho report is the evidence 
on which the selection of a 16 mm. film is based, as 
against either larger or smaller sizes, unless it is con- 
tained m the statement that “ there is a large selection 
of reliable apjiaratus for producuig such films made by 
firms of rejiute”. ’This, of coiurse, is a condition to 
be taken into account, but when there are only about 
three btindrod schools in Great Britain with apparatus 
of any kind and pmbably not half a dnsen where it 
IS iiseil in the classroom for teaching jiurjioses, as 
distinct from school halls for general education jiur- 
jMises, It would be worth while to undertake cxjieri- 
ments to determine tho ideel bize, say, for the class- 
room. If that size could not be obtained, then it 
would lie time to fall back on tlio 16 mm. On tho 
face of It, tho statement that the 16 nun film is suit- 
able for classrooms with eighty seats suggests that it 
is at least uimecessanly large for classrooms of thirty 
or oven sixty, the maximum class number, sisin to be 
dona away wuth Further, for snythiiig from 30 jier 
cent to 00 jier cent of the time a film is uswl m the 
classroom, again in dihtinctioii to tho hall, it is stand- 
ing still, and in tho case of tho 10 nun. this has to be 
accompanied by a diminution of the light or the film 
will scorch. As the 0 mm. is somewhat too small, it 
may bo suggeste<l that the nleal size is somewhere 
about 1 1 mm or 1 2 mni. 

The unportanco of accurate survey as a basis for 
the utilisation of land in oiir African colonies was 
emjihasised in tho Hilton Yoiuig Commission Report. 
In tho Journal of the Afrieiin Sorifty for .July, there 
is pnnted m full a rooont leiduro to the Society by 
Col H. L < 'rosthwait, in which ho advocates tho use 
of aerial suivey m east and central African torntonos. 
Ordmiury ground survey m a largo colony would entail 
many years of work and very considerable exjiense 
before results of value were available. Col . Crosthwait 
{mints out that aerial survey would not only be three 
or four times as quick, but would also give a far 
greater amount of infonnation alsiut the econumio 
resources of the country. This was shown in the 
recent survey of the Zambezi region, where reliable 
data wore obtained reganling the geological structure, 
tho stato of tho rivers, forestry, and other matters. 
It must also bo rememboretl that aerial methods 
overcome many difficulties m swamjiy, heavily 
forested, or unhealthy ooimtry. Agam, location 
surveys for railways and roads can 1^ earned out 
much more rnjndly by means of air survey than would 
be possible by the oltler methods. In a subsequent 
discussion on the paper, Sir Uumplirey I.«ggett 
pointed out how much the administrative work of 
distnet and provmcial commisBiuners would be 
facilitated by adeijuate majis. Col. Crosthwait does 
not advocate that the aenal surveys should be under- 
taken by the local governments themselves, but gave 
reasons why it would be less expensive and give 
quicker results to utilise private enterprise in the 
work. 

'Thb programme of the cermionies by which tho 
Royal Oeographioal Society will celebrate its cen- 
tenary on Oct. 21 next and the two suooeeding days 
I has now been issued. All the principal geograiduoal 
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•ooietiM and inatitutiona of the world have been invited 
to send delegates to these oelebrations and a very 
large number have responded Addresses of con* 
gratulation presented by these delegatee will be re- 
ceived by H R H the Duke of York, repreeentmg His 
Majesty the King, who is Patron of the Society, at 
the inaugural meetmg at 3 r h on Oot 21, when 
the Duke will also declare the new Hall, Library, and 
other buildmgs open for the use of the Society The 
centenary meetmg will bo hold in the newly opened 
hall at 8 30 F M on the same evening, when a senes 
of addresses on the history of the Society will be given 
by the president and others On the following evening 
the president, council, and fellows will entertun the 
delegates and a large number of oiRcial guests at a 
reception at 0 fx in the Society’s House m Ken 
sington Gore The centenary dinner of the Society 
will be hold on the evening of Oot 28 at the Connaught 
Booms, when H B H the Prmce of Wales, Vice 
Patron of the Society, will preside The programme 
aimouncee also a senes of communications from 
Bntish and foreign geographers on the topics of the 
habitable globe and moidents m the history of ex 
ploration, to be presented at moetmgs on the morning 
of Oot 22 and the morning and afternoon of Oct 23 
Thb determination of the xiormissible practical 
load an electric motor or djmamo can cany, that is, 
the determination of the power at which it should bo 
rated, is a practical problem of considerable difficulty 
The temperaturee of the vanous parts of a maohme 
must not exceed the liimts given m the specihcation 
after it has been running on load for many hours and 
has attained its steady thermal state Owing to the 
long time taken before the temperatures of the vanous 
parts of a mathine reach their steady values, many 
attempts have been made to devise methods of pro 
dictmg the final values by taking observations over a 
brief period ot time Could this be done, substantial 
economies could be effected m manufacturing works 
The theoretical methods attempted generally proceed 
on the assumption that the heat oonvected away 
depends on the square root of the velocity of the 
rotatmg part and is proportional to the difference m 
temperature between the conductors and the sur 
roundmg medium The loss by radiation, being 
much smaller, is generally nefi^ected Practical tests 
have also been mode on model machines but hitherto 
no satisfactory methods of shortening the tune of 
heatmg teste have been devised In the Journal of 
th« Inrttiution of Ehctnctd Engmeerr for July, two 
papers by Dr E Hu^es describe the results of heatmg 
teats on actual machines He vanes the loss e s and 
tile speeds, and his results show that the oonolusiqns 
arrived at by expenments on modds must be accepted 
with caution The machines were tested both when 
‘ totally enclosed ’ and when oooled by an induced 
draught Several empincal formube are given. One of 
which enables the effect of speed to be allowed for 
when estimating the temperature nse 
A YXXY novel use of refrigerating maobmaiy for the 
salvage of ships w described by D Mettler m the ApnL- 
Jone issue of the Aseker Wyrr Nmo$, a journal pub- 
lished quarterly by the well known engineering firm of 
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Esoher, Wyss and Co. of Zunob. Boom yaa» ago 
a Berlm engineer, W. KiwuU, devised a method of 
sealing a leak on a ship by fonnmg a ooatmg of loe over 
the rent m tiie metal hull In northern seq^iorts m 
winter time it is quite customary to see the hulls of 
ships all iced over, and tins apparently suggested the 
idea to him A company was farmed and plans for a 
test plant were made and elaborated by Messrs. Esoher, 
Wyss and Co The test plant was to have a gross 
refngeratmg capacity of 120,000 Bntish thermal units 
per hour, and the power consumption was to bo 
25 horse power The specification stated that the 
plant was to be erected and worked at a depth of 
between 10 ft and 15 ft below the level of the lake of 
Zunoh It was then to be worked for a fortnight 
without a hitch, mamtaining its guaranteed output 
oontmuously The refrigerating plant was contamed 
m a water and air tif^t iron casing, the eleotnc con- 
necting cables and the oonneotmg branches for the 
evaporating apparatus coming through Under these 
trying conditions, the plant operated at full load con 
tinuously for 336 hours, that is, fourteen days and 
nights A careful examination showed that it had 
not suffered the least injury Many thousands of 
readings were taken during the tests, and the results 
show that the mimimum guaranteed output had bemi 
largely exceeded From tune to time the ice forma 
tion on the evaporative tubes was checked by divers 
Ammonia vapour was employed And full technical 
descriptions are given in the journal of the oompresaing 
plant 

Thb Report of the Carnegie Institution of Washmg 
ton for 1929 is noteworthy, apart from its mdioations 
of progress m research, for the molusion of a senes of 
addresses delivered at special roeetuigs at Cold Spring 
Harbor and on the research ship Cameffit, to oele 
brate the completion of twenty five years' mvestiga 
tion m the biological and physical scienoes In the 
course of one of these addresM, Prof E G Conklm 
suramansed the progress of biology as one of four 
great eras The first was the era of exploration and 
classification, when emphasis was placed upon differ 
ences amongst species and greater groups, and 
botany, zoology, and physiology were regi^ed as 
distmct and mdependent scienoes Then came the 
era of comparative anatomy, embryology, and physio 
logy, when emphasis was placed on resemblanoea 
rather than on differences, when botany and zoology 
were seen to have much m common, though morpho- 
logy and physiology remamed mdependent The 
thiM era was marked by generalisation and specula- 
tion rogardmg evolution, heredity, and variation, 
when family trees sprouted like weeds, and hypotheses 
were erected upon foundations of sand The last 
and, aoconlmg to Conklm, the present era, is one of 
experiment, of both analysis and synthesis, of a 
umon of morphology and physiology But we should 
be mclmed to go further tlum Conklm and say that 
smee there is no oertamty that the experimental 
method, which neoessanly mterferes with the natural 
habits of animals, is final m its decisions, an old 
method m much improved guise is developing along- 
side the e x per im en tal— the close, continuous, and 
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datailed obaervatuin of tha habits of ereatures m 
thair own environment 

PuBUOATiON of eoientiflo books is on the mcreaae 
The same may be said of books m every department 
of literature— a ounous commentary on trade de 
preesion and the reduced spending power of the 
nation The mcresses are far from being insignifioant 
Comparing the numbers published m the first half of 
1980 with those of the corresponding penod of last 
year (from the tables in the PtMvhtr and BookatUer 
of July 4), wo find that, with the exception of poetry, 
publication m every branch of bterature has mcreas^ 
by 20 per cent or more, and followmg ‘ essajrs and 
bdles lettres* with an mortnous mcreaae of 108 per 
cent, come scientific or technical books with 80 per 
omit, the actual numbers m these two oases being 
115-230 and 124-231 Medical books are grouped 
separately and here the numbers for last year and 
this year are 105-246, an increase of 26 per cent The 
increase m numbers, which over all the list amounts 
to 40 45 {>er cent, is spread over works at almost every 
t>noe, but the mdication is that the average pnce tends 
to rise Leaving out three exceptionally expensive 
books (priced at £70), it would appear that this year 
the average price stands at 7« S|d , against 0« 0)d m 
1020 The total number of books of all sorts pub 
liahed m the first half of 1930 was 8017, an average 
of 44 a day, mcluding bimdays Where do they all 
find readers » 

Thb senous decline in the numbers of the wild 
fur bearmg animals of Califorma is mdicated m 
Califomta Ftih and Game for April (p 164), where a 
computation has been made of the numbers of skins 
taken under the trappers licence law The grand 
total of skins for the season 1028-20 stood at 103,608 
moludmg 30,407 skunk and 10,768 racoon, agamst 
167,202 m 1027-28 In spite of higher average pncee, 
the value fell m these two seasons from 468 960 
dollars in 1027-28 to 280,309 m 1928-20 Some of 
the creatures concerned seem to be approacbmg the 
danger sone of extmction twenty nuie hsbers * 
were taken two years ago, but in the past season only 
seven, and the wolvenne no longer makes on appear 
onoe m the list 

The second number of the Hong Kong Naturaltat 
(May 1030) improves even upon the high standard of 
the farst, but as we suggested in noticing the earlier 
part, the editors have already found that many of 
their readers demand a larger proportion of simple 
and popular articles This is a natural wish, and 
smoe it IS desirable that the magaxme should foster 
an mtereet m Mature, as well os constitute itself a 
guide to the details of fauna and flora m the region, 
the editors have wisely mterspersed amongst the more 
technical papers, such as those on the orchids and 
the birds of Hong Kong and the fishes of Chma, 
articles of more general appeal on a wide vonoty of 
Mature topics 

Tbs Cseohoslovak Ministry of Agriculture, acting 
m consultation with the chief official, public, and other 
bodies ooncemed with land improvement, dimnoge, 
civil oigineenng, etc , has started the pielunfnaiy 
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arrangemmits for holding a land improvement ex- 
hibition m 1031 The exhibition will form part of 
the annual exhibition of the Agricultural League and 
will take place during the international agnoultural 
congress at the end of May and the beginning of June 
in Prague The exhibition will roiirosent fully the 
activities of the various schools, institutions, public 
offices, and other bodies concemod writh land im 
provement It will be supplemented by meetings 
and discussions, as well as by visits to inspect 
woik in progress, etc further information may be 
obtained from the Agricultural League, Fiague 

Rktbbxmcx was made m Mature recently to the 
first report of the Bureau of Contraceptive Advice, 
Baltimore A second report, covering the period 
of about a year endmg Sept 26, 1920, has been 
iMued by Prof Raymond Pearl Advice has been 
given to 232 patients, compared wi^ 168 durmg the 
first year, and an mcreasmg number of physicians 
make use of the ohmc Ihe Bureau has been in 
operation too short a time to make any definite 
report on the effectiveness of the advice given on 
contraceptive metliods, but a wealth of material for 
the statistical study of various medic al and biological 
problems has been collected Ihe largest mdividual 
number of pregnancies observed among the 400 
women who have attended the Bureau since its 
inception is 22, and the largest number of children 
bom to one mother is 16 , this figure occurred three 
times 

The Right Hon the Viscount Chelmsford will open 
the new building for the Minmg Department of the 
Umvenuty of Leeds on Sept 30 next The buildmg, 
forming the first portion of the University s scheme of 
(onstruotinn, stands facing Woodhouse Lane at the 
north of the mam site of the Umvenuty 

The followmg appomtments m the Colonial Agn 
cultural bervice have recently been made by the 
Secretary of State for the ( domes Mr R M Mat 
trass, to bo mycologist, Cyprus Mr T B G Savory, 
to bo Bupermtendent of agriculture Nigeria , and 
Mr T R Stodait, to be dairy mstnutor Palestme 
Father H V Onj., Kathfamham Castle, Co 
Dublm, commenting on the correspondence m Nature 
ofHept 6, p 361, reminds us that an Lnghsh transla- 
tion of Boacovich s ' Ihoona PhilosophiB Maturalis’ 
by Mr J M Chdd was published in 1922 by the Open 
Court Pubhshmg Co , and a review appeared m 
Mature of Dot 30 1922, p 870 In this work 
Boscovich gives his views on the properties of matter 
and m one of the bupploments he goes so far towards 
the theory of relativity as to afhrm the mcoiistancy of 
length of a measurmg rod moved about in space An 
article, entitled ‘ A Jesmt Pioneer of Relativity ’ , m 
eluding quotations from Boacovich s work, appeared 
m the issue for July 1926 of the Dubltn Bevtew 
RsTERRmo to Dr Dirac’s suggestion with regard to 
‘ negative energy ’, m hia British Association paper on 
tile proton. Sir Philip Hartog writes to recall Osborne 
Reynokls’s theory that matter represents negative 
mass ” (” Sub meehanics of the Umvene ”, 1903, p 3). 
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The theory wm originally put forward, with oxpen 
mental illuetrations, m 1902, m hi> Rede leeture On 
an Invermon of Ideas as to the Structure of the Uni 
verse ’ It is worth while supplementing this reminder 
by mentioning that m a letter in Natukk of Aug 18, 
1898, Sir Arthur Schuster suggested that potential or 
negative matter mi^t exist, and m a further letter in 
the issue of Oot 27 he direct attention to papera by 
Prof Kail Pearaon Mid A Fflppl on the same subject 

Ahbamoxmbnts have been made for lectures during 
the forthcsonung winter by Mr H V Gamer, the 
guide demonstrator, and other members of the staff 
of the Ruthamsted Experimental Station, Harpen 
dan, to chambers of agriculture and horticulture 
farmers clubs, farm workers associations agncul 
tural societies, etc , on the Kothamated experiments 
No fee is charged for the lecturers serviooB, but any 
association engaging them would be expected to 
defray their travelling and hotel expensee and to 
make such ammgoments for the lectures os may bo 
neoeeoary AU communications regardmg lecturee 
should ^ addressed to the Secretary, Rothamsted 
Experimental Station, Harpendm Herts 

DxTAua of a course of lectures on modem methods 
of analytical chemistry to be given during the forth 
coming session have been received from the Prmcipal 
of the Hackney Institute (London Ckiunty Council) 
These lectures cover a wide held, mcludmg grain 
metric volumetno optical electrical gasometric micro 
and biological methods Owmg to the rapid growth of 
organic and phjrsioal ofaemiatry the tune left for the 
study of analytical chemistry is a dunmishing quantity, 
and the graduate possibly with a good honours degree, 
taking up a position m a laboratory, soon finds that 
there is a lai^ gap between his academic knowledge 
and the requirements of practice buch a course as 
that mentioned above, if accompanied by suffloient 
laboratory work should help to fill this gap The 
teaohmg of analytical chemistry m t,reat Bntam is still 
far behmd that given m the United Sutes and Ger 
many 

A joiiCT committee of the Association of Special 
Libraries and Information Bureaux (Sir Frederic 
NathMi and Lieut Col L Newoombe, National 
Central Library) and the British Society for Inter 
nataonal Bibhography (Dr S C Bradford, Soienoe 
labraiy, and Prof AFC Pollard, president of the 
Ihstitut International de Bibhographie) has been 
formed to advise and assist m the adoption and use 
in Great Bntam of the Umversal Decimal Classification 
of the Institut International de Bibhographie, which 
has proved to be a suitable system for mtemational 
use and is already widely employed The mter 
national adoption of such a standard system of 
indexin g would enable references to mformation on 
a*iy subject, whatever their source, to be brought 
mto their correct plaoee m a bibhography, and th« 
would tend to the preservation and freer exchange of 
knowledge m every mtelleotual field Any one mter 
eeted is mvited to oommunicate with the Aasooia* 
turn of Speoial Idbranee and Information Bureaox, 
86 Bedford Square, London, W 0 1 
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Wa regret that by an error the official spdlmg of 
Kanohenjunga was inconeotiy given m a note m 
NATcaa of July 12 (p 69) The spellmg now adopted 
by the Survey of India is that given above 
The summer issue of The Ftf/hi epotnat Dtasoss, the 
journal of the Reeearoh Defence Society, contains the 
annual report of the Committee, and an epptei la made 
for additional support as the expenditure has been 
£400 m excess of income during the last four yean 
The fourth Stephen Paget memorial lecture, by Mn 
Edward Mellanby, on ‘ Diet and Dental Diaeaae 
IS reported, and gives an mteresting survey of the 
subject illustrated with platee, as well as demon 
stratmg how much we have learned on this subject 
from experiments on animals 
Tnx Cambridge Instrument Co , Ltd , has published 
a catalogue (No 168) of alternating current mstru 
menta suitable for high frequenctea Recent progress 
m radio telegraphy and telephony has produced a de 
mand for accurate mstrumente of this type In read- 
ing the catalogue, we were specially mtereeted m 
the alternating ouixent potentiometer, the standard 
mutual mductometer and the oapaoitanoe bridge, 
all deeigned by Albert Campbell We also noticed 
the thenmomc voltmeter designed by E B Moullm, 
which has both scientific and mdiutnal uses It has 
the imique quahtiee of abeorbmg practically no power 
from the circuit and poeseesmg very httle oapamtanoe 
At low voltagee it is about forty tunes as sensitive as an 
electrostatic voltmeter The Cambridge Instrument 
Co , Ltd has also published a very useful Supplement 
to list No 102 desonbmg the best methods of 
measuring mduotanoe, oapaoitanoe, and resistanoe witii 
the instruments given m the list 
Atpucatioms are mvited for the followmg appomt 
ments, on or before the dates mentioned —An assist 
ant for work on virus diseases of the potato — The 
Establishment OfiBcer Department of Agriculture 
for Scotland Queen Street Edmburgh (Sept 87) 
A city Migineer and surveyor to the Urban Sanitary 
Authority— ( hairman of the Health Committee, 
under cover to the Town Clerk Mumcipal B uildin gs, 

I I iverpool (bept 30) A principal of the Aston 
Tochmo^ College — Chief Education Officer, Educe 
tion Office Margaret Street Birmingham (Sept 30) 
An assistant inspector of education and agnoultur^ 
assistant — Director of Education, Sprmgfield, Maid 
stone (Oct 6) A prmcipal of the Constantine Tech 
meal College, Muldleebrough — The Acting Seore 
tary. Education Offioee, Middleebrough (Oct 8) A 
jumor assistant (male) m the directorate of baJBistio 
research — Chief Supenntmident, Research Depart- 
ment, Woolwich, 8 E 18 An advisory agncultiual 
chMnist under the scheme of the Ministry of Agncul- 
ture snd Fisbenes for the provision of teohnioal 
advice to farmers — ^TheRegistrar.Umveiwty.Reedmg 
A full tune teacher of engineering at the Chtimaford 
School of Soienoa and Art — W Alston, Education 
Office, 80 Duke Street, Chelmsford A water and 
sanitary engmeer for the Public Works Department) 
Trmidad— The Crown Agents for the Colomm (quoting 
M/82e9),4MiUbank.SWl 
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Maori Fortifleatleii —The Beeorda of the Avetland 
Inottiufe and Mueoum, vol 1, No 1, oontaina an 
aooount of the examination of the Piraimui Pa at 
Matawhana. Wukato. N Z , bjr Mem J W Delph 
and Gilbert Arohey, dureotor of the Instetute llie 
elaborate terraoea of the Maori fortification are utu 
ated on natural stronsholda formed by aenee of rock 
capped headlanda of tiie hith rhyohte plateau of 
Oentral Waikato The genwal layout of the fortifloa 
tione la aa followa (1) A flat portaon of the morae 
hi^ up on a broad spur, below which la li) a aenea 
of terraoea on either aide of the steeper ndge formed 
by the narrowmg apur, leading down to (3) a still 
narrower and much steeper sided ndge out across by 
a de^ fosse and so forming a strangly protected 
approach to (4) the stronghold and citadel, a rhyohte 
o®Ppod, vertical walled ipur runm with precipitous 
cliffs above the Waikato valley The pa is very noh 
m storage pita of both the subterranean and semi 
subterranean type The former are built on flat 
ground wherever available, the latter at the base of 
some of the terrace walla The subterranean pita 
are 6-S ft m diameter and about 8 ft to the dome 
In one which was cleared it was found that the floor 
was dmded into bins, which would indicate its use for 
the storage of roots In one, the original door frames 
wero still in place tightly fitting to keep out the loose 
aoil Besting on the upper edge of one was a slab, the 
wood bemg well cut and ongmwy about 2 in in thick 
ness These pits penetratetl into the hard rhyohte, and 
it was possible to see the method of working Blocks 
of stone were worked behmd or undercut so aa to 
enable large slabs of rock to be broken off The 
^ah showed a skill which would not disgrace the 
emcient tools of a modem mason 

Manna Molluica of Islands of the West Coast of 
Me»eo — In three consecutive papers, A M Strong 
and G D Hanna give the manna molluscan faunas of 
some islands off the west coast of Mexico visited on 
aa. expedition smt out by the California Academy of 
Sciences m 1926 ((Proc Oahf Acad Set , 4th Senes, 
vol 19) Each paper consists of a full hat of all the 
known species with mtroductory iltustrative renmrb 
Guadalupe Island which lies about 180 miles south 
south west of San Diego, California, is represented m 
the Academy s collection by 87 species, of wluch 9 
appear to be new Almost all are shore or shallow 
iratar forma and some have a wide northern range 
Their presence, the authors hold, can be most satisfac 
tonly accounted for on the supposition that the fry 
or s^wn were transported on masses of floating kelp 
W a current at some tune runmng along the southern 
CMifomian coast and turning out to sea at an angle 
that osumed it past the island Hi the ReviUagigedo 
Islands oolleotions were made at Socorro and (Sanon 
islands and 61 species are recorded, the bulk of which 
would seem more propwly to beltmg with the faunas 
of the Galapagos Islainds or Panama than with that 
of the Gulf of California The Bevillagigedo fauna 
has the character of a waif fauna amvedby chance 
The islands have probably not been connected to the 
m a inl a n d, even by a shallow submanne ndge, during 
late geologioal tune and do not seem to have existM 
at au for a suffloiexitly long period for the mcdluaoa to 
have developed insuliv speoiea Tree Manas Islands, 
TCiere the expedition made a short stay, have been 
oanqaaratively frequency visited before, but the list 
of known forms of marme moUusoa has now been 
Imni^t up to 211 speeies 

Starfishes of the Pacific — ^A numogiaph of the 
“Asteroidea of the North Padflo and Adjaoant 
No aiT7 Voi. ISfll 


Waters ’, by Prof W K Fisher of Stanford Umver 
nty, California, is published as Bvlieitn 76 of the 
Umted States National Museum Fart 1 was issued 
m 1911, Fart 2 m 1928 and now the work is oom 
pleted by a third part m lai^ quarto of which 366 
pages are numbers as such, while other mtervenmg 
pages bear outlme or half tone illustrations on one or 
both sides and are numbered as 93 plates Theee 
bear deaonptionB and figures of the subfamihes of 
Astemde — ^AstenmsB, NotasterunsB, and Neomorph 
asteruuB — first of the northern hemisphere, then of 
the southern There are 71 species recognised in the 
former and 76 m the latter The former, however, 
receive much fuller treatment and occupy most of the 
volume The Neomorphasterinse appear to be eon 
fined to the southern hemisphere while of the other 
two subfamihes, no southern genus is found without 
doubt m the northern hemisphere Dr Fisher 
establishes two new subgoiera of Leptaatenae — 
Neaastena* and Hexartenae also Badiyaalenae, a sub 
genus of Dtplaetortaa Srmuutenae and NeoamUaator, 
new genera of Aatenine The monograph contains 
useful keys and name lists and the (lesonptions and 
diagnoses are drawn up with Dr Fisher a customary 
care 

Philippine Land Shells — An exceedingly useful and 
important bummary of Philippine Land Shells ' has 
been compiled by L A Faustmo (Fhtltpptne Jour 
Set vol 42) as supplement to Monograph 26 of the 
Fhihppme Bureau of Science m which bis bummary 
of the Marme and Freeh water MoUusks was given 
The work in question consists of a list in systematic 
order of all species of land shells dceonbod or reported 
to occur m the Fhihppme Islands, with reference to the 
ongmal description of each and the name of the 
incuvidual island where it was found ihere is also 
sn alphabetical mdex to genera and synonymic notce, 
while occasion has been taken to append a small 

Addenda to Monograph 28 

Earthquakes with Deep Foci — The repoit of the 
Seismologioal Committee presented at the Bristol 
meeting of the Bntiah Asswiation is the last drawn 
up mainly by the late Prof H H Turner One of 
its most mterestmg seotions is that which relates to 
earthquakes with very deep foci When the epi 
centres of theee earthquakee are plotted on a map of 
the world, it is seen that they are not distributed at 
random but are confined to a comparatively small 
portion of the earth s surface The boundaiy of this 
area, as drawn by Prof Turner, is a roughly oval 
curve, reoobing from the coasts of Chma and Japan 
to half way across South America The centre of the 
curve IB on the eauator m longitude atout 160“ As 
the area ooven the greater part of the Pacific, it is 
suggested that this oistiibution of deep focal earth 
quakes offm some support to the theory that the 
moon was detached from the Faoifio bed 

Dislocatioiw of the Crust with the Japanese Bsrth- 
qusko of 19x3 — Soon after this earthquake, the 
Military Land Survey re levelled several routes m 
the oentral area The results showed such regsoarkable 
changes tiiat it was decided to measure the whole 
Kwanto distnot The field work was finished m 
1927, re observsituHCis of the primary tnangulotion* 
pomts having been earned out over on area of about 
6600 square milee, and of the secondary and tertiary 
pomts over on area m the seveedy region cd 

about 3000 square miles A sammary of the resulte 
w given in Bn ri i s h by R Sakuryobu m the BuXUtm 
0* ^ Imperial Basthquake Inveetagatioa Cimiinittee 
(vol U, No 4,|)p 1^, 1930) TSw baw line hea 
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m one of the moet devMteted regiona to the north of 
Bagaim Bay The new meaeuiement made m 1984 
■howed that, smoe 1910, its length of about 3^ nulee 
had moreaaed by 9 7 m The greateet displacement 
of a primary point is that of 1 1 ft 7 in in the island 
of Omima, but this is exceeded m five of the tertiary 
pomts, the maximum being 12 ft 6 m To the 
north of Sagami Bay and for about 14 miles mland, 
the ground was devated, the greateet rise bemg 6 ft 
1 in near Oiso In the area of subaidenoe farther 
north, no point sank by more than 4 ft 2 m In 
the Boao penmsula, the change is usually one of 
elevation, the greateet rise bemg 6 ft 3 m at its 
southern end Near the centre of the pminsula, 
however, there are a few small areas of depreasion, 
in one of which the ground has subsided by so much 
as 5 ft 7 m 

Electrical Resistance of Ferro-magnetics — The 
issue of the Phynkalttehe Zettaehrtfl for June 16 con 
tarns an account of the measurements of the changes 
of electrical resistance of iron and mckel wires when 
magnetised longitudinally, by Dr O btierstadt, of the 
Odttmgeii Institute of Applied Electricity The wires 
were magnetised m a coil givmg fields up to 250 gauss 
and their resistsuioes were measured by means of a 
Kelvm double bridge No influence of the direction 
or magnitude of the bridge current on the resistance of 
the wires in any field tould bo detected The change 
of resistance on magnetisation was in aU cases found 
to be sm morease and the fractional mcrease was 
found for non 10 and for nickel 10 *, where 

B 18 the magnetic mduction m the material Hie 
chanm of resistance show a small hjrstereeis effect 
which probably accounts for the fact that some 
observers have found a decrease of electrical resistance 
m weak magnetic fields 

AltsrnsUng Stresses aa4 Single Crystals of Metals — 
Studies of the behaviour of single crystals of metals 
subjected to altematmg stress have hitherto been 
confined mainly to crystals of the cubic system 
From a theoretical pomt of view, it im importfut to 
know whether the planes of greatest atomic density 
or the Imea of great^ density are the principal deter 
minmg factors m mechaiuial slip for this reason 
special interest attaches to two paiiers by H J 
Gough and U L Cox in Vol A127 of the Procerdin^s 
of the Royal Society, deahng respectively with the 
behaviour of single crystals of smo ana antimony 
under alternating torsional stresses Antimony was 
chosen because the jilanes of maximum atonuo 
density in this metal do not contain any of the lines 
of maximum density, but the lesults were incon 
elusive, as the specimen could not be mode to deform 
W slip, but tracked along certain crystal planes 
Tno expenment is to be rejieatod with bismuth, 
which has a gt eater degree of plasticity On the 
other hand, xmc, which has a close packed hexagonal 
lattice, has given very satisfactory residts Shp 
occurs, os m static testing, on the basal plane, and its 
direction is that of the must highly stressed primitive 
direction The twinning planex have been accurately 
determmed, and it has b^ shown that the occ urrenoe 
of twins as well as of slip bands is controlled by the 
entenon of maximum resolved shear stress on the 
shp plane Twmning in zme has many features of 
mterest, some of which are explamed and others 
noticed for tlie first time m this paper, which is verv 
fully illustrated 

Pulsatleni in Rotary Converters -About thirty 
years ago, Gisbert Kapp and Bertram Hopkinson 
wrote papers on the abnormal workmg of Rynohronous 
motors Explanations were given of their irregular 
No 3177, Vol 126] 


workmg m oertam oases and formulis were obtamed 
for the pulsatioiu which, supeipoeed on the steady 
running motion, produce the phenomenon of phase 
swinging Hopkmson’s theory, which shows how 
these pulsations can be damped by suitable devioea, 
has proved of great use in practice The analogous 
problem of the rotary converter can be treated m a 
Similar way This device consists of a maohme which 
acts both as an altematmg current synchronous 
motor and as a direct current dynamo It takes 
alternating current m at one set of terminals and 
dehvers direct current at the other, the power lost 
in the transformation bemg at the most a few per 
cent These maohmee when running on a fluctuating 
load sometimes run irregularly owmg to the pulsa- 
tions produced H Cotton, m the Journal of the 
InetUution of Elednoal Engineers for August, dis- 
ousses theoretically the theory of the motion in this 
case The violent pulsations are caused when the 
free and the forced periods or harmonica of either 
synchronise Formula are obtamed for them and a 
rough verification is given by experimental results 
The particular case when the maohme is short oir- 
ouited IS considered The moohamoal analogy given 
for this case is the motion of a balhstio pendulum 
Incidentally, considerable light is thrown on the 
requirements for the quick acting (ircuit breakers 
which are m common use on the direct current side 
of these morhines 

The Glass Blectrods — The use of the glass membrane 
electrode in determining hydrogen ion concentrations, 
although It has recmtly been ^own by Mclnnes and 
others to be liable to error, is extending cmd the 
description of a tnode value arrangemmit for use 
with the electrode, given by & B Harrison m the 
July number of the Journal of the Chemical Society, 
IS therefore of interest The preparation of a new 
tj^ of glass electrode is also described m the article 
The teclmique is fully described and the arrang^ement 
permits of an accuracy of 0 02 pH unit over the range 
1 to 12 

Molecular Weight of Legunun — An mveetigation of 
the molecular weight of the protem legumm from vetch 
(Ficta eatwa) by the ultracentrifuge method is de- 
scribed by '^Ogren and Svedborg m the August num 
ber of the Journal of the American Chemical Society 
The two proteins, legumm and legumelm, were sepa- 
rated by a process described m detail A study of 
legumelm sliowed that it is not a simple protem 
Legumm, on the other hand, is homogeneous with 
regard to molecular weight, the moon value of which 
was found to be 208, OW m a phosphate buffer of 
pH>=0 8 This, and other constants determmed, 
agree withm the limits of experimental error with the 
values for five other vegetable proteins previously 
investigated 1 ho molecules of legumm are sphenoal, 
with a radius of 3 96 

Density of Carbon Dioxide — ^Especial mterest 
attaches to the density of carbon dioxide on aoooimt 
of Its oloee relation to several equations of state In 
the June number of tiie Canadian Journal of Be- 
eearch. Cooper and Maass describe measurements of 
the density of the gas of sufficient accuracy to pmmt 
of direct extrapolation to zero pressure so os to give 
the limiting density of the gas F^m this, the atomic 
weight of carbon, 12 0083 ± 0 002, follows directly It 
was found that the graph representing the appoient 
molecular weight at 0° plotted agamst the pressure 
was a straight Ime Fml experunental reeulte are 
given in the pax>er The vune of the molecular 
weight at S T P agreee veiy well with that obtamed 
by Ouye from the weight of a normid litre. 
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Philippine Archaeology. 


PROF H OTLEY BEYER, head of the Anthiopo 
logical Depcutment of the Umvernty of the 
Philippmee, haa collected important aroh«Bologioal 
material during the last four years In 1926 the 
construotion of a dam on the Novaliohee River brought 
to light a prehietonc village and cemetery which within 
the apace of four months yielded some eighteen thou 
sand specimens During the next three years extmded 
reconnaissanoe and excavation in the neighbourhood, 
mostly withm the province of Rizal, brought to light 
nearly a hundred sites and an enormous amount of 
material, running mto scores of thousands of objects 

Previously to these discoveries, the archeology of the 
Philippmee earher than, say, a thousand years ago was 
a blank Almost at a stroke it has been earned back 
at least to the early neolithic and possibly earher 
Although the matenal has still to be workM out m 
detail, certain broad conclusions are possible These are 
summarised and their beanng upon the prehistory 
of Eastern Asia indicated by Prof Roland n Dixon 
m vol 69, No 4, of the Pricttdmga of the American 
Philosophical Society 

On the Novaliohes site five archoiologioal honzons 
were distinguished Of these, the most recent con 
tamed celadons, porcelains, and other ceramics, some 
dating back to the early Hung dynasty This was 
preceded by two strata belonging to the iron age, 
below which were two stone age levels, one character 
ised by polished implements associated with fairly 
good hand made pottery, and the earlier by imple 
ments only partly Mlished, associated with a cruder 
type of potttoy llie extended observations m the 
province of Rizal revealed two earlier atone age 
phases, of which one is marked by deeply patmated 
chipped implementa identical witii the so called 
Barman of Tonkm and not accompanied by 
pottery, to which both stratification and typology 


justify the application of the term mesohthio , and 
a second m which typical mioroliths and deeply 
tinated Moustenan like forms suggest, m Prof 
xon s visw, the conclusion that they are palico 
lithio, even though the evidence of stratification is 
lacking 

While it would be well to accept Prof Dixon s final 
Bugration only with very considerable reserve pending 
further evidence, there can be no two opmions os 
to the great value of Prof Beyer’s contribution to 
Phihppme arohaology Its full significiuice, however, 
will not become apparent until it has been correlated 
and studied comparatively with the archaeological 
material which has bsen, and is still being, brought 
to light m China Tonkm, the Malay Peninsula, and 
the Dutch East Indies Wlien the time m npe for the 
oollation of the material from the whole area, and 
further, when it is brought mto relation with the 
matenal from India, it should throw a flood of light on 
the racial and cultural drifts of eastern Asia 
In commenting on the material from the iron aaa 
strata m the Philippmes, Prof Dixon points out the 
similanty and in some cases identity of the iron and 
glass objects to those found in the dolmen tombs and 
um bunals of southern India, and refers to similar finds 
in the Malay Peninsula, Java, and Borneo As he 
goes on to urge the necessity for research in southern 
India as a way station ’ between western Asia and 
the Philippines, it may not bo moppurtiine to refer 
to the work of the Indian Research Committee of the 
Royal Anthropological Institute on the archaeology 
of the bead in India A collec tion of type senes of 
Indian beads has been formed which is available for 
students, and the first instalment of the Committee s 
wo r k , with coloured lUustratumh of beads from 
southern India and Sarawak, is, we understand, to be 
published as a special number of Man m October 


Seventy-fifth Annual Exhibition of the Royal Photosrraphic Society. 


^HE annual exhibition of the Royal Photogrtmhio 
A Society was opened at 36 Russell Squaie, Jion 
don, W C 1, on Saturday, Sept 13. and will remain 
open until Saturday, Oct 11, from 10 a h to 9 ph 
each weekday except Tuesdays and bndays when it 
will be closed at 6 p k The folloMnng lectures are 
being debvered during the exhibition, at 7 p m on the 
evenuiM stated Tuesday, Sept 16— Ihe Mystery 
Bird of Bntam and other Stones from Birclloncl , by 
Okver Q Pike , luesday. Sept 23, From Alp to 
Apenrune , by J Dudley Johnstone, president of the 
Royal Photographic Scxiiety , bYiday, Sejit 26, the 
lantern sbdes seleoted for the exhiintion will be pro 
leoted on the screen , Tuesday, Sept 30, a popular 
lecture on astronomical photography, by F J Ellers , 
Fnday, Oct 3, ' Kew Oordau — Some of its Beauties 
m Colour ”, by F R Newens, Tuesday, Oct 7, 
Tunis to Algiers , by the Rev H O Fenton , 
Fnday, Oct 10, the amateur cmwnatograph films 
on 10 nun (sub standard) him which have been 
■elected for the exhibition will be projected on the 
screen 

This exhibition may be divided roughly mto three 
olaasee piotonal work, record work, and research 
oonoenung photographic matraials 

The pictorial work shown is from all parts of the 
worid and is, of course, first rate Practically ah of 
^ important methods of photographic techmque m 
both colour and monochrome are represented 
Photographic recording u now usra os an aid to ^ 
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vast number of octmtiee teaching advertismg and 
leeearoh all make use of it Ihe exhibition contains 
examples of all these applications In the natural 
history seition are many beautiful photngiaphs of 
wild animals and binls in their natural surroundmOT 
anil also of other objects Two striking prints by 
Mr J A Speed show a field mouse m the act of 
rescuing its young Mr D P Wilson exhibits a (pod 
senee of marme subjects, includmg one of Golden 
btar corals found on the shore at very low water m 
Cawsand Bay, Cornwall Mr W C Davies has three 
prints of the fossil remains of some very loige insects, 
one being a kmd of dragonfly with a wing span of 
about 12 inches 

Archipologists will bo interested in several senes of 
photographs of the Roman Wall and other Roman 
remains shown by C Mason and O E Peachy 
Aerofilms Ltd show a vertical view of Ashdown 
Forest on which may be noted the famt mdication 
of a Roman road and an enclosure probably built 
sometime about t^e commencement ot the Ghnstian 
era This pnntshows the way m which acnol observa- 
tion BMists m the search for ancient remains which 
are almost mvisible at ground level 

As usual, cloud photomphy is very well rrareaented, 
and for his work m this field Mr G A Clarke has 
been awarded a medal 

Last year note was taken m NATtnuD of some very 
fine spark photographs by P B Qoayle, who showed 
BeverM records of bullets and shot olustera m flij^t 
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In this present exhibiton, Mr Quayle shows the stiooeeded m makuig s very thorouf^ study of|the 
bullet just as it penetrates a steel plate and Just after, photo oonduotanoe of silver bromide By means of 
its jacket stripped off and its leM oora braken mto models they now show some of the prmapal faots 
fragments munming with ffymg particles of the steel ansms out of their work Inoluded m the same 
plate Itself The mam part of bis exhibit is, however, exhibit are speounens of large suifde crystals of sihrar 
devoted to a study of guns at the instant of hnng bromide These were prepared by methods similar 
It IS shown that the ' high shooting ’ of revolvers is to those employed for making sm^e ozystale of oopper 
not nearly accounted for by change of aim duo to Ihe samplm shown are probably the largest sin^ 
remnl, but is due m part to an upward velocity given crystals of silveir bromide which have yet Men made 
to the bullet as it leaves the miu»le Another senes Word Ltd show some examples of the influence 
of photognmhs shows the bursting of shot guns of dyes on the spectral sensitivity of photomphio 
caused by plugs of clay inserted m the muule before matenalB, together with a very fine example ol a olear 
flrmg, a fine object lesson to the sportsman who is photograph taken on a muty mommg by the use of 
molmed to cany his gun carelessly over clayey a plate sensitised to the infra red and with a so called 
country infra red filter * 

General Motors Research Laboratonee show a An instructional exhibit of great mterest is shown 
photographic study of combustion m engmes The the research laboratories of Messrs Thomas 

examples given are for vanous mixtures of fuels lAingworth, Ltd It illustrates how the development 

Some of these show pressure diagrams obtamed during of the negative must be controlled m order to yield 
detonation a good pnnt on a given prmting paper For oompm 

The very great extension of research m the photo son the original object is shown m its proper b^tmg 
gra^o mdustry during recent years is well shown m by the side of vanous negatives and prmts The 
this exhibition Five pieces of apparatus are shown, limitations of photographic prmts on paper are 
each one being of considerable importance Kodak emphasised by moludmg witii the prmts a positive 
Ltd exhibit a sensitometer designed for testing transparency The latter is seen at once to be a much 
sensitive matenals a ooloruneter mtended for check more faithful rmreeentation of the onguial This wss 
mg the colour of materials such as sensitive papers, so sinking to the wnter that he at onoe wmt on to 
wrapping papers, cards etc , a goniophotometer for see agam the pictorial lantern shdes m the exhibition 
stutmng tho polar reflection curves for cinemato These are arranged for viewing aa transpareaoiee, 
mph Borettia and also a mirror arc for use with the and when so displayed give a demonstration of photo 
Kodoscope apparatus for projecting 16 mm omemato graphic rendering of tone which is considered by many 
gr^h Aims The Bntish Photographic Research people to be far more beautiful than that obtamed by 
AssMiation shows the latest design of photoeleotno any other method It is unfortunate that much of 

density meter os now marketed the beauty is lost when the pictures are projected on 

Dr F C Toy and O B Uamson have recently to a screen BOR 


Recent Studies of the Foramuufera 

’'FHE Forammifera constitute a class of Protozoa one which justifies the constitution of a new species, 
which provides many problraos of great mterest and particularly so m the lower orders of anum^ 
for the morphologist, the s^tematiat, uid the paisa where variation is wide and breeding expenmenta at 
ontologiat Their remarkable life history, the bMuty present impraotioable 

and elaboration of their shells, and the records of their The recent mveetigataons of Heron Allmi and Ear 
oeourrence m the rooks from the most Mioient tunes land, m which the most elaborate methods were used, 
have been the subjects of many elaborate and import lend support to the view that among the free un- 
ant treatises m recent timee It is difficult for any- attached Forammifera there may be a true speoiflo 
one to follow the progress of our knowledge of the diacontmuity 

group m all these directions , but as m other groups of Qlobngvnna enttata, for example, from the deep sea 

anuxuils, it is the work of the syatraaotists which is mud of the South Atlantic seems to be, undoubtedly, 
most usually set aside aa suitable only for the perusal a good species Vrom the smallest immature forms 
of the specialists 0 08 mm in diameter through a longsenes to the largest 

Aoourate description and illustration of the vanous mature forms, 0 18 mm , the chwacteinstic features 
forms of animal life whether species or vaneties is the which durfanguish it from the other species of the genus 
essential basis upon which the oonstraotion of reason can be observed The some may be said of Ehnribtr 
able morpholomoal theories must rest, and it is not giMa emaaa and several other species desenbed and 
unreasmable therefore to direct attention to the ex figured m these papers 

oellent work that is bemg done m the Forammifera by Among the forms which become attached to foreign 
Heron Allen and Esrlond * m Great Bntain, and by objects at the bottom and lead a sedentary life 
Hofker * m Holland beautiful symmetnes of shell an lost and variations 

The tune is post when a stu^ of the external form in growth and many other oharaoten an rampant 
of the shells was considered sufficient Nowadays the £i the widespread and very oommon Fommn^er 
use of aectiorts for the observation of the canal system Polytnma, for eommple, with its endkas vamties of 
m their walls, m the case of the arenaceous forms, the ramification, them seems to be no speofic diaoon 
nseofskiafmiphB when possible, and the careful search tmuity, and the same is probably true of the genus 
for dimorphism or tnmorohism on neoeoBary for the Oypti^ 

aocurate oetenmnation of genera and species This has led to a great deal of oanfusum m the 

The numbw of specific names that have been given lystematios of the group and to the proposal for the 
to membem of the Forammifera is so enormous that suppresnen not only of spemes but even of gansia, 
theramaybesoinemisgivuigBStotlkevahdityofmany which is quite starthng to some of those aho have 
of the speoMS No doubt many of the old names will taken an mterest in these fonns Thus Hofkar m a 
diatqipear, but it is always diffioult to detemune the recent veiy fine i»mogrs{h has deolared that Hamw- 
dsgm of diaoontanuity between a now form and an old hna htrdmam is identical with Ottrpmtma vtnoUktm 
No.8l77,VoI. 126] 
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and “ 8poi»dotgrema u noihing else tisan a typioal 
Oaan^tena" 

Without fuUjr aooopting all Hofker'a oonohiatoiu, 
it may be aaid that ma work haa brouj^t additional 
auod important evideaoe of the extraordmar vana 
bUity (d these aedentaiy Forammifera aa oompaied 
with that of their aUiea whioh remain free throughout 
life 

This does not neoessanly lead to the oonoluaion 
that apeoiflo diaoontmmty does not ooonr m any of the 
aedtetary Forammifera That would be an estrone 
VMw which IB not warranted by the faota Such apeoiea 
aa Sorotphaera depnsaa and SeKaommma labynnthuia 
deaonbed by Heron Allen and Earhmd m these Mpen 
seem to be good species But it does suggest that in 
some cases such discontmuity has been lost or, perhaps. 


has not yet been gamed, and that their survival de 
pends not on the evolution of apeoiflo characters but 
on their extreme adaptabiUty to the environment by 
their great vanabiUty 

Space does not permit comment on many other 
intenstmg features of these papers but attention may 
be direotM to the account given of the remarkable 
family the Pegididn which have an extraordmanly 
thick shell and an unusual system of ^rtuies In 
this paper there is a reproduction of 1> Orbignys 
ongmaf sketch for a drawing of Botalta dvbui a Tong- 
lost species now moluded in the Pegidida 

S J H 


Angiosperm Ongins 


B WIELAND has a very interesting discussion 
• of the origin of Aiwosperma m the Proeaed 
tnga af the International Congroes of Plant Scienoee 
held at Ithaca, vol 1, pp 439 456 (George Banta 
Pnblisfaing Company, Menasha, Wiaoonam. 1929) 
Naturally this account contains a particularly m 
terestmg recapitulation of the mam features of the 
discoveries m the Cycadeoideae with which the author a 
name is now linked through the genua WteUmdxeUa, 
established as the result of Nathorst a fine reoonstruo 
tion of diffloult Swedish and Yorkshire material but 
this general account is particularly valuable os it 
aynthmises the available material m a problem which 
ranges the whole globe and a considerable part of 
geological tune 

Wieland argues that the Jurassic was a time of leaf 
and oamllary change in the eariier Angiospenua, ]ust 
aa the Cretaceous was the tune of oontmued stem and 
floral change m fully charaotensed Angiosperms He 
pomts out that the abundance of .^igiosperms m 
Cretaceous rooks is due not merely to the mcreosing 
complexity m the phylum but also to the greater 
thick ness of the more and more recent plant beds 
From this pomt of view he advises the botanist not to 
take too senously the ^lorats suggestion that the 
Angiospenns originated loo^ly and suddenly , rather 
this impression may be due to imperfections m the 


earher plant record thus he ooloulatea that of 
Jurassic times our plant records represent perhaps a 
ten^ of one per cent of the species then existent, and 
those recorded mamly by dissociated leaves stems 
etc , more ruely by flowers and fnuts ^me impres 
sions of mterestmg new, possibly Dicotyledonous, 
fnuts are recorded from RniBtio plant b^s of the 
Argentme Wieland states that wo fossil senes of 
insects desenbed from these beds mark the Argen 
tme Rhetic as one of the most important fossil 
looahties m the world 

Wieland concludes that there is every reason to re 
gard the Angiosperms, so far as actual descent goes, 
as old quite as old as pmee, and polyphyletio He 
pomts out also that, from studies of loeail forms it is 
easy to get a false impression that giant forms pre 
dommatM m fossil peiiods, where specudued types 
make up the bulk of the fo^ senes But this con 
elusion IS not justafled . the Cordaites vaned from 
types with leaves ten feet long to those with narrow 
grass like blades Wieland suggests that the con 
traat between the flowers of Dnmyt, m some species 
about the size of those of the chickweed, and related 
flowers a foot across, has surely been par^leled many 
tunes m the geologic post , so that many small fleshy 
forms of megasporophylh were probably grouped mto 
seed cones ^ed to W\eland\ena in Rhietio tunes 


Fluctuations in Flshenes 


^N Apnl 12, 1929, the Conseil Permanent Inter 
national pour 1 Exploration de la Mer held m 
London a special meeting to diaouss the present state 
of our knowledge ooncenung fluctuations m the abun 
donee of the various year classes of food fishes So 
much mterest is now being taken m this important 
branch of fishery research that no less than nmeteen 
papers were read at the meeting, a full report of which 
IMS recently been published * 

Whm the Council entered upon its international 
collaboration thirty years ago, wi mormoua amount 
of woric had to be dons m the systematia det«mina 
tion of the various species, m asoertauung theu- 
geographical ooourrenoe and distribution, and m 
locating their spawning grounds As this woik 
advano^ and man refined methods of biological 
anotyais were brought to bear upon the stei^y 
aoonrm listing mesaBs of data, it gradually become 
clear that to think only m terms of species was m 




adequate, and new concepts of definite tribes or races 
of the vanous species had to be evolved m order more 
clearly to grasp the true state of aflairs m Nature 
Still further research revealed, moreover, that these 
newly discovered tribes themselves often occur m 
Severn more or lees distmot groups depending upon 
such factors as age sue, and sexiim maturity 

These comparatively recent racial mveetigationa, 
and especially the study of the varying age custnbu 
tions m the stock of our chief species of food fishes, 
have opened up new vistas of manne mvestigatum 
They have explained m many cases the amazing 
fluctuations m the yield obtained the fishing 
industry from year to year, and, more important steli, 
it has even been possible to forecast future fluctua- 
tions — an achieveinent of vaey considerable practical 
value 

A paper read by Dr Harold Thomsen outlmiiM his 
wortc on the haddock may be taken as typioid oi tins 
branch of nuunne research, and mdioates the possi 
bihtMS mherent m the remits so for obtained After 
diseussmg the moidsaoe and amiflitude of brood 
survival. Dr Thomson proceeds to consider the 
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possible oauaes underlying them The following are 
suggested 

Venation m the looahty of the spawning ground 
In the case of the haddock, the mam centre of spawn 
mg activity may vary in position by so much as almost 
2° of latitude The effect of this movement of loca 
tion IS probably mainly an mdiieot one in that it 
influences the primary dietnbution of the eggs and fry 

(b) The numbers mid average age of the spawning 
flab The spawnmg shoals are always oomposed 
ohieflv of haddock from three to six years old, and 
therefore molude a senes of broods dinenng m them 
selves m initial numenoal strength As there is an 
appreciable diSerenoe between the spawning locations 
assumed bv younger and older haddock, the outcome 
may well be that the eggs and fry resulting from the 
spawning of younger fish predominating m one year 
will dnft in quite a different set of currents from those 
resulting from the spawning of older fish predominat 
mg in another year 

(c) Early food supply There la reason to suppoee 
that the food requirements of the earlier (fry) stages 
are highly specialised, and that the necessary fmid 
orgarasms fiul short of the demand to a greater or 
less extent m certam years This, possibly, is the 
mam cause underl>ing the not unusual wholeealo 
failure of a brood 

Finally, as a result of careful analysis of the existing 
composition of tho North Sea haddock, Dr Thomson 
has been able to fomitdate the following tentative 


I eetunate of the unmedmte (1929) outkxdc for the 
fishery “ As the 1927 brood nas proved to be alinoet 
a failure, oatohee may be expected to dwmdle briow 
I the normal from the late autumn until well mto next 
year (19S0) About August of 1930 there should be 
a mariced mcreaae m the catohea owing to the up 
growth of the very euooeesful 1928 broM In 19Sl 
still greater oatohee should accrue This is as far as 
oan be seen ahead, for by the autumn of that year the 
influence of the 1028 brood will be waning and the 
next determining factor will be the quality, aa yet 
unknown, of the brood of 1929 Estimations are 
therefore neoeesanly restricted to about two yearn 
ahead in the case of the southern portion of the North 
Sea If these general anticipations prove oorreot an 
attempt should oertainly be made to form seaeonal or 
even monthly foreoaste for the mam fishing grounds ” 
Dr Johan Hjort, in a bnef survey of the methods 
and general pnnoiplee imderlymg mveetigations mto 
fluctuations in the stock of fishes, lays great strees 
upon the importance of the work He suggests the 
settmg up of an mtomational biologncal organisation 
for the regular observation of age distribution m the 
stock of our food tishos and of the relative — m tune 
perhaps even the absolute — numenoal strengths of tho 
year claseee Such a biological servioe, Hsslmg oon 
jomtly with both biological statistics and a biochemical 
study of tho fluctuating oonditions m the sea, would 
in due course throw new light on many problems, and 
render possible a trustwort by fishery prediction service 


Luinaeus and the Production of Artificial Pearls 


T INN.<EUS was a great naturalist, but one mtheis 
a fresh idea of his manifold mterests m Nature 
from the senes of articles in Sven$kaL*nn4 SaUakapetM 
ArMhtfl, Arg 13, 1930 One of the most ourtous 
of tliese papers, by Ciustaf Drake, recounts an in 
ourbion 01 Liimnus into the artihoial pearl trade 
In the course of his journey through Lajiland, Lm 
lUBUs paid a visit to a pearl fishery, where the pearls 
were derived fiom fresh water mussels Knowing 
that vanouB species of mollusca, both fresh water 
and manne, could prodiue pearls, he formed the 
opinion that theoretically they could be formed by 
any shell, and turned his attention to their artihoial 
prMuction He earned out several successful ex 
perunents, and Beckmann records that m he 

was shown by lonnieua himself four or five real 
pearls lying within the shells of Mya marganttfera, 
with the proud announcement hoa unxmes rpse 
aHtflew meo aroano collect Before this time, 
however, word had got abroad of Linnwuss pearl 
makrng secret, and m 1761-62 he was mduoed 
to demonstrate hu method to Parhiunent As a re 
ward he wee allowed the right of nominating hia 
own succeesor, and ohoee his only son But he also 
had a tempting ofter from a private person for the 
monopoly of his pearl produomg method, though 
he did not accept it 

It IS mterestmg to recall that the manusoripta 
explainmg the pearl produomg method of Lumssus 
came mto the hands of Sir James Smith and to repeat 
the latter s strong opinion regarding the exploitation 
of such scientific reaearchee, conveyed m a letter 
dated Nov 28, 1821 “ Tho only peart* I ever ex 

peoted from the possession of your illustrious oountiy 
man s literary treosuree ore peorti of science, m which 
I have not been disappomted I am contented with 
the^ ud am happy that Sweden appears satisfied 
with what 1 have done for the honour of Luuueus 
^ for the science to which I have devoted myself, 
la humble imitotion of that great man I believe 
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I am poeseesed of manuscripts of his own explaining 
the secret of iiroducing pearls I have also m his 
own cabinet of shells speoimens of pearls so product, 
and of mussel shells in various states upon wluch 
experiments have been made 1 have no intention 
of tarrymg out tho scheme- still lees of paying 
£600 for any further information, nor, in short, of 
entenng at all on the subject, for which I have no 
leisme Can any of our readers say whether tho 
experimental shelu referred to are still m existence, 
and if HO, whether the public has ever had an oppor 
tunity of seemg so mterestmg an exhibit T 
The natural philosophy of Luuubub is the subject 
of another very mterestmg contribution m the same 
Armhnft Ihe Rev Dr Elis MalmestrOm considers 
that although Linneus scarcely formulated a natural 
{ihilosophy of his own, his ideas moved m the direc 
tion of such a philosophy, and m the preface and 
mtroductions to his various works he oftm mdioated 
the direction of his thoughts about the universe, 
creation, life and its purpose Ihree transitional 
stages of develimment are obeervable In the first, 
ending about 1735, Lmimua expressed m the first 
edition of bystema Naturae ” a etatio idea of Nature 
which be had gathered from the Bible and especially 
from the creation myths of the Old TeatemeDt Such 
an idea is preeuppom by the whole of his aystematio 
work, and he never really forsook it The second 
period, up to about 1750, saw an mdeavour to unify 
the disoreponoiee which appeared to be inoreaemg 
between creed and eoienoe The fixity of apeoiea 
seemed lees assured than formerly, but Lidiubus 
stood firm against matenahsm, and adopted the 
phyneo theology of hu day Tho third period, from 
1760 until hu aeath, marked a strong drift toward 
theodicy and a teleolomool view of Nature He now 
adopted a natural theology, m which everythmg 
woiked for the glory of God B^und his thoughts 
on natural philoso^y lay a religious oravmg for 
harmony 
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8«pt SI 1^6 Swesttnc Sieknua In Bn(lan4 — 
Aoocmling to Holuuhed m this year a new kind of 
Mok n eee invaded suddenly the people of this land pass 
uiff through the same from the one end to the other 
It Degan about the one and twentieth of l^tember 
and oontmued until the latter end of October being 
Bo sharp and deadly that the like was never heard of 
to any mans remunbranoe before that tuns For 
suddenly a deadly burning sweat so assailed their 
bodies and distempered their blood with a most ardent 
heat that Boaree one amongst a hundred that sickened 
did escape with life 

Sept SI 1741 Shower of Gossamer at Selborne — 
Gilbert White reoorda( Natural History of Selborne ) 
that before daybreak 1 found the stubbles and clover 
grounds matt^ all over with a thick coat of cobweb 
When the dom attempted to hunt their e3reB 
were so blmdod and hoodwinked that thev could not 
proceed but were obliged to he down ana scrape the 
encumbrance from thoir faces with their forefeet 
About nine an appearance very imusual began to 
demand our attention — a shower of cobwebs falling 
from very elevated regions and contmui^ without 
any interruption till the close of the day These webs 
were not single fihny threads floating m the air m all 
directions but perfect flakes or rags some near an 
inch broad and five or six long which fell with a de 
gree of velocity that they were considerably heavier 
than the atm sphere On every si le as the observer 
turned his eyes he might behold a oontmual succession 
of fresh flakep faUiim into his sight and twmklinghke 
stars as they tumedtheir aides towards the sun How 
far this wonderful shower extended it would be di& 
cult to say but we know that it reached Bradley 
belbome and Alresford three places which he m a sort 
of triangle the shortest of whose sides is about eight 
milee in extent rbe gosscuuer descended even on 
the highest part of the downs 

Sept 33 1834 The Padre Ruis Hurricane — 
This was the most severe humoane on reoord m Santo 
Dominm it takes its name from the fact that it 
began durmg the funeral service over a pnest of that 
name The loss of life and property was appalling 
everything waa laid waste Is^ areas of timber being 
tom up by the roots Hundreds of houses were de 
strwed and many veseels were lost The stone church 
of San Antomo was demolished and its rums have 
been left as a monument of the storm The downpour 
of nun was so great that a flsherman was drowned m 
the prmoipal market as no one dared to go mto the 
street to assist him 

Sept 33 1934 Inundahoa at Lsmngrad— At 10 
AH the waters of the Neva oommmoed to nse 
rapidly and by 7 15 p k stood IS feet above their 
ordmi^ levM Thu flood was second only to that 
of November 18S4 and caused enormous damw The 
flood was caused by a deep depreanon ove^inland 
resultmg in westerly wmds over the Gulf of Fmlaiul 
which heaped up the waters and impeded the flow of 
the Neva The actual flood was due to sea water 

Sept 35 1909 Magnetic Storm— A maanetio 

Btorm of bnef duration but of unusual seventy IBegan 
abrupUy at noon on Sept 26 and ceased about 16 
hours later The ranges at Greenwich— 198 m de 
olmatioa and nifly m horumital force— have not 
been equalled there for at least fifty yean An 
oaoiUaticm m deofanation of S* withm 16 nunutee of 
time waa leoorded at Kew at Stonyhuiet an osoilla 
tronof Sf^withm Snun andoneof 6'’withm 14nun 
at Cflieltanham, Maiylaad An aurora aooompanied 
the duturbanoe of the magnets , at South Kennngtonr 
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m spite of cloudy or overcast skies the green auroral 
Ime was easily seen with a speotrosoopo A large 
sunspot crossed the omtral mendian on Seiit 23 8 
and thu was obsmved spectroscopically to be very 
active about twenty six hours before the com 
menoemMit of the magnetic storm the spot was 
for a tunc nearly obUterated by an overhanging 
cloud of brilliant calcium that probably represented 
a large active prommenoe 

Sept 35 1938 Waterspout oS Deal — ^An immense 
watersj^t was reported over the sea about 4^ miles 
otl Deed It was desonbed as havmg a oomcal shaped 
top which was enmroled by a large rambow with a 
rMnailcable baokmimd formed by heavy rolling 
clouds m which the sun was setting It lasted for 
about ten mmutes 

Sept 36 1903 Heavy Ram in Sicily — On Sept 26- 
27 a barometno depression travelled northwards from 
Tunis and settled over Sicily It was accompanied by 
an extraordmary senes of thunderstorms m the 
course of which more than half the normal year 4 
rainfall fell in five days The most violent occurred 
at 7 26 A M on Sept 26 it lasted only about half an 
hour but m that time several mches of ram fell The 
total for the 24 hours at Linguaglossa was 16 7 lu 
and in five days (Sept 28 20) 29 1 m At San Alfio 
23 3 in fell m two days and 30 6 m m five days The 
storm of bept 26 was followed by extensive floo Is 
At Modica where three small stieams meet tlie floo 1 
waa the first since 1833 and the worst on recor I the 
water rose 10 to 20 feet above the level of the streets 
and 111 persons lost theur lives while enormous damage 
waa done A rock weighing 90 tons was earned two 
thirds of a mile by the force of the water 

Sept 37 1911 Tornado in Victoria — A violent 
toniMo m the shape of a long mverted cone ot cloud 
appeared between Leichardt an 1 Derby ab ut 2 30 
y M and travelled south eastward completing a 
course of 12 miles m about half an hour i^ch 
damaM was done by the wm 1 to bmldinga cattle an 1 
agncmtural machinery and several persons were m 
jured The tornado waa accomi anied by heavy ram 
imd hail some of the hailstones weighmg a pound 

Sept 37 19x3 Heavy Ram —At Wynaal in 

southern India an extrao^inary ramatorm broke at 
1 46 F M unaccompanied by wmd but with a good 
deal of thunder ana lightning The storm lasted an 
hour during which time tiie foil amounted to 9 76 in 
The extensive lowlands were floo led to a depth of 
more than a foot 

Sept 37 38 1908 Floods at Hyderabad — At Hy 
dorabad m the Deccan In lia during the passage of a 
oyolone more than 16 m of rain neany half the annual 
total fell m 36 hours causing the nver Musi to nse 
00 feet A oonsidersble part of the city was rumod, 
more than 6000 persons lost their lives and 100 000 
were rendered homeless 

COBBKOTIOM Sept 10 1903 Gale over Bntuh 
Islee Line 6 for 6 mb (14m) read 6 mb (014 m) 


Societies and Academies 

Pabu 

Academy of Sciences July 28 — Deslandret The 
ra%e» uU*mt$ of the a l kal i s and alkaline earths — 
Bigourdan The obeervatory of Courtanvanx at 
Cmombea — L Blannghem The influenoe of the 
pollen on the movements which precede the ma«ung 
of ^e flowers m poppies — J Cestantin Ihe m 
orresr m reaistanoe to disease (of plants) due to 
altitude The reaistanoe of cultivated plants to 
dienaitr is mmeesod wh«i the plant is grown at a hiffli 
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altitude The reeulta with ratato, ni^ oane, and 
coffee plant are cited — Ch Gravitr and P If athiai 
The reproduction of a p^llopod crustaoean of the 
group Conohoatnaceae (Vyztevm eydadotdei ) — Paul 
Pascal and Erling Botolfaan The muitheaia of methane 
starting with oan»n monoxide and steam In presence 
of a nickel catalyst the reaction between carbon 
monoxide uid steam depends upon the tempeiature 
At 276° C the reaction is 4 CO +2H,0 — i-CH, 
but at 760° C and upwards the ww known reaction 
CO +H,0— >-CO.+H, occurs -E Mathias and G 
Grsnet The daily variation of the electno field of 
the air at the observatory at the coast of Landais 
The results agree with those obtamed at the summit 
of the Puy de D6me and at Val Joyeux in showmg 
daily two maxima and two muiima of unequal 
im|)ortance The amphtude of the daily variation is 
considerable at the lower station the ratio of the 
maximum to the mmimum being 3 for the summer 
2 1 for the spring Paul Delans The geometry of 
connected cycles — ^Jean Pierre Robert Limited 
formulsa of mediation — S Sonoda Radiation re 
sistance of a small antenna osoillatmg m half waves 
— L Bnllouia The electrons m metals and the 
r61e of the conditions of Bran s selective reflection — 
Jean Thibaud and F Duprd La Tour Study of the a 
and Liystals of the fatty acids — J J Trillat and 
A Nowakowski The orientation of the fatty acids 
m contact with a liquid phase It is shown that using 
the method of the tangent dre p it is possible to follow 
the various factors which govern we formation of 
crystals and the orientation of the molecules of fatty 
aci is in contact with various liquids — George I 
Costeanu Batteries with a soihum cathode — Guy 
Emschwillcr The absorption of ultra violet light by 
the alkyl iodides Details of quantitative measure 
ments by the photographic method using the record 
mg microphotometer of Lambert and Chalonge 
The substances studied mcludod methyl ethyl 
propyl butyl isopropyl isobutyl secondary butyl 
and tertiary butyl u^des and lodobenzene these 
were examined as liquids and as gases — Mile L 
PopoTici Naphthyl p glyoxyhc acid and some of its 
del natives — Albert Saint Maxen The autoxidation 
of hydroquinone To a solution of hydroqiunone 
sodium hydroxide is gradually added Curves are 
given showing the light abrarbed the electiical 
conductivity and the oxidation velocity as functions 
of the amount of alkali added — Ch Ccurtot and 
V Oup4refi The systematic study of the condensa 
tion of the aromatic monoketones with the tertiary 
aromatic ammee under the action of alummium 
chloride —Jean Lugeon Ionisation ud electric 
field at El Gol6a h^tnmg visible at 800 kilometres 
mirages seen from a motor car condensations m the 
dunes of the Grand Erg — Ren4 Girard and Robert 
Lemeile Structural peculiarities of the floral axis 
of Ifamondta pynnawx — Mile Lucienne Georgs 
Some anatomical pecuhanties of Gnetwm — Aug 
Chevalier The mycooecidia of the gyrophoro of 
Ararhte — Fernand Mercier A new water soluble 
denvative of camphor and of sparteme sparteme 
camphosulphonate M JaviUier and Mle L 
Emerique A method of punfioation of carotene and 
the vitamm activity of a purified carotene A oaro 
tone punfled by’ffve repetitions of a process described, 
and melting at 186° (the mdting pomt given by 
Drummond for his pure but ^yaiologically inactive 
carotme) still posBesses jpowerfiil vitamin properties 
— Edm Sergent and H Ducros Rougabief The 
preservation in Nature during the winter of Droso 
^tla, earners of yeasts —A Leulier and P SddaUlan 
The affinity of the diphtheria bacillus for copper 
The diphtheria bacillus is not injured by small pro 
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porUons of copper sulphate and fixes this metal m 
notable amount — Charles Benoit and Andrd Hel> 
bronner niotoohemioal therapeutics 

Bbttssxls 

Royal Belgian Academy of Science Letters, and Arts 
Mar 1 — Cl Servau The geometry of the tetrahedron 
(6) E de Wildeman Concemuig multiphoation in 
the Conjugates — Laurent Joyeux New contnbution 
to the anatomy and systematica of Asparagus — 
L Godeaux Certam senes of Laplace asaociatM with 
a given Laplace senes — Radu Badesco A functional 
equation — H R J Gannay The formula of La 
grange — R H J Gcrmay The application of a 
method of successive approximations to the solution 
of the Gauss equation smft-gl-m sm* 2 — A De 
Waele Life conditions of the vmegar eel AnguMuta 
aeett — ^Jacques Van Mieghem Study of retardeil 
potenti^ — Raymond Defay The thmmodviiamioal 
study of surface tension Affinity and aasorption 
velocity — ^Jean P Bosquet Examples of the reduc 
tion of the second vanation of an n tuple mtegral 
Raphaiil Deladridre The parametric or homogeneous 
form m the calculus of variations H Van de Walle 
and V de Landsberg The preparation of symmetrical 
bromiodoethylene The nature of the reaction be 
tween acetylene and a mixture of bromine and lodme 
depends on the solvents used for the halogois (water 
hydrochloric acid chloroform) In the sepcuation 
and determination of the amoimts of bromiMoethy 
lene duodoethylene tetrabiomethanc chlorobromo 
ethylene dibromothylene and chloroiodoethylene pre 
sent in view < f the mstability of these compounds on 
distillation use was made (f the properties of the 
ueotropic mixtures obtamed by distilling with butyl 
alcohol — Marcel Winantt Application of the method 
of successive approximations to the integration of 
certam Imear tnnomial partial differential equations 
of any order 

WASHlNOTOlff D C 

National Academy of Sciences (Vol 10 No 6 
Tune 16) — E M East The ongm of the plants of 
maternal tyjie which occur m connexion with mter 
specific hybridisations Dietrich C Smith Melano 
phore pulsations in the isolated scales of Fundulua 
heleroclitus The hydrogen ion concentration seems 
to be the most iimwrtant smgle factor concerned — 
John H Welsh Diurnal rhj^hm of the distal pig 
ment cells m the eyes of certam orustaoeans Diurnal 
rhythm parallels changes of activity of animal It 
contmues even imder ( onstant luummation but 
proximal piment does not show same movement 
Effects of chloretone and ligation of eye stalk suggest 
that movements are contiolled directly by bloodand 
indirectly by nervous system — G H Parker The 
colour changes of the tree toad m relation to nervous 
and humoral control The American tree toad is 
unable to a lapt its mottlmg to the sue of pattern on 
which It finds itself The jiattem becomes sharper or 
famter but without modification of detail Adrenalm 
makes the pattern light m colour and pituitrm makes 
It dark Humoral rather than nervous control is 
suggested — Donald Statler ViUars Equihbnum con 
stants of recuitions mvolving hydroxyl a coneotion 
- G A Miller Qroira of isomorphisms of an Abelian 
group — Arthur B Brown (1) Coalescenoe of parts 
of a complex — (2) An extension of the Alexander 
duality theorem — Richard C Tolman More com 
plete discussion of the time dependence of the non 
static hne element for the umverse A theoretieal 
devdopment of the theory deaonbed m earlier pt^iera 
— R A Millikan and I S Bowen The signuSoance 
of recent cosmic ray expmmenta The experiments 
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diaoiuaed are (1) absorption ooefiioienta on high 
mountwns and at great depths in mountain lakes 
(Milhkan and Cameron), (i) absorption of gamma 
rays m mountam lakes (Millikan and Bowen), (3) 


(4) comoidences m ionisation counters (Bothe and 
KolhArster, and Curtis) The results are considered 
to favour the atom building hypothesis of the ongm 
of cosmic rays, which seem to be photons rather than 
electrons On striking matter, these photons share 
their energy with an electron, produomg beta rays 
of penetrating power of the same onler of magnitude 
os the cosmic rays themselves — C Hewitt Dix 
Motion on a lattice A theoretical discussion — 
C Y Chao The absoriition coefficient of hard y rays 
Thorium C * is used as a source of y rays (X4 7 X U ) 
and a x>arallel beam is used Measurements were 
mode with a Millikan cosmic ray electroscope and 
also with an ionisation chamber conneited with a 
vacuum electrometer The ratio of absorption oo 
efficient to number of external electrons i>er com 
creased with atomic number of absorbing substance 
rhis may be due to (a) h< atteiing by electrons within 
the nucleus . (6) the fact that scatteimg of a tightly 
bound electron of atoms of high atomic numbers may 
be greater than that of a loosely boimd electron , (c) 
true abHor|itinii due to the photoelectric effect — 
B F Skinner On the conditions of ehcitation of 
certam eating reflexes Rats were fed in a sound 
proof box in a soimd proof room and the rate of 
feeding measured , the pieces of food are of uniform 
size and removal of each piece is recorded electrically 


day by day, but n is always approximately constant 
- Francis G Benedict and Cornelia Golay Benedict 
The energy reipiirements of intense mental effort 
Respiratory exchange was measured by a helmet 
which permits free vision and is without mouthpiece 
or nose clip fhe subject lies down after a 12 hour 
fast and remains quiet with os little mental activity 
os uossible Ihen he is asked to respond to ocular or 
auditoiy stimuli to deteniiine the metabolic changes 
required by attention or alertness, and Anally ho is 
given three or four 1 A minute periods of intense 
mental effort (mental multiplication) There is a 
noticeable increase m heart rate, increased colume 
of air passing through lungs, and slight increase m 
oxygen consumption Ihe effects are not cumulative, 
and ini reoMi in heat production, even with intense 
mental effort of this typo, is only of the older of 3 or 
4 iier cent —William Hovgaard Bending of curved 
tubes Formuln for displacements and stresses 

ra ously obtained were tested on pipes from 4^ in 
m m diameter Good agreement was obtamed 
whde the bends were well withm the elastic limit 
Plastic flow occurs along well defined longitiidmal 
zones 
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Indian Oantnil Cottin Ouinniitlea 1 aotinoloKinl Ltbontorjr Tnb 
nakslcal BnUtUa 8<>riaa A Mo Id TachnolaKkal Ranort on BanlUa 
Cotton 1M4 10 By Ur A Jamoa Turner Fp ll-fld (Bmbay) 

nrparunmt of Afrionltun Straito BoUlamtata and ladnatad Matey 
BtoUa. Belentlllo Maa No 1 A Pnllnlnary Aecount of Tbrta Rioa 
BMu Bonn. ByHTFaRdon Tp IrS-SU (Kuala Lunrar ) jOconta 
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What’s m a Name? 

D uring the early days of September the 
section on Nomenclature of the Intematumal 
Congress of Zoology has discussed at Padua, 
with hve mterest and some acrimony, if we may 
judge from our recollection of the meetings three 
years ago at Budapest, questions about the 
naming of animals and at the same tune the 
Bntish Association for the Advancement of 
Science has devoted two presidential addresses to 
a kindred problem Clearly here is a matter which 
demands consideration 

It IS a happy coincidence that two leading official 
authorities in the systemstio classification of 
animals and plants, I^ W T Caiman, keeper of 
zoology in the British Natural History Museum, 
and Dr A W Hill, director of the Royal Botanic 
Gardens, Kew, should each from his own pomt of 
view direct attention to the problems of taxo 
nomy Although one address supplements the 
other, both experts meet on common ground m 
deploring the fact that then, is a strong tendency 
to deprecate the value of taxonomy and to ignore 
its clauns to a faur share of the attentions of 
scientific workers The anatomist the physio- 
logist, the field naturalist the student of one or 
other of the mnumerable speoiahsations of bio 
logical science, has always been inchned to legud 
with distaste, if not with contempt, the work of 
those whose business it is to denominate, classify 
and catalogue the infamte variety of hvmg things ’, 
says Dr Caiman and Dr Hill echoing the same 
idea, laments that we seem somewhat to have 
failed to attract a sufficiency of able reonuts ’ 
What’s in a name, that the task of naming 
should be shunned by potential workers f Names 
are not what they were When Limueus put on 
a firm footing the binomial system of designating 
species, he catalogued about 4370 animals Now 
the number of desonbed species has been eetimated 
at something in the neighbourhood of three- 
quarters of a milhon The botanists show even 
less sign of vegetating m this frmtful field, for the 
recently usued seventh supplement of the Index 
Kewenns” oontsmed some 33,000 new speoiflo 
names This does not mean that the variety of 
plant and animal life on the earth is moreasing 
at this extramdinary rate, but it does mean tbat 
the technique of naming has become more dslioate, 
that finw distuiotions are drawn between species 
—in otiier words, that the species of to day is a 
ijifierent tiling from the speoies of the T.inii«wi> 
conception 
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The reault u obvioiu in the recent developmenta 
of nomenclature In the animal world the old 
Luuuean binomial u giving way before a truKoiual 
designation, and geographical races are backed 
by varieties Botanists have their own specific 
finesse their LiniuBons are supidemented by 
Jordanons, the ‘ compound species ’ by the 
micro species ’ (the latter the umts of which the 
former u made up) and hybrid swarms ’ oomph 
cate the story Now a name should be more than 
a simple appellation it should be a symbol a 
relationship, and the scheme of names should 
indicate the system of natural evolution Whether 
the new manner cl naming properly interprets 
the variety of form m the plant and ammal worlds 
IS a matter which we shall examine in due course, 
but it has had two harmful effects upon the 
progress of knowledge Its complexities and its 
almost super meticulous discnnunations have put 
to flight the amateur naturalist, whose kind has 
m the past taken so great a part in the advance 
of British science and it has created groups of 
specialists who retreating within the protective 
shell of their specialism tend to see the world of 
life with narrow vision and to be satisfied with the 
creation of species irrespective of environment 
or any other vital influence Many now species 
founded upon mmute differences and created for 
single specimens extracted from the herbarium 
or the museum stores are coses in point 
The degree of segregation of function to which 
specialisation has been corned m other branches 
cd science as well as m the taxonomic is a sign of 
the times As Dr Caiman puts it the Poet of 
the Breakfast Table, laughing gently at the 
nMTOw speciahsm of the Scarabee, can scarcely 
have foreseen the day when a university in fais 
own country would have upon its teaching staff 
an ofiBoer named m the university calendar as a 
‘ Drosophihst ’ ’ This general movement often 
Ignores the basic necessity of taxonomy, yet it 
becomes clearer and dearer that specific structure 
IS linked with specific habits and functions, so 
that the foundation of sound description in what 
Sver Ime is proper detormmation cd species 
Has the science of classification, then, reached 
the stage of perfected description of species I It 
is often said by workers m other fields that the 
business of naming is a back number , that except 
m a few odd comers, the inhabitants of the earth 
have been sufficiently catalogued The straits 
to which smne systematists are put to define thmr 
spedes, and the perpetual c re ati on and demohtion 
of so*called new forms, give colour to the oomplamt 
’-No 3178 Vot 1261 


If naming is to tell anything of the history of the 
evolution of forms, it is indeed apparent that m 
some respects it must revise its methods, or 
perhaps one should rather say, check the exuber 
anoe of some of its devotees It must be realised 
that the mmute desonption of all the struotural 
features of an individual or group of mdividuals is 
not the definition of a species The single museum 
or herbarium specimen, divorced from the story 
of Its habitat and growth, should be regarded as 
a new type only in extreme oases Above all, 
study must be pushed from the laboratory mto 
the field and analyses of the range of variation 
normal m an individual of temporary modifica 
tions in form mduced by pecuhanties of soil, 
chmate or environment generally, must build a 
sounder basis for descnptions of phylogenetic 
sigmfioance 

When all this has been done there may still be 
somethmg lacking It has betn assumed from 
the time of Limueus that form defines the ammal 
or plant But this convention ignores the many 
sidodness of the hvmg organism and there may 
bo living tharaoters which reveal specific grouping 
If we arc not prepared to admit physiologioal 
species as well as morphological species, at any 
rate we must admit that stable and well defined 
oharaotenstios may elude morphological analysis 
Dr Hill gives some mteresting illustrations of the 
blind spot in morphology The botanist is unable 
to separate two forms of the legununous Butea 
frondoaa but the Indian lac insect feeds on one 
and will not touch the other The South African 
Pentzias are widely distributed on the plains, 
but while some are eaten greedily by sheep, 
others are entirely avoided, and still others, 
usually loft imtouohed, cause unmistakable symp- 
toms of nervous depression when grased Yet 
no morpholc^oal difference of any value can be 
detected between these three forms In another 
direction the common mistletoe lUusIxatee the 
same problem There is a form of mistletoe 
which grows on deciduous trees, another associ- 
ated with fir trees, and another with pine trees , 
but the seeds of the pine form will not grow 
on fir or on apple trees, nor will the others sprout 
except on their own type of host Morphologi- 
cal identity may conceal phymologioal diversity 
It is significant that morphology akme cannot 
necessarily solve the problem of relationships 
Physiology and chemistry must )om hands with 
structural analysis before the ultonate vanatioiis 
at adaptatums can be mterpreted 

These pomts need not be laboured They make 
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evidmt however that taxonomy has not yet 
reached the final analysis It u not a hack 
number but m a new spmt it demands from 
many angles fresh study of oharaoters and group 
mgs There are still problems to be solved 
interesting in themselves of service in the advance 
of pure knowledge and of vital economic value 
and the solution of these proUems demands not 
only the beet knowledge of the schools but also 
the ingeniuty of fertile and unhampered minds 
At home and abroad mine scientific research 
workers are required and more poets adequately 
endowed for them to occupy The addressee 
of the prendente of the Zoological and Botamoal 
Sections of the Bntish Association ought to stimu 
late mtereet and recruitment in a branch of 
scientific work which for the moment and for no 
very good reason has fallen somewhat out of 
favour 

Haloes 

Probhmt der kosmtichen Phyatk Herausgegeben 
von Prof Dr (hnstian Jensen und Prof Dr 
Arnold Sohwassman Band 12 Die Halo 
erackeinungm Von Prof Dr Rudolf Meyer Pp 
viu + 168 + 2 Tafeln (Hamburg Heim Grand 
1929 ) 11 gold marks 

rriHOSE who are mterested m the optical pheno 
JL mena of the earth s atmosphere have reason 
to be grateful to the editors of this valuable series of 
monographs for at no long mterval after Die 
D&mmerungserschemungen has appeared this 
volume dealing with the lummous rings arcs and 
patches always beautiful and sometimes remark 
ably impressive which are due to refraction and 
refl^on of light by ice crystals suspended m the 
atmosphere That these phenomena which usually 
receive the general designation of halo were due to 
ice crystals was suggested more than two oentunes 
ago and tiiough the olasstoal memoir by Bravais m 
1847 admirably surveyed the knowledge of tiie tune 
and for certam phenomena elaborated explanations 
which have required no essential modification there 
ate a number of matters which remam obscure at 
the present day The halo of 22° and tiie associated 
pariielia (mock suns or sundogs) ate the most fre 
quently observed of halo phenomena and are well 
known to even the casual observer but there are 
several oHier leas common manifestations the 
oocurrenoe or form of some of which depends on the 
altitude of the sun (or moon) and there is as yet no 
unanimity of ojnaion as to the precise mpd» of 
origin oi certam forms On the other himd the 
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general theory of haloes indicates the possibihty of 
other and as yet unrecorded forms 

The first principal section of the volume under 
notice is devoted to a general description of the 
chief halo forms (reference being made to some of 
the remarkable halo complexes which have been 
observed) and to a discussion of observational data 
from polar as well as from other latitudes with 
intent to reveal the frequen y of ocourrtnoo of indi 
vidual or associated forms of halo and the geo 
graphical annual daily and secular variation m 
frequency It may be noted m passmg that haloes 
occur more frequently than may be generally sus 
pected there bemg on the average one observation 
about every three days at places m middle latitudes 
Certam obwrvationaJ senes appear to indicate that 
there may be a lestncted mverse relationship be 
tween the frequency of haloes and that of sunspots 
but the evidence from other senes is conflicting It 
IS very evident that the non comparabihty of sets of 
observations is lespinsible for the inconclusive or 
divergent results of several of the statutical studies 
which have been made from time to time The 
observational data are not \ ublished acc rding to a 
uniform scheme and the observations are made 
with varying degrees of intensiveness the u axing 
an 1 waning of mdividual or general mterest m the 
phenomena bemg reflected m the observations 

The first section of the work concludes with a 
discussion of the relationships with cloud and oloudi 
ness and with the general weather situation There 
18 some evidence that m Holland the ordmary mock 
suns and the ciroum xemthal arc both of which are 
attnbuted to crystals floating with the pnncipal 
axis vertical occur defimtely more frequently be 
hind than m front of a depression that is prosum 
ably more frequently m old than m new oimis 
cloud The age long belief m the value of haloes as 
pn^ostios of stormy or cold weather seems to 
receive no support when subjected to ontioal m 
veetigation but it must be admitted that the 
numter of really ontioal mvestigations of this 
matter is insufBcient 

Hexagonal loe crystals of elementary form — 
columnar or laminar prisms alone or m association 
and with or without pyramidal caps— are regarded 
as the refraotmg and reflecting agents necessary to 
the production of haloes and it u obvious that 
all ]^ysioal oirciimstanoes which m any way de 
termine the form and behaviour of ice crystals m 
the atmosphere usually at the oimis level arerelev 
ant to any complete study of the phenomena The 
dependence of hxm of crystal on temperature end 
on the rate ol oryatalhsation the sue of ^fective 
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orystels , the zuture of tiie motion of the orystola 
through the air, the effect of the quantitiea of 
oryatals present , the bnghtnew and polanaation of 
haloes, diffraction off eots , the optical properties of 
ice , and the all important rdle of refraction at mmi 
mum deviation, are treated m the second section 
urhich deals with the general foundations of halo 
theory By tiie very nature of the problem it is 
extremely seldom that any dnect observation is 
possible on tbe form, size, and character of motion 
of ice crystals which produce a given halo Much of 
our knowledge of these matters has been acquired 
indirectly and by analogy Expenments with 
models m the form of typical ice crystals have 
shown that m general they tend to fall m such a 
way that the resistance to motion is a maximiini 
This, an important pomt m the explanation of the 
production of certam forms of halo, is m direct 
opposition to the assumption made b> earlier 
workers Emphasis is laid on the desirabihty of 
mvestigation of the physical factors determining 
the form and equihbnum setting of loe crystals, of 
the question of oscillation as distinct from rotation 
of crystals and on the need for quantitative observa 
tions on the brightness and polarisation of haloes 
Nearly one half of the volume is occupied with 
the discussion of the several forms — the haloes of 22° 
and 46°, the vanous arcs of contact associated with 
these haloes, the vanous parheha, the paibelic 
omle, the circum zemthal wad horizontal arcs, the 
anthehon, the paranthelia, sun pillars, and others 
A detailed survey is given of the ciroumstanoes of 
production of in^vidual forms, of their character 
lakes and variations, and of the views of the chief 
workers m this field of mquirv In this section, as 
elsewhere, mathematioal expresaums are not de 
nved or quoted, but where necessary the results of 
such analysis are quoted and compared with 
observational data, and there are diagruns both of 
halo fmms and of the paths of light rays through ice 
crystals Certam unusual haloes are noticed, but 
the author does not mention that sinne ten years ago 
Bessem showed that the very rarely obsenr^ haloes 
of about 8°, 17°, 16°, 24°, and 82° radius may all be 
athnbuted to a crystal with pyramidal ends, kie 
pyramidal faces being inolmed at 26° 14' to tlm 
prmoipal axis , and that, a litUe later and inde 
pendentiy, Humphreys made the same suggestion 
but gave, from the results of X-ray analysts of ice, 
24° 61' as the value of the an(^ 

Useful recommendations on tiw technique of 
observation, both visual and jdiotogr^ihio, are oon- 
tamed m the final chapter There is a numbeied 
biUiogfaphy of about 260 entnas and the re fe rence 
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numbers ate mnployed hberally throughout the 
text 

The author is heaikly to be congratulated for 
giving us, withm ratiier lees space than is ooouined 
by the corresponding section of “ Meteorologisohe 
Optik ” by Pemter and Exner, so complete an 
account of haloes , for keeping m the forebxmt the 
general and particular problems mvolved, and for 
succeeding so admirably m his aim to i«oduoe a 
book which will appeal to those outside a small circle 
of specialists m the subject One regrets that there 
IS no work m the English language with which Dr 
Meyers monograph may be appropriately com- 
pared H W L A 


The Art of Geological Map*making. 
Methods in Otologteal Svrveytng By Dr Edward 
Greenly and Dr Howel Williams Fp xvi+420 
(London Thomas Murby and Co , New YoA 
D Van Nostrand Co , 1930 ) 17« fid net 

T he authors tell us that one of the earliest, if 
not the first, to suggest the making of a geo- 
logical map m Bntam was one John Aubrey, who 
bved m the seventeenth century We are also 
told that he was described by a contemporary as 
a shiftless person, roving and magotw headed, 
and sometimes httle better than crazed whether 
because or m spite of his su^^^estion is not stated 
One knows, however, that, even m these enlightened 
days, geological surveyors are often not recognised 
as such Their hammerings and apparently aimless 
wanderings cause wonderment and comment, tiie 
latter sometimes caustic 

It seems that, m Great Bntam, the functions and, 
ui fact, the very existence of a Geological Survey 
are not so widely known as is desirable, at least to 
the general public The appearance of a book 
which, among other things, directs attention to this 
branch oi scientific activity is therefcae welcome 
The senior author. Dr ^ward Greenly, received 
hu early training as a member of tiie Scottish staff 
of the Geologioal Survey of Great Bntam After- 
wards he pursued his detailed survey of Angfeaey 
for twenty four years, with results well known Dr. 
Howel Williams, m addition to his work m Wales, 
has taken part m pioneer surveying m Hie Umted 
States Their combined expenenoe well fife them 
for tiie task they have undertaken 
The manual is intended for those desiniig to 
know how gsdogtoal maps are made, and u not 
oemomned with their mtorpietafeon. The authors 
mamfem as tiie pnnoipol aim of geologioal maj^dog 
that It should be an end m itself rather tihan a meaae 
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to an end To ua thu point of view seems a little 
overstnased Smely tbe production of a map, 
however important must always be a corollary to 
the geological survey undertaken first of aU to 
gam knowledge, be it soientiflo or economic, of the 
geology of a country 

While prunanly intended for the use of those 
who have the advantage of large scale topographical 
maps, the book also deals with pioneer and reoon 
naiaa an oe mapping 

Part I IS devoted to introductory and historical 
matters only Though full of mterest, it is some 
what surprising to find that it occupies one thud 
of the text That this is so is less astonishmg 
when, for example, we discover that two and a 
half pages are solely occupied with the etymology 
of one word — chart In addition to the evolu 
tion of geological cartography, the history and 
methods of construction of topographical maps 
are discussed here 

There is much in Part I to repay the gtneral 
as well as the geological reader, especially m these 
dajB of motoring and cheap maps Few give a 
thought to the care and latour mvolved m their 
production It cannot, however, be maintained 
that much of Part I is essential to the stated 
objects of the book 

Part IT consists of a detailed exposition of the 
methods of mapping employed by the authors and 
others m Great Britain and elsewhere It includes 
notes on the preparation and care of maps, note 
taking specimen collecting and other mcidcntala 
In addition there are chapters on the use of survey 
ing instruments The methods elaborated seem to 
be thoroughly sound, ami we cannot offer any 
major criticisms Each individual mapper will in 
corporate his own idiosyncrasies in his own maps 
but if ho bases his hold work on the system here 
advised he will not go far wrong 

Appendix I includes on explanation of the 
frontispiece This is a poorly reproduced facsimile 
of one of Dr Greenly s field maps Apart from 
poor reproduction, we should have expected some 
thing better after reeding the text 

There are also three tables of useful mathematical 
constants, and the book concludes with on extensive 
bibhography 

The (hffloulties of geological surveying axe 
summed up m the statement that while a topo 
graphical surveyor maps what he sees, tbe geo 
logist, as often as not, must map what he cannot 
see The authors therefore recommend caution 
at all tunes, and attention to detail They rightly 
insist that on field mops obeervatioiis should m all 
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cases be distmguished from inference There is 
a not inconsiderable number of geologists who 
are m the habit of indulging m sporadic bouts of 
field work, more for the purpose of obtaining results 
for publication than with any idea of producing 
a worth while map Considerations of tune may 
mihtate against their acquiring the knowledge of 
field techmque that can only come from prolonged 
work m the field To them especially, and also to 
students m general the counsel of perfection ex 
pounded by the authors is specially recommended 
Methods m Geological burveymg contains 
much that is discursive If limited to matter 
essential to its scope it might have been reduced 
very considerably in size and, more important, in 
price Then, however there would have been loft 
only the bare bones of a text book As it stands 
the book IS eminently readable and may, we 
thmk, be perused with pleasure and profit by all 
geologists 


Bactenal Housekeeping 

BacteneU Metabolism By Marjory Stephenson 
(Monographs on Biochemistry ) Pp xii + 320 
(London Now York and Toronto Longmans, 
Green and Co , Ltd , 1930 ) 18s net 

T he chemical action of bactena (and other 
micro organisms) has always aroused great 
mterest for tuo reasons Pbe weight of material 
which undergoes change fn quently stands in 
stnking disproportion to the weight of the organ 
isms which provoke the change, and the products, 
in contrast to the few simple end substances formed 
by the oxidation of food materials in the animal 
body are diverse m kind and often complex m 
nature The clue to the explanation of these 
phenomena bos in the fact that bactena and many 
other micro organisms possess, in addition to the 
aerobic mode of life in which food matenala are 
oxidised by the aid of atmosphenc oxygen, the 
faculty of acquinng the special compounds requisite 
for growth and the energy for both growth and 
mamtenance by an anaerobic process In thu 
atmosphenc oxygen u not mvolved, since it con 
Bute in producing a rearrangement of the atoms of 
the food matenals so that the resulting compounds, 
Otben of a highly complex nature, contam lees energy 
than those from which they have been formed 
Thu process, known genially as fermentation, 
results, as was first pomted out by Lavoisier, m 
the transference of oxygen and hy^ogen from one 
atom to another m such a way that one part of 
the molecule becomes oxidised and another reduced, 
Kl 
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the bonds between the oarbon atoms being often 
simultaneously broken, so that a number of smaller 
moleoulee are produced 

Peculiar mterest also attaches to the autotroptuo 
bacteiu, which, aa the author points out, are, like 
green plants, mdependent of other hving beings 
and are, nu^eoTer, independent of the energy of 
hght, since they are able to utilise the energy 
liberated by oxidation of various inorgamo matenals 
(for example, sulphur or a ferrous salt) for the 
conversion of carbon dioxide into assimilable oarbon 
compounds 

The present work is one for which biochemists 
have long been waiting and it will be received with 
gratitude The predominant mterest attached to 
bacteria as the prime causes of disease has over 
shadowed the study of their general physiology, 
and, as the author sajs m her preface, it is indeed 
tame that an attempt should be made to arrange 
the scattered data in order to appraise our know 
ledge of bacteria as hvmg organisms ” 

Hus has been very effectively accomplished, and 
the successive chapters, which cover the whole 
field of bacterial metabolism, all show evidence of 
dihgcnt search and wise selection 
As might be expected, the chapter on respiration 
18 of particular mterest and presents an extremely 
interesting picture of the work of the Cambridge 
School, m which the author of the book has herself 
taken such an important part 
It has, of course, not bwn found possible to deal 
with equal thoroughness with all the subjects dis 
covered , thus the section on the death rate, in 
which reference is made to the large subject of 
disinfection, might usefully have been expanded 
An apjiendix is provided dealing with practical 
methods, and the work conrludis with a most 
valuable bibliography, extending to thirty pages 
Abthcr Habobk 

The Comparative Anatomy of the Brain. 
The Eiciuhon of iht Nervous System in Interte 
bratea, Vertebrates and Man By Dr C XJ 
An&ns Kappers Pp vn + 336 (Haarlem De 
Erven F Bohn, 1929 ) 8 76 g 

W HEN the International Bram Commission 
met m 1906 at the Royal Society’s rooms 
m London, it recommended tte establishment of 
a central institute for bram research m each of 
the countries represented While most of the 
representatives roguded this resolution as the 
expression of a pious wish not likely to be realised, 
the Royal Academy of Soienoes m Amsterdam set 
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to work to found such an institute as the Bram 
Commission recommended and placed Dr An6ns 
Kappers in oharge 

It is no exaggeration to claim that this enlightened 
course made Amsterdam the chief centre for the 
mvostigation of the comparative anatomy of the 
bram, not merely for Holland but also for the whole 
world During the War, the issue of three large 
volumes on the comparative anatomy of the ner- 
vous system in vertebrates and mvertebratea by 
Dr Anfins Kappers and Dr Drooglever Fortuyn, 
providing as they did the most impressive collection 
of data yet made available on this subject, revealed 
the great significance of the work accomplished 
during the first ten years of the Bram Institute's 
work, and set the seal of sucoess upon the Royal 
Amsterdam Academy s enterprise 

The first half of the valuable book that has just 
been issued m English may be regarded as a ooncise 
and generously illustrated summary of the large 
treatise, brought up to date Like all Dr Anens 
Kappers’s writings, it is a simple and lucid state- 
ment of the present state of knowledge, in which 
the often conflicting views of different workers are 
fairly and fully stated, along with the solid back- 
ground of Dr Kappers s own observations It is a 
general survey of the facts relating to the nervous 
system as a whole m invertebrates and vertebrates, 
and especially the comparative anatomy of the 
cerebral cortex, stnatum, thalamus, cerebellum, 
medulla oblongata and spinal cord, together with 
a useful account of the evolution of what Dr 
Kappers calls the ' metabolic tissue ’ of the central 
nervous system 

This Bobtion of the book will be of particular 
value to students of comparative anatomy and 
psychology m providing thorn with a brief and 
easily understood survey of the whole field of 
comparative neurology 

The latter part of the book is a comprehensive 
survey of the literature, and Dr Anens Kappers’s 
original observations, on what he calls the anthro- 
pology of the bram, “ written m the hope that it 
may increase the mterest m this much neglected 
field and stimulate further research ” It gives a 
Buoomet and well illustrated aooount, with on 
excellent bibbography, pf the work which has been 
accomplished m the study of ondoeramal oasts of 
the extinct members of the human family and of 
the actual broms of the vonous living races of 
mankind 

The volume u a most useful book of referenoe, 
with an exceptionally full index 

O EunoT Smith. 
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Our Bookshelf 

Northern Bocky Mounknn Trees and Shrubs By > 
Dr J E K^wood Pp xvu + 340 + 86 platos 
(Stanford Umvenuty Calif Stanford Umver j 
mty Press London Oxford UmvuBity Press I 
1930) 36s net I 

Db Joskth Lowabd Kjbkwood the author of 
this work made a life study of the flora of the 
northern Rooky Mountains but unfortunately he 
died suddenly m August 1928 whilst the present 
book was m course of preparation The title 
indicates the scope of the work and the remon 
included embraces the country from the Yellow 
stone Park north and north west through Montana 
and Idaho and the Ctuiadian Rockies covering 
the vanouB ranges and the closely adjacent plains 
The limitation of area naturally excludes from this 
worii many of the well known trees and shrubs of 
western North America but in an introduction 
describing the area and the poouhar distribution 
of vanous genera and species we find that 70 
genera and 248 species are found in the region 
under notice The mtroduction is ended by a 
key to the 27 families concerned Saltx is the 
most prolific genus in species for some 51 aro 
described 

Beginning with Pinaccss the vanous famihis 
with their genera and species are then passed in 
review A family desonption is first given with a 
key to the genera then foUows a desonption of a 
particular genus with keys to the species and good 

K ifio descnptiom with excellent illustrations 
oot leaf flower fruit and seeds Some eighty 
seven figures of this dcscnption are moluded in the 
340 pewes to which the bo^ runs whilst there are 
thirty five full plate photographs The dosenptions 
aro m non technical language and should not create 
difficulties for the person who has httle or no 
botamcal knowledge but in some quarters diffi 
culties may arise through the splitting up of 
genera Thus for the well known shrub Spircea 
dtscolor Pursh the name of Holodisais ar%aefoltus 
Greene is used The genenc name of Neittta gives 
place to Opulaster Subus parmfloms Nutt is 
desenbed as BoMfijna pamjfora Greene andiSmrosa 
mMefchvm Torr as ChamcAatiarui mMefeitum 
Maxim Where this division of genera occurs it 
would have been an advantage had the well 
known names been bracketed with the ones used 

A Study of the Induction Motor By Dr F T 
Chapman Pp xvi + 289 (London Chapman 
and HaJl Ltd 1930 ) 21s net 
Thb induction motor is one of the most useful 
mechamcal slaves that man has ever invented 
It IS deserving therefore of the most careful study 
and engineers will welcome a good exposition of 
the theory They will find it m this book Dr 
Chapman was the desimier of altematiim current 
maohmery to Messrs Greenwood and Battey of 
Leeds He was afterwards semor lecturer and 
sapenntendent of the testing department at Fara 
day House, London He is now an inspector of 
technical ooUegesfw the Board of Eduoaoof His 
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expenenoe therefore qualifies him m every way for 
writing a treatise on electric motors and m parti 
oular of the mduction motor of which he has 
always made a special study 

The book contains a great deal of original matter 
now published for the first time The student will 
welcome the author s method of finding the funda 
mental equations and developing the circle diagram 
on the assumption that the motor may be rephused 
bv a stator and rotor made from magnetic material 
of infimte permeability the air gap being bounded 
with smooth unbroken surfaces Afterwards the 
length of the air gap used in the f oimuUe is corrected 
m order to take into account the presence of slot 
openings and the saturation of the iron 
The author shows that the theory can be readily 
developed by simply using algebra and geometry 
Those who think that there is something specially 
mwerful m vector algebra which the reviewer 
does not can easily convert Dr Chapman a proofs 
mto that form Several firms make olectnc motors 
only lour or five of which are required for every 
emo Bonoro (talkie) This book will be of great 
use for designers 

Photographic Printing Processes By Capt Owen 
Wheeler Pp xvi + 260 ■( 6 platM (London 
Chapman and Hall Ltd 1930 ) 8s fid net 
Th* aversTO amateur is generally content to con 
fine himsoS to the practice of one or two photo 
graphic prmting processes He is not aware of the 
many other processes varied in nature and giving 
beautiful results which will repay his attention 
to some extent the same is true of th( professional 
photographer io both thiso classes this book 
should make an appeal Capt Wheeler embodies 
largely his own extended experience in the de 
scnption of processes ranging from print out 
through bromide carbon and carbru gum bichro 
mate and its variants dye printing etc to colour 
pnnting The details given are such that it should 
be easy for novices m a particular process tc^o 
straight ahead and acquire proficiency The 
scientific prmciples mvolvcd are not mscussed 
and only the simplest chemical terminology is used 
Rasa Jala Nidhi or Ocean of Indian Chemistry 
Medicine and Alchemy Vol 3 Compded m 
Sansknt by Bhudeb Mookerjee With English 
translation by the Author xxxvi+390 

(Taloutta The Author 41 a Grey Street London 
Luzao and Co or Arthur Ihxibstham 1930) 
6 rupees 

Mb Mookkrjt is a mabcal practitioner who is pub 
hshing a senes of volumes on the pharmacopoeia of 
drugs prepared from minerals based on ancient 
sources His work is of interest to students of 
Indian chemistry and mediomc although it is 
sometunes without apparent logical arrangement 
and contains a great number of names of plants and 
matenals transonbed without the elucidation neces 
sary for European readers The present volume 
deals with the metals gems alkalis salts poisons 
oils and fermented hquors The Ssmsknt text is 
given followed after each section by an TCnglwh 
tiansUtmn 
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Letters to the Editor. 

[7'A« EdUor does not hold himself responsible tor 
opmtons expressed by his correspondents Neither 
can he undertake to return, nor to correspond wUA 
the iorUers of, rejected manuscripts intended for this 
or any other pail of Natvbk No noltr« m taken 
of anonymous eommunieattons ] 

The Observation ol the Opposition of Eros 
lx Asironomtschs Naehnehten, No 5722, is published 
an article * Zur Beobaohtung dor Eros Opposition 
by Prof Hartmann, in which certain recommendations 
are made to tho>ie who will be co operating on the 
observations of Bros around the forthcoming opposi 
tion 

As chairman of the Solar Parallax Commission of 
the International Astronomical Umon, I desire to 
state that some of these recommendations cannot 
leoeivo the support of the Commission Prof Hart 
raann recommends that observations should be 
limited to the period 1931, Tan I to Feb 26, and that 
they should be secured at mtervals of four days 
throughout this period, exemt that from Jan 26 to 
Feb 5 — ^when the parallax of Bros has practically its 
maximum value — observations sliould be secured 
daily Southern observers are recommended to 
obUun daily observations, in addition, on Mar 14-18, 
when Eros is new a stationary pomt He further 
recommends that observations should be secured at 
large east and west hour angles only, and states that 
observations on the meridian, between a northern and 
southern observatory m co operation, are not to be 
recommended in view of the possibility of observa 
tions bemg frequently secur^ at one of the co 
operatmg observatones and not at the other Ho 
considers that the advantages of the oo operative and 
practically simultaneous observations — elimination of 
the errom of positions of comparison stars and of the 
ephemens of Eros — do not outweigh the loss of 
weight m {larallax factor as compared with observa 
tions by the east west method 

The oo operative programme of observations has 
for Its purpose the accurate determmation of (1) the 
solar parallax, (2) the mass of the moon and other 
related constants In so far as (1) is cuncerneil, 
limitation of observations to the period recommended 
by Prof Hartmann would imdoubtedly provide ade 

S uate weight for the deiivation of the solar peuallax, 
weather conditions were satisfactory throughout 
the period 

It must be remembered, however, that observing 
oonditions at this time of year at most places m the 
northern hemisphere are not generally satisfactory, 
and that long spells of cloudy or unsettled weather 
are possible By the end of February Eros will have 
moved too far south to be accessible to most of the 
oo operatmg observatories m the northern bemi 
sphere, and if observations have been unduly mter 
fered with by bad weather, it will then be too late to 
obtam additional mateiial hrom this pomt of view, 
it IS desirable that northern observatones should 
secure observations before Jan 1 From the middle 
of November the parallax of the planet is greater 
than 20', increasing to nearly 40* at the end of 
December , observations during this penod can add 
appreciable weight to the derivation of the solar 
pwallax Observers m the southern hemisphere are 
more fortunate m that Eros is first accessible when its 
parallax is near its maximum value, and the extmit 
to which observations need be continued as the poral* 
lax decreases will be conditioned by the weight of the 
material already accumulated 
As regards (2), observations over as long a penod os 
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possible are required m order to cover a number of 
lunations and so enable the lunar equation term to be 
more satisfactorily disentangled from the errors of the 
ephemens of Eros In this connexion, the experience 
of Mr Hinks on the discussion of the observations 
secured at the 1800-1001 opjposition (when the 
maximum parallax was only 28') may be recalled 
(MNBAS, 70, 63. 1000) ‘ For the parallax 

determination the observations made after Chnstmos 
1000 had very little weight But, on the other hand. 
It will appew that the part of the senes most valuable 
for the determination of Hie mass of the moon is the 
latter half, from the middle of December to the end 
of February It is fortunate, therefore, that some 
observers persevered throughout the unfavourable 
months of January and February, 1001, after those 
whose mam mterest was the solar parallax had stopped 
work Dr Jackson (Jkf N Jt A S , 00, 742, June 
1930) has recently directed attention to the discord 
ance between the observed and theoretical values 
of the constant of nutation and the importance m 
this connexion of a determmation of the mass of the 
moon It IS hoped that all observers will plan their 
observations with the view of providmg material for 
the determmation of the mass of the moon as well as 
of the solar parallax 

With regard to the co operative observations be 
tween northern and southern observatories, these ore 
not being planned to the exi lusion of observations at 
large hour angles, but will be m addition to them 
ObMrvations obtained at one observatory, when con 
ditions are unfavourable at the other, need not be 
wasted, as such observations can be utilised in 
connexion with the denvation of the errors of the 
ephemens of Eros and of the mass of the moon On 
the other hand, the simultaneous observations at the 
two observatones are ideal for the denvation of the 
solar pttfallax, being entirely mdependont of errors of 
comparison star plMes and of the epbemeris of Eros 
U bFKNOKB JONXS 
(Ohairman, 8olar Parallax 
Commission, I A U ) 

Royal Observatoiy, 

C ape of Good Hope, 

Aug 20 


A Simple Lecture Demonstration of Lattlce- 
* Planes’ In Two Dimensions. 

SrcDBirra frequently find some diflloulty m picturmg 
lattice planes m X ray crystallography, anti m their 
elucidation, apart from isometric drawings and models 
of crystal fuims and lattices, ret ourse is usually made 
to drawings of a two dimensional lattice I venture 
to ht^ that the foUowmg simple demonstration may 
bo of service to those who have to lecture on this 
surest 

The devite is an atl^itation of the lecture 
demonstration of optical diflraotion patterns projected 
on a screen across the lecture theatre — a demonstra 
tion which IS not so often shown as it deserves to be 
By means of a condensing lens, the hght from an arc 
IS focused in front of a narrow sht, so that the length 
of the sbt IS filled with light, and a thm pencil of 
light passes beyond the slit to the diftracting obieot, 
placed (say) one foot away from the slit In these 
circumstances, beautiful dioraction patterns of wires, 
strai^t edges, needle pomts, etc , can be readily 
observed by the audience on a screen placed several 
yards away It is often advantageous to tilt the 
screen and so broaden the fringes 

If, in this arranganent, the diffracting object is 
replaced by an ordinary squsue mesh wire gause 
arranged normally to the incident light, it beoomee 
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an effective lecture demonstration of lattice * planes ' 
m two dimensions Assuming one set of wires of the 
gause to be vertical and parallel to the slit, only the 
vertical wires oast sharp shadows on the screen, the 
horuontal wires being ineffective because each pomt 
of the slit oasts its own shadow, as it were, of each 
pomt of the gause We thus see on the screen a 
senes of vertical hne shadows, with their accompany 


no 1— (10) Plum 

mg diffraction patterns, often very beautiful, especially 
at distances of seveial yards These vertical linos 
(Fig 1) represent the (10) rows ( planes ) of the 
two dimensional lattice, in which the pomts of inter 
section of the vertical and the horisontal wires are 
the untto of the lattice If we turn the sht thiough 
48°, the diagonally elongated shadows of the umte 
give nse to well defined Imear shadows on the screen, 
representative of the (11) planes m the lattice 
(Sig 2) For various mtermediate positions of the 
sht, quite a number of such well defined, mclmed 
shadows of the imits can readily be seen on the soieen, 
running parallel to one another Moreover Uie 
intensity and distance apart of the shadows increase, 
almost without exception, with the number of units 
I>er unit length in the relevant plane Fig 3 
reproduces the pattern which corresponds to the (3 1) 

‘ plane ’ of the gauze, and I have succeeded in photo 
graphing several others, but the three hgures here 
shown will suffice to illustrate the generality and 
effectiveness of the demonstration 

Only the simpler figures are suitable for demonstra 
tion to a seated aiidieiuc, but by viewing the wreen 


Pro 2— (111 pisiiM 

close up, I have had no difficulty m observing and 
identifying the figures corresponding to the following 
• planes * (1 0). (7 1). (6 1), (8 1), (4 1), (8 1), (2 1). 

(1 1), (3 2), (8 3), (4 3), (8 4), (6 8) Other weak 
hguies have bem observed, but not identified with 
oertamty For aU the gauzes I have examined, 
the figure ooTreepondmg to the (2 1) plane ’ is 
exemtmnal m its bdiaviour Instead of giving bold 
black shadows, it gives fine line and weak sfaiuows, 
ocnreotly spao^, and generally aoeompanied by a 
weaker oemponent on either sule of each of the mam 
shadows 1 have not succeeded m explaining why 
the (2 !)-• plane ' behaves m way 
The expmmeat oan be performed with gauzds of 
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different size of mesh, but the most satizfaotory 
reeolta have been obtained with a gauze with wnea 
about 1/3 mm thick, and of spacing about 1 3 mm 
The spacing of such gauzes ususiUy differs m perpen* 
dioular dirMtions by several |>er cent, and with the 
one used m taking the photographs here reproduced 
the angle oorreeponding to the (11) row wae cedculated 
to be 42° 35 (instead of 48°) , the actual amount 
throu)^ which the slit mounted on a circular scale, 
had to be rotated from tho vertical to obtam this 
figure moet clearly was found to be 42° 30 a very 
eabefaotorv agreement Peiforated zme or copper 
gauze, with hexagonal pattern, can also be effectively 
used m the demonstration, and generally shows a 
periodicity m the patterns and mtensitiee obtained, 
owing to the iienodic grotiping m the sjiacing of the 
perforations (,o<h 1 re^ts are also given by the use 
of positive or negative plates obtained by photo- 
giaphing pomt row latticce or squared paper with 
prominent black lines on a white baokgrotmd, esj^i- 
ally when a permanent set of grids is required for 
demonstration pur}>oeeB as different t^iee of lattice 
can r^dily bo drawn and photographed In general, 
however, ordmaty square wire gaiire is a convenient 
mid ready at hand lattice, sufficient for most purposes 


FlO 3 —(3 1) Plano* 

The accompanying photographs were obtamed by 
exposing bromide paper on the screen, placed about 
SIX feet beyond the gauze, and taking bromide paper 
poBitive contact pnnts of these negativee, using a 
Lnmmo pbor Leuibtfolio ’ as the source of contact 
illumination 

In ooncliiHion, it may be of interoet to direct 
attention to an interesting optical effect obtamed with 
squared paper - block lines on a white surface On 
lookmg at this surface perpendicularly and moving 
the eye to different parts of the surface, the mter 
eeotions of the black Imee appear to have wlute oentree, 
and one gets an impression of two perpendicular seta 
of white diagonal Iinee over the surface— the (11) 
‘planes of the lattice Tho effect is more pronounced 
by observing tho squared paper (card is preferable) 
at grazing mcidence, and in tne appropriate onenta- 
turn of the card, when one lias no difficulty m obeerv* 
mg white Imes * crossing tho card in the directions 
of the (1 1) ,(2 1), and (3 1) ‘planes 

Robkbt W Lawsox 

Physios Laboratoiy, 

Umversity of Sheffield, 

Sept 1 

Chromosome Bshavloiir of Tr^lold Olnotbeni. 

In two recent issues of NaTcbb, Darlington ^ and 
Oates * have entered into a discussion of synaTMis m 
tnploid (Enotheras The root of oontrovorsy lies m 
the novel observation and mterpretation of Catohe- 
side * that a oontmuous nngof 21 ohromosomes wm 
formed in a tnploid plant ^vmg been engaged for 
the past two yearn m an investigation dealing with 
the genetics and cytology of tn^oid (Enothma, 1 
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hav« naturally fooused my attention on all ^bluhad 
aooounte of polyploidy, p^ioularly thoM yduoh deal 
with ohronKwonie behaviour m tnploids At the 
migration and under the guidance of Prof Q H 
S^l I undertook the studies of tnploid (Enotheraa, 
the ongm of which he has described m a reoent paper * 
Fifteen tnploida were turned over to me m the fmt of 
1028 and their cytology was studied I have since 
then made oytologioal analyaee of buds of tnploids m 
the summeni of 1020 and 1030 The tnploids studied 
m the last two years have all been denved from pure 
(B Lamarekuma As the chromosome behaviour m 
tnploid Obnotheras has become an issue of liv^y 
mterest, I report here mioh observations as are per 
tment to the fundamoital pomt under discussion 
My observations were based on paraffin sections 
stamed with Heidenham s iron hsematoxylm and on 
smear preparations of pollen mother cells stamed 
with iron Urazihn * My mioroscimio preparations 
have been exammed both by Prof E G CSonklm 
undet whose supervision I have acquired my cyto 
lomcal technique and by Prof Shull 

In miorosporogeneets of tnploids it can be frequently 
observed that rows of pollen mother cells in different 
phases of mitosis occur in the same bud Not mfre 
quently also, pollen mother cells in various stages of 
cell divisions are found m a single anther segment 
This condition enables one to tra 
the various phases of meiosis Microscopic slides, 
particularly the paraffin sections are now available 
— luoh show the stages from early presynizeeis up 
to the reconstitution of daughter nuclei I have ob 
served that the threads issuing from the synuetio 
knot arc single in Natuie, as evidenced by &e pre 
sence on them of a single row of chromomeres In 
the second contraction stage the pachytene threads 
also rmnam emgle and later the ohromoeomes are 
formed os smglo segmented bodies mvanably con 
nected end to end, and undoubtedly conjugation has 
occurred m telosynaptio fashion ^is arrangement 
of chromosomes is m mwiy instances eepcoiiuly the 
Y shaped (tnvalent) chromosomes m agreement with 
the earlier account of H&kansson,* and it confirms 
some of the observations which were made by Darling 
ton ' on Catcheside s slides 

In my tnploids are shown two or more chains open 
or olosM to form rings, Y shaped tnvalents, unpauvd 
chromosomes, and single pairs of chromosomes m the 
form of rmfn These nng pairs gmerally encircle the 
long axis of the chain All prophose spiremes seem 
to M characterised by the presence of tnvalents wluob 
are formed in vanous shapes the predommatmg one 
being Y shaped The open chains are often branched 
at one end with from 1 to 2 chromosomes m a branch 
In no cose could it be observed or even inferred that 
the 21 chromosomes were all united m a single circle 
Paraffin sections and uncut cells of smear prepwations 
gave essentially identical results The vanous types 
of chromosome rmgs and configurations persist m the 
formation of multipolar or bipolar spmdleB at meiotio 
xnetaphaso At metaphase plate they ahne them 
selves m the r haraotwistio ugsag manner of other 
CBnotheras, and the plate shows two or more circles 
or chains mterlocing with one another In anaphase 
the chromosomes seem to onent thunselves at hap 
haaard with respect to the poles to which they move 
In this chromosome separation two members com 
poamg the tnvalent move to one pole and the third 
to the othw 

It IS not withm the scope of this short account to 
disouM the mteroretations of the chromosomal con 
figurations here desonbed Suffice it to put an record 
at this tune that the chromosome aasooiations, espeoi 
ally ^ tnvalent forms, are qmte ohamotenstic of 
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m eios M m (Bnothera tnploids A fuller preliminary 
account of these mveetigatioiui is appearing m the 
Amenean Nahmlut 

JosO H Cai 


* nwUnstOD.C 1) NatcsS Mai 17 KMO 

* datM R R NaTUSB June 7 lOSU 

* CatehMld^ P Q Tnuu Aw Soc rjat S6 part S 
‘ Shall 0 H Free AtX AtSi of Sr 15 Isis 

* ( aj^mptai J M Stwut Tt 1»30 


Moving Striatloiis in Positive Column In 
Rare Gases 

It is now well known that the visually observed 
uniform positive column in rare gases is m reahty 
disoontmuoua consisting apparently of a senes of 
umfonnly spaced moving striations which travel from 
anode to cathode 

I have jiomted out the following facts in connexion 
with this phenomenon 

1 The light emitted does not exhibit the Doppler 
effect even when observing the fastest flashes movmg 
up to 10* cm /see at the lower ptessures (Proe Canib 
Phtl Soc Jan 102S) 

2 At any particular gas pressure there are at least 
four tjrpes of flash which ohmigo one to another m 
a definite manner (iVor 
Leeds Phtl Soe 1030) 
with changing current 
being all independent of 
external inductance and 
capacity 

8 For one type of 
flash the velocity in the 
body of the tube is 
approximately propor 
tional to the reciprocal 
of the pressure and is 
little dependent on cur 
rent ana tube potential 
(see, however, z) 

4 The current vana Fro i 

tions m the oiromt are 

roughly about one per cent of the whole — an mterest 
mg wave form being associated with this current 
variation 

I have now formed the opmion that there is a good 
deal to be said for supposmg this phenomenon to be 
due to a regular sequence of dark spaoes travelling 
at constant speed m a uniform positive column away 
from the ani^e It is clear that such a hypothesis 
would be m oonfomuty with 1 and 4 a^ve 

An additional experiment which I have just per 
formed attempts to follow the * flashes ' right up to 
the oathode— which was a dull emittmg h^ ooated 
filament placed on the axis of a quarts tube 

The photograph here reproduoed (Fig 1) u of the 
disohaim m argon The mtenae white line XY is 
the uniform positive oolumn photographed directly, 
punotuated at X and Y 1^ two obstMles 10 om eqMrt 
for raforenoe purposes On the left at If is sn isolated 
button of h^t, the negative glow surrounding the 
oathode The Faraday doric space u just to the n^t 
of H, the anode being out of sight on the extreme nut 

Above XY is the photograph on the same plate 
of the some disohorm viewed m a mirror rotatmg 
with axis parallel to uie tube 

The molined white straaks are the hitherto named 
moving stnations Their steepness is a measure of 
their speed It will be obaer^ that m the region 
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above XY — away from the external eleotrodee — 
their speed is constant as shown by the oonstanoy of 
^wbe^er taken m this region Nearina the cathode, 
however, the separation shrmks to O, then to B, the 
atnationa approach closer to each otiier, lose speed, 
but. It IS noticed, never cross the Faraday dark space, 
the edge of which they approach in an asymptotic 
manner It is important to notice that at the instant 
one stnation has merged its identity m the edge of 
the Faraday daric space its successor is a distmce 
behind of B equal to A, the Faraday dark space width 
The following table ^ows the approximate equality 
of these two distances at different gas pressures 


•a 


TrsvaUIng 
darkipaoa 
leosUln 
body of tab« 
(/> In photo) 


2 The acidity queous extract of infected 

leaves sampled at dawn that is immediately after 
loss of starch is greater than that from healthy leaves 

3 Local absence of starch m the leaves, even 
dunng the day ap{iearB to precede the appeartmoe of 
mosaic symptoms 

4 The freshly discoloured chlorophyll appears to 
react with copper salts regenerating a green colour 

5 At a later stage of iniMtion some days or weeks 
after tvpioal mottlmg has appeared a marked 
accumulation of starch is found in parts of the mfeoted 
leaves and complete absence m other parts 

6 No definite evid«ioe has yet been obtained as to 
the relative respiration rates of infected and healthy 
leaves 

While not desiring to attach undue importance to 
these results we venture to suggest the followmg 
sequence of metabolism 

Starch 


1 to 


Ihe numbers m the pressure column are the 
voltmeter balance readings m the usual Firani gau^ 
circuit and are onlv included to mdicate the trend of 
pressures employed R Whiddinoton 

Physics Laboratories 
Umversity of Leeds, Aug 30 


Auenba or Yellow Mosaic of the Tomato 
A Note on MetaboUam 

Tb* metabolism of tomato plants infected with 
aueuba mosaic disease is being studied at the Cheshunt 
Experimental Station and a number of mterestmg 
results have been obtamed The followmg appear to 
be fairly well established under the conditions of our 
experiments 

1 In the early stages of infection the removal of 
starch from the leaves of a plant placed m the dark ii 



„ , at the pomts of mfeotum, 

which show a maiked local mhibition of starch re 
moval, often surrounded oe a transient phase by a 
sone of aocelerated removal At this stage starch 
formation in the light does not appear to be affected 
The local inhibition is followed at a later stage, often 
about fourteen days, by the removal of sta^ over 
a larger area of the mooulated leaf, sb^^t yellowing 
of the ofalorqphyll, and a failure to form starch, over 
this ana m the light 
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Acid** 

PlusNitrogin Attack on Rcspuation 
Chlorophyll 

Piotem Mottlmg etc CO, 


This view agiees with all the observed facts as we 
know them, such for example as the different type 
of winter and summer symptoms the effect of 
mtrogen, darkness, and other factors on infected 
plai 

While muc h of the work must be repeated undei 

critical conditions the above resulte appear of 

suffloient interest to be recorded at this stage 

Bbbnard D Boijib 
W h Bbwlky 

Expenmental and Research Station 
Cheshunt Herts 
Aug 27 


Photographic Sensitlsers for the Iiifra>Red 

A STATEMKNT which has been cumulated recently 
(compare Natubf Aug 9 p 218) that the late 
developments m the techmque of ,infra red photo 
graphy have come largely from the needs of the 
motion picture mdustry is not accurate and 1 think 
it IS worth while to have the record correct 

The makmg of sensitiBuig dyes for the extreme red 
seemed to have reached a limit about 1907 with the 


made untal Adams and Haller at the 1 
Chemistry m Washington discovered kiyptoeyanme 
m 1019 The Bureau of Chemistry was at that time 
wortmg on sensitiSmg dyes with the general view of 
making improvements m the preptuation of dyes for 
photomphio purposes Kiyptoeyanme was utilised 
fyw H Wru^t for hiB photo^pha of the Yosemite 
Valley from hbnmt Hamilton and later for his photo 
graphs of Mars Its first use m the motion picture 
^ustry was by J A Ball, who used it for senaituong 
motion picture film for making mutation night scenes 
EjTptooyanme was not of much value m speotro 
:;:>py, its soQsitising power being limited to the region 
below 8000 A ,m which region moyanine w ’ ’ 

known to be effective 


B alrwuiy 
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Improvements m methods of sensitising with kiypto 
oyenme have now made aen^ photogi^^y possible 
with It, and tihe photograph of Mount turner at a 
distanoe of 227 miles referrM to in the note m Natdbc 
was made on kryptoeyamne sensitised film 

In a preparation of kryptooycuune. Dr H T 
Clarke m 1928 found another dye to be present, which 
was separated and found to have sensitising power for 
the extreme infra red The name of neooyanine was 
given to tins dye, and it is by the use of neooyamne 
that the advances m spectroMopy have been made 
The discovery of neooyanine had thus nothing to do 
with the demands of the motion picture industry It 
was an accidental discovery resulting from the manu 
facture of kryptooyanme, which was being used 
chiefly in miscelliuieous scimitific work The maxi 
mum sensitismg power of neooyamne is at 8300 A , 
Its sensitising power begins to fall off rapidly at 
9000 A , but with long exposure through screens, 
spectra can bo photographed beyond 1 1,000 A Smce 
its discovery, improvmnents have been made in the 
use of the dye, and mcxlificationa of it have been made 
which are much better for sensitising than that 
originally produced A great deal of research has 
also been done m the hope of findmg other sensitisers 
for the mfra red, both before and smce the discovery 
of neooyanine, but up to the present, no dye hoe been 
found which is more effective for the mfra red region 
than neocyonme C E Kknnkth Mfes 

Kodak Research Laboratories, 

Rochester, N Y , Aug 28 


Vitamin Content of Marine Plankton 
Thr appearance of the letter in Natubr of bopt IS, 
by J C Drummond and E R Gunther, on the vita 
mm content of marine plankton, simultaneously with 
the rimimi on p 423 of the same issue, of the paper 
bv 0 Belloc, R Fabre, and H Simonnet on the study 
of plankton sterols, stresses the importance of a know 
ledjm of the vertical distnbuticm of plankton animals 
m the sea It is a general rule that most of the plonk 
ton animals m Plymouth waters m sunny weather 
during April, May, and June hve at depths below 10 
to 10 metres, thus presumably avoiding the layers m 
which irradiation is likely to take place In July, 
however, a dehmte change comes over the plankton, 
certam species previously only to bo found m the deeper 
layers fa^oininf' abundant right up to the surface 
Itself , this condition persists throughout J uly, August, 
and perhaps September This seems significant m 
view of Belloc, Fabre, and Simonnet s flndmgs that the 
sterols collected m July were found to be biologically 
active, whereas those collected in April only acquired 
biological activity after irradiation 

F 8 Russkix 

Marme Biological Association, 

Plymouth 


Mortality amongst Plants. 

Or the Cretaceous plateau that occupies so much 
of East Devon (800 ft 900 ft ) beech trees flounsh in 
o<»ieiderable numbers The roads croesing the up 
land are separated from the adjoining enclosures by 
massive earth banks that are qmte remarkable for 
their breadth and solidity, some being upwards of 
twelve feet m breadth and six to eight teet in height 
On these banks beech trees usually grow, and m some 
instances form a continuous avenue Between the 
roads and the banks are shallow ditches, and m the 
late spring the bottoms of these ditihee are com 
pletely green with the first trae leaves of seedling 
beech None of these come to maturity, os they are 
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browsed off by rabbits Even m the enclosed *rou^ 
lands ’ beech seedlings exist m abundance, but oiUy 
where some protective environment oociua does the 
seedling achieve maturity The mortality must be 


The seedlings of Pxnua aylotatrx* offer a complete 
contrast Extensive plantations of this tree exist all 
over the upland plateau, the woods frequently sur 
rounding waste common land The seeds find their 
way to the open commons and the seedling plants 
practically all reach maturity, so that m a very short 
space of time a piece of open common land bi^mea 
a Scots pine wood It is obvious that m this case the 
resmous excretion of the plant preserves it from the 
attacks of the hordes of rabbits inhabiting the district 
Seedhng oaks arc rarely seen m any quantity how 
ever prolmo the autumn crop of acorns may have 
been The oak in this district is principally a tree of 
the lowland, and in the autumn the droves of pigs 
from the numerous farmsteads effectually clean up 
the supply of dropped acorns around the enclosures, 
and very often in the country lanes also 


Buckerell, F Devon 


Noise Associated with Lightning 
Thr thimderstorm which burst upon Petorsfleld on 
the night of Aug 29-30 was accompanied by an un- 
usual effect on tne electric lifditmg sjrstem in a house 
on Bell Hill, distant 11 miles from Stoner Hdl, where 
the same storm was ooeerved by Capt C J P Cave 
(Natithr, Sept 13) 

The lightning was first noticed shoitly after 9 pm, 
and fioshed mceseantly every ten to tnirty seconds, 
but was not at its nearest to Bell Hill until 1 A M to 
2 am, when, to judge from the mtorval of i- \ 
second between the flash and the thimder, a storm 
centre was withm 600 feet 
At the time of observation there were no lights 
bummg m the house bimultaneously with the 
nearest lightning flashes, an electric light bulb, hang 
mg from the ceiling, emitted a blu^ graen h^t, 
which flickered and quivered in correspondence with 
the lightning This was accompanied by a chek m 
a smaJl pear switch of the lamp m question Thunder 
followed the click, after an interval Other bulbs m 
the scune circuit appear to have been unaffected, 
which may perhaps due to the bettor insulation of 
their switches It was next found that the currmt 
had failed, and we afterwards learnt that the supply 
throughout the whole of Petersfield was mterruptea 
at approximately 12 60 a m owing to a surge on the 
high tension line 

It IS suggested that a current of electricity, induced 
m the mams, jumped the switch and illumuiatod the 
Itunp M H D Gumthkb 

E R OURTBRB 

White House, 

BeU Hill, Petorsheld 

A GyprioM Tbreflilng Sledge 
Im your notice of Mr Homell’s description of the 
Cypriote ‘ dukam ’ or tnbulum ’ m the Research 
Items m Natobx of Aug 23, it is stated that “ In 
some parts of Spam and the Canary Islands it is m use 
without the flmts as the straw is required whole ’ A 
specimen that I saw at work near Buigoe was well 
provided witii flmts, which like those m Cyprus are of 
Miocene age It is known os a ' tnllo ’ 

John W Evans 

62 London Wall, 

London, E C 2, 

S<^ 16 
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Recent Hydro-Electnc Developments in Northern Italy. 

By Dr Brysson Cunrinoham 


I N a preceding article (bept 6, p 371), attention 
waa directed to an essential mfference m prin- 
ciple goreming systems of hydro eleotno develop 
ment in the Alps and in the Apenmnea, distinguished 
in general terms as stations m high and of low alti 
tude Although my tour m Italy was confined to 
the northern provmcee, and an opportunity was 
not forthcoming for inspecting developments actu 
ally among the Apennines, yet the installations 
visited withm the Alpine region did, as a matter of 
fact, present certain charactenstios of low altitude 
stations , that is to say they were in some cases more 
dependent for supphes of water on rainfall and nver 
flow than on the molting of loe and snow in glac^icrs 
The first installation inspected was that which 
constitutes the mam source of energy of the So 
cieti per rUtiliz/asione delle 
Forze Idraulicho del Veneto 
itself a branch of the great Societa 
Adriatieadi E]ettncit4. which is 
one of the largest in Italy and 
among the most important in 
Europe It supplies current to 
a region of considerable extent, 
coveting the whole of north 
eastern Italy compnsetl in the 
provinces of the three Vcmtias 
and Emilia and stretching from 
the shores of Lake Oarda to the 
confines of \ ugoslavia The 
undertaking derives its principal 
water supplies jointly from the 
Kiver Piave and I^ke Santa 
Crow and develops power in a 
sene** of five stages from summit 
level at Lake Santa Croce to the 
outfalls at Castelletto and Caneva 
where the discharge from these 
stations finally passes into the 
River Mesohio which conveys it to the sea Fhe 
power generated is transmitted at tensions of 70 
to 120 kilovolts to the towns and cities of the 
distnete served 

Lake Santa Croce, with its surface area of 8 
square kilometres and its content of 120 miUion 
cubic metres of water, is one of the most capacious 
natural storage reservoirs in Italy Together with 
one or two smaller sheets of water among the lower 
slopes of the Venetian Alps some 40 imn>s or so to 
the north of Venice, it hes adjacent to the upper 
basm of the River ^ve, and there are indioations 
that at some remote epoch it constituted part of 
the couTse of the nver in its passage from the 
Canue Alps to the Adnatio The formation of a 
moraine aeross the head of the lake has apparently 
resulted m blocking the passage, and the waters of 
the Piave are now diverted m a south westerly 
direction from a pomt in the nver some five miles 
above the town of Belluno Smee this diversion 
took place, mstead of feeding the lake as m ^imes 
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past, the Piave has been receiving the overflow 
from the latter in periods of flood 

Advantage has been taken of these ciroum- 
stances to effect a joint service At or about the 
pomt of diversion above alluded to the level oi 
which IS some 1 280 feet above sea lev el, the bed of 
the Piave has been int^wwited by an earthwork 
embankment and masonry dam to be seen in Fig 1, 
vnth a combined length of rather more than half a 
mile The dam provides an overflow crest for a 
length of about 300 yards with a sit of automatic 
adjustable wtirs for rehef in times of heavy flood 
The watir mtorcepted by the dam and weir is 
diverted into a canal on the eastern side of the nver, 
which partly in tunnel and partly m the open, 
conveys it a distance of six miles to the northern 


extremity of Lake Santa Croce there to augment 
the natural drainage into the lake and to raise the 
surface to a level which when thi works in hand are 
completed, will bo 1266 feet abovo sea level and 
will permit by a lowering of the level to 1180 feet, 
of the utilisation of a supply of 120 milhon cubic 
metros of water for power purposes To this end, 
a long earthen embankment with <lai heaiting is 
in process of formation at the northern end of the 
lake 

At the south end of the lake, the water passes 
into a tuimel which has a connexion with the lake 
at the level of 1059 feet above sea level The 
tunnel is nearly 1} miles in length and it transmits 
the supply to the five pressure tubes, 8 ft 6 m m 
diameter, which enter the power house at Fadalto, 
where five groups of turim alternators, each with 
a capacity of 24,600 horse power, are installed 
There are also two other pressure tubes belonging 
to an earlier installation, serving two groups m 
generators of 4000 horse power each A view rf 
x2 







■ /• v' 
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the power honaee and preaeare tubes is dvsn in 
Fig. 2. In its oompl^ developmoit we new 
power station at Fadidto wiU possees a sixth unit 
of 24,000 horse x>ower, making a total of 155,000 
horse power generation under a maximum head of 
348 feet. 

The water discharged from the taU race at 
Fadalto passes into another natural lake of much 
smcdler uze — Lago Morto, or Dead Lake — which is 
utilised as a storage reservoir for the next stam of 
descent. The Lake can provide 3 million 
cubic metres of water in the course of lowering its 
surface by 13 feet from 906 feet to 892 feet aMvo 
sea-level. Leaving Lago Morto by a tunnel which 
is 2 miles in length, the water passes onwards to the 
IMWOT station at Nove, where there are four pressure 
tubes, 8 ft. 6 in. in diameter, connected up with three 
groups of generators of 22,000 horse power each 



and two groups of 8000 horse power each, making a 
total capacity of 82,000 horse power for the station 
under a working head of 321 feet. 

From Nove the water is directed into an artificial 
basin, designated Lake Bestello, which has been 
form^ out of a natural depression by means of a 
masonry dam. At its lower end, the supply under 
a head of 46 ft. reaches the station of San floriano, 
where thwe is a small installation generating some 
5000 horse power. 

Leaving San Floriano, the water, aftw passing 
through the little lake of N^frisiola, enters a long 
canal which, p^ly in the open and partlv in 
tunnel, conveys it a distance of o miles to Ckstelletto 
and 9 miles to Ganeva, the two terminal stations of 
the development, from each of which the discharge 
passes into the River Meschio, where, as a final duty, 
ft serves to irrigate a district contaiaing 36 million 
hectares. The stations at Gastelletto and Ganeva 
develop 5000 and 60,000 horse power respectively. 
Thus it will be seen that the series cA stations from 
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I^idalto to Ganeva serye at the p rese nt time to 
imiduoe no less than 280,000 horse power, utd with 
the extensions in view the total will shortly exceed 
300,000 horse power. 

l^e whole undertaking, comprising some 25 
miles of waterway in canm, tunnel, river, and lake, 
with dams, shafts, buildings, and machinery, is a 
remarkable example of resonrcefulness and tech- 
nical skill in ovwooming natural obstacles and con- 
structional difficulties, such as beset in a rugged 
country the realisation of schemes for turning the 
forces of Nature to useful ends. The benefit to 
Italy of such undertakings is of the highest im- 
portance ; every water horse power realised is the 
equivalent of aMut 6 tons of coal per annum, and 
the Piave-Santa Groce installation alone is capable 
of rendering unnecessary the annual importation 
of more than a million and a half tons of coal. 

The supply of water being to 
a certain extent seasonal, there 
is inevitably a falling-off in pro- 
duction during certain winter 
months, and, accordingly, the 
Societk Adriatioa di Elettrioitk 
has to fall back on a thermic 
mnerating station as an auxiliary 
for such periods as the hydraulic 
supply is insufficient. This station 
is Installed at the now industrial 
port of Marghera, Venice, and in 
its present form is capable of pro- 
ducing 86,000 horse power, with 
provision for future expansion as 
the need for additional current 
production manifests itself. 

The second station visited was 
even more northerly than Santa 
Groce ; it is right in the heart of 
the Dolomites, out here a^n the 
local conditions have conduced to 
the utilisation of a water supply 
derived from reasonably continu- 
iBiwVBiwto ous river flow. The station be- 

longs to the Societk Idroelettrioa 
dell’ Isaroo, which is linked up with the Societk Idro- 
elettrioa Piemonte, one of the leading Italian con- 
cerns. TheBiverIsaroo,atributaryoftheAdim,ha8 
a catchment basin abovethetownof Bolzanool some 
3350 square kilometres. Hydrographic data col- 
lected over a period of about twenty years show that 
the mean winter flow (Nov. 1 to Mar. 31) ranges from 
30 to 60 cubic metres per second ; that the mean 
summer flow (April to November) ranges from 72 
to 90 cubic metres per second, and that the average 
for the year lies between 66-8 cubic metres and 72-6 
cubicmetres. Asthehneanannualflowonlyoooasion- 
ally (3 yem in 19) falls below 60 cubic metres, it has 
be^ considered permissible to estimate that in con- 
junction with a working bead of 163*60 metres at 
Gardano, where the generating station is located, 
a volume of electric enmgy amounting to 686 million 
kwh. is capable of realisation, and thu over a period 
of 7400 hours per annum reduces in round figures 
to 600 miUon kwh., of which 210 million kwh. axe 
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The nver u bndled by means of a mamve dam 
Cff embankment, ten mues north east of Cardano 
and a little more from Bolzano, oontaimiu a set of 
three large sluices and a smaller sluice The mam 
sluices have openings 15 metres ^dj^ the small 
slmce an opening 4 metres wide TW)ugh the 
mtake at the embankment, the water of the Isarco 
enters an accumulation and sedimentation basin 
with a sCTVioeable capacity of 290,000 cubic metres 
excavated m fairly level ground on the right bank 
of the nver and providM with discharge ouUota 
into the nver oapimle of emptying it completely 

In the station itself are instoll^ five generating 
groups of 45,000 horse power each and three groups 
OT 14,700 horse power each, makii^an aggregate 
of about 270,000 horse power The maximum 
demand, or peak load, will absorb the full capacity 
of four principal groups leaving the fifth in reserve 
for the present The whole of the energy, except 
the 26 milhon kwh generated by the smaller iimts, 
which will be supphed to the State railway for the 
electnfiod Ime from Bolzano to Brennero, will be 
transnutted at a tension of 240,000 volts to the 
transformer station of C^slago, near Milan, and 
thence distnbuted throughout the provinces of 
Lombardy and Piedmont 

The exceptionally great power of the installation 
and the unusually high tension of the transmission 
hnes make the Cardano station of the Societk 
Idroolettnca dell* Isorco one of the most notable 
stations in Europe It is also remarkable as bemg 
the first plant m Europe workmg at so high a 
tension This outstanding enterprise was brought 
into commission during 1929, but at the time of ray 
visit to the station at the end of May last, there w as 
still enough finishing work to be done to occupy 
several months 

The last station m my itmerary m Italy was the 
new Ponale installation in connexion with the 
utilisation of the waters of Lake Ledro, which hes 
rather less than 4 miles north west of the head of 
Lake Garda near Riva The Ponale is the natural 
discharge of the overfiow from the first lake into 
the second and there is a fall of 1800 feet between 
the two Advantage had been taken of this fact 
by the municipahty of Riva to construct a plant 
adjacent to the outfall at Ponale so early as 1894 
The plant was of smsdl cabbie and with gradual 
accretions only reached 2000 horse power m 1915 
The oapabihties of the location were obviously very 
much greater and after the War oonsidowble atten 
tion was given to the matter, the problem being 
whether to enlarge the existing station or to design 
an entirely new installation on Imes of greater 
oonvemenoe and service 

Lake Ledro has an area of 2 1 square kibrnetres 
with a catchment basm of 105 square kilometres 
Its surface level is 664 metres above sea level, and 
it is fed by two subaqueous influents and two tor 
rential streams Its greatest depth is 48 metres 
and it has a content cu 76 milbons of cubic metres 
of wrater It is obviously of glacial ongm, and is 
blocked at the eastern by a fronbu moraine 
It acts, therefore, as a smtable seasonal reservoir 

The matter was settled by the action of the^com- 
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bined mumoipahty of Rovereto and Riva, which 
with expert advice decided upon an installation with 
a power station at Riva, and the works were com- 
menced m November 1924 Discording the old 

K ir station, a new conduit for the water has 
formed by means of a tunnel 6 kilometres m 
length and 2 9 metres in diameter, miming from a 
pomt near Mezzolago to an outlet near Riva where 
the water enters two pressure tubes of 1 16 metres 
diameter for transmission to the power house at 
the edge of Lake Oanla below A view of the power 
house and pressure tubes is given m Fig 3 



The power generating plant consists at present 
of two sets of Polton water wheels, each with an 
output of 30,000 horse power, coupled to altw- 
nators of 21,000 kva capacity A third wheel of 
46,000 horse power coupled with an alternate of 
35,700 kva is in course of installation and nearing 
co^letion There is provision for a fourth unit 
The foregoing descriptions of plant and mstaBa- 
tions, which, despite meir individual importonoe, 
form but a small portion of the activities of the Itahan 
nation m regard to hydro-eleotno generation, will 
enable some idea to be formed of the projects which 
ue now m hand and are playing so important a 
part m the mdustnal and commercial development 
of die country 
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Present-Day Problems in Taxonomic and Economic Botany.* 

By Dr A W Hnx,CMG,FRS 


T axonomic workers have tended to fall 
into one of two categories, for to some a 
‘ species ’ has covered a wide range of forms 
grwpcd around a mean type, while others have 
taken a more nstncted view and their species 
have represented far smaller and more sharply 
defined classifioatorv units Both methods have 
been of value the broader view has had its 
advantage very often in relation to questions of 
^grapmcal distribution, while the narrower one 
has caused us to inquire into questions relating to 
the ongm of species themselves and the significance 
of so called varieties ’ They have also bad their 
drawbacks, since m one case many matters relating 
to the influence of habitat, general conditions, etc , 
have not been fully appreciated while in the other 
the possibilities of hybridisation segregation and 
adaptation have usually received httle or no 
re^nition 

The intensive study of the flora of a region or 
of particular genera such, for example, as Rvbua, 
Tamxacum, or Hirremum, has led in some cases I 
feel, to the adoption of a very narrow outkmk, 
whuh has tended to detract from the importance 
of taxonomic work m the eyes of the younger 
botanists In the past, no attempt was made to 
studv effects of light and shade or other environ 
mental conditions or to make cultural exwn 
ments to test the validity or otherwise of the wd 
Such experiments may involve controlled cultiva 
tion gonetical research and very careful tabulation 
of statistics before full hght can be shed on the 
true nature of what may have been regarded as 
a large compound species ’ or a host of small, 
closelv alhed micro species ’ 

Until I had the opporturaty of visiting New 
Zealand I was not very gieatly exercised about the 
problems underlying the species question, and was 
content like others, to describe a new species from 
a single specimen Jhe extraordinary prevalence 
of hybndisation, however, in the New Zealand 
flora, seen under the able guidance of Dr Leonard 
Cockayne quickly made me realise how rash it 
would be to think of describing any Now Zealand 
plant as belonging to a new species with only a 
single specimen b^ore one Here, thi n, is a large 
and vital problem which, to my mind, very greatTy 
widens the interest and importance of our her 
banum studies, smee problems relating to the 
possible hybrid ongm of the plants we are dealing 
with demand careful study in the field, with Msits 
to the enuntnes whore the plants are native 
A somewhat rarallel case, though of a different 
order, is afforded by the common mistletoe, Ftseum 
aUmm Tubeuf gives an account of the races of 
Vtaeum aUtutn which are defimtelv associated with 
particular host plants Three definite phyuolo 
iogioal races, however, are oleariy marked (1) the 
form which is found on deciduous trees, (2) t^t 


associated with the silver fir, Abtea peettnata and 
other species of Abtes, and (3) the form parasitic 
on Ptnus Bjflvestns P Larteto, and P montana 
The races ate so far distinct that seeds of the 
pme form for example, will not grow on the 
apple or fir and vice versa Physiologicallv, 
therefore, they are distinct, though morphologically 
they cannot lie separated A case like this suggests 
that wo may be witnessing the advent of three 
species from one, and that eventually morphological 
mfferences may also become evident 

The vegetation of South Africa supphes some 
taxonomic ph 3 rsiological problems of a lilce nature, 
which up to the present have not been satisfac- 
torily solved These relate to the diffioultv of 
differentiating between two or more forms oi the 
same species w hich, though distinct physiologically, 
cannot be separated on any stnictural characters 
Several such physiological strains are now known 
in South Afncan species of Pentzxa and iSalsola 
There are two strains of SalBola glabrtMena, which 
growBidi bysidi One of these plants with purplish 
red young twigs is closely graxed while the othi r 
in whiih the young twigs always appear to be 
]>ale coloured remains untouchi d lit i attli or 
sheep itil there is nothing else to eat It would 
be of great interest therefore could we dia 
how the animals arc able to distinguish the palat 
able from the unpalatable form smee we might then 
become as acute as they appear to bo in appreciating 
the significance of fine distinctions 

Then agam there arc puzzling problems con 
nected with the charactei of certam species on 
different types of soil in South Africa for a species 
may be a useful pasture plant on say a red loamy 
soil, yet when the same species mtiwing on tufa 
ceous limestone, is eaten by stock, a heavy mor 
tahty mav result 

It IS also very remarkable that the Indian lac 
insect (Coccus lacca) has directed our attention 
to the existence of two physiological forms of 
SchUichera trtiuga (Sapindacete), and to two forms 
of Bviea frondosa (Loguminosm), upon one of which 
it feeds while the other it does not touch yet the 
botanist is unable to separate them in either case ' 

As it IS so desirable that the importance and 
value of taxonomic work m its widest sense should 
be better appreciated m our schools and umversi 
ties I think it is wrorth while to say something 
as to what is now impbed by taxonomy m the 
hght of modem developments, in the hope that 
taxonomy, combined with ecology, may again 
occupy a prominent place m the studies of our 
developing botamsts 

It IB true, of course, that the taxonomist must 
know his plants and must be able, with careful 
trauung, to use to the full his powers of obsorva 
tion and deduction, so that he can appreciate 
small differences, weigh evidence, and draw up 
deecnptions in comparison with allied specieB, etc , 
but be will not go very far if he stops there 
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That we ore appreoiating now the problems sur- 
rounding every species which we are able to 
examine critically, through studying it in the field, 
and if need be u^er cultivation, is a healthy sign ; 
for it is, I think, clear that the taxonomist, in 
underta^g experimental and field studies, will be 
able to throw much light on the ‘ origin of species ', 
and on the meaning and importance of the so-called 
‘ variations ’ which such experimental study reveals. 

This seeking after truth by means of experiment 
is not exactly a new development, though it may 
be claimed that the conception and planning, 
during the past few years, of new lines of inquiry 
has raised the status of these experiments to the 
definite plane of research. Isolated experiments 
to test the TOrsistence of individual forms, varieties, 
or species have been made since Linnssus’s day, 
but it is only in recent vears that they have been 
carried out under careful control. 

The classical experiments of Gaston Bonnier are 
well known Darnel and F Krasan have also pub- 
lished papers recording the direct influence of the 
environment on plant characters, but it is when 
we come to the work of Turesson m Sweden and 
('lements and Hall in America that the importance 
of transplant work to taxonomists, geneticists, and 
ecologists can be fully understood Tho value of 
Turesson’s work may be said to bo that he has been 
able to come to conclusions as to the different types 
of variation shown by tho plant he has observed, 
both growing wild and under cultivation, and has 
been able to demonstrate that in some cases they 
are of a heritable nature, while in others they are 
merely fluctuations. 

These new lines of research, which bring together 
ocolo^, genetics, and taxonomy, are now being 
actively pursued at Potteme. Thanks to the kind- 
ness and keen interest of Mr E. M. Marsden- Jones, 
tho experiments are being mode by him in his garden 
at Potteme, near Devizes, in co-operation with Dr 
W. B. Turrill Four large rawed beds have been 
made side by side, and each has been filled with a 
distinct type of soil — clay, chalky clay, calcareous 
sand, and non-calcareous sand . On each type of soil 
twenty-five individuals of each of six spAiies are 
now being grown, all being of known genetic origin. 
Climatic conditions are being recorded, and full re- 
cords of all features connectM with the growth and 
behaviour of all the plants on the different soils ore 
being kept. The species transplanted are CetUaurta 
nntwralxs Jord., SxUne vulgarit Qarcke, S. mantima 
L., Anthyllia vtUneraria L , and Plantam major L., 
while di^ng this year Fragaria vesea L. has been 
added. It is interesting to find that the most 
obvious changes are taki^ place in Silene wlgaris, 
8. maritima, and PlaiUago major. 

Centawrea nemoralis does not at present appeu 
to be plastic ; SHene mdgaris is slowly plastic under 
certain edaphic conditions ; 8. mariima is decidedly 
more plastic than its congener ; ArUhgOis mdneraria 
is not plastic, and is not capable of survival under 
a wide range of edaphic conditions, and Phmiago 
is exceedingly plastic, 

addition to whiat the taxonomist is seeking 
to discover from this intensive study of plants 
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by means of ‘ transplant experiments ’, he is also 
anxious to elucidate the problems associated with 
certain ‘ critical ’ British and European genera, 
such as Silene, Centaurea, Rubua, Taraxacum, and 
Hieracium, in which botanists have described a 
multiplicity of species. 

In the case of Rubua also it seems likely that 
carefully controlled expenments would possibly 
reveal the fact that habitat or hybridisation, rather 
than a ‘ fixed ’ type, was the raiaon d’etre of several 
‘ species ’. Whatever research may reveal in these 

E ra, It has been shown in ('entaurea that at 
three descrilxHl ‘ species ' ore of hybrid nature, 
for exact counterparts of ('entaurea jungena Gugl., 
('. praienaia Thiiill , and C. Drucei (\ E Bntt. 
have been artificially produced at Pottoriic. 

An important development, ansing out of the 
more intensive study of wild species and iKweiblo 
hybrids and the associated genetical work and 
controlle<i cultivation which is so pregnant of far- 
reaching results, IS the need of greatly extended 
herbarium records and field notes For genetical 
work to be of permanent value it is essential that 
ample material of tho parent plants and their 
offspring should be preserved for ndercnce ; and in 
the case of assumed wild hybnds, representative 
s|iecimcns of the parents and of all the linking 
forms are requirwi I am glail to say that at Kew 
wc have now established sptH'ial ‘ herbana ’ for 
genetical specimens and for hybnds, where speci- 
mens forming as complete a set as possible are kept to- 
gether, apart from the general herbarium collection. 
We have also formed a collection of fruits and 
seeds, which it is hoped in course of time will bo 
as comprehensive and complete as is the collection 
of the vegetative and floral specimens in the general 
herbarium. 

Now let me turn to some problems on the 
economic side In the first place, I would direct 
attention to the interesting observations made 
by Dr. A. B. Stout and others on the flower 
behaviour of Avocados, Perara grattaaima Gaert. 
(lAuraceae). These afford on excellent example 
of the assistance that the botanist can render 
to the grower and of the practical application 
of a remarkable botanical phenomenon of groat 
scientific interest. 

The Avocado pear bears hermaphrodite flowers, 
but they exhibit a daily rhythmic alternation at 
sexes reaching matunty for the entire plant. This 
synchronous dichogamy apparently reaches a per- 
fection of phsyiological regulation to ensure cross- 
pollination ummown in any other group of plants. 
All the flowers that may be open at any one 
time, on trees of the same clonal variety, are in 
either the female or the male condition. If the 
trees belong to one of tho varieties placed in 
‘ Class A ’ by Stout, of which the Taylor variety 
is taken as an example, the flowers when they firrt 
open in the morning are found to be functioning 
as females with a receptive stigma, but the uithers 
are not yet mature. About mid^y these female 
flowers close, for none but flowers in the female 
state are open on the trees, and another set of 
I flowers then opens in the early afternoon, normally 



478 


NATURE 


[Septbmbxb 27 , 1930 


without any overlapping, 8o that there are never 
on any tree of ‘ Clam A ’ flowers in the male and 
flowers in the female condition open at one and 
the same time These afternoon flowers are found 
to be in the mab condition with the stigma 
withered , the anthers are m an upright position, 
with their valves open and shedding their pollen 
Careful investigation of trees of ‘ Class A ’ has 
shnwm that the flowers, when they first open, funo 
tion as females for some four hours m the forenoon 
they then close about midday, remain closed all 
night and all the following mommg, and reopen 
on the afternoon of the second day m the male 
condition Self polhnation of mdividual flowers is 
thus rendered impossible by this sex alternation, 
and since there is normally a dofimte time interval, 
about middav, when no flowers on trees of the 
same Class ^ are open cross pollination on the 
same tree or between different trees of the same 
clonal variety can rarely occur 

This rhythmic phenomenon is all the more 
remarkable because there is an entire reversal of 
the process just described in other clonal vaneties 
and mdividual seedlings which Stout places m his 
‘ Class B ’ In trees belonging to Class B ’ the 
flowers are in the male condition when those of 
‘ Class A have their stigmas receptive and are 
female when the pollen of Class A ’ trees is being 
shed These reciprocating changes m sex thus 
provide the op^rtunity for mutual cross pollma 
tion between the trees of ( lass A and those of 
Class B ’ The practical application of this dis 
oovery scarcely needs pointing out, but it is clear 
that an orchard planted with trees of only one 
vanety is not likely to yield a nch harvest of fruit ' 
With regard to pistachio nuts which are grown 
as a crop in Califorma, the problem faemg the 
plant breeder, if he is to satisfy the grower, is to 
produce vaneties beanng nuts which crack natur 
ally If vaneties are p^ucod the nuts of wluch 
have to be cracked by hand, they are of no value 
commercially, smee the labour cost mvolvod in 
cracking by hand in the Umted States is pro 
hibitive if the nuts are to be sold at a proht I 
Fortunately, scientific research has now produced 
the desired article, and those who dehght m pis- 
tachio ices, etc , can rest assured that they are 
coloured and flavoured by the genuine article and 
not by some synthetio product 
Limes, agam, the staple mdustry of Uomimoa, 
present a cunous and diflBoult problem The 
wither tip disease has made it imperative to carry 
out expenments with the object m producing races 
or vaneties immune to the duease 
There seems good prospect of success attendmg 
these efforts Dommica, however, is very hilly, 
and the hme bushes are ^wn on such st^ lull 
Bides that hand pickmg cn the frmt would be well- 
nigh impossible The hme of oommeroe has the 
useful habit of shedding its frmt when npe, so 
that the Dommioan peasant metely has to go wid 
ooUect the fruit under the trees or bushes The 
iwobkim before the plant breeder, thwefoie, is to 
produce a hme whmh not only is immune to 
disease but will also shed its fruit when npe 
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Unless this second essential can be attained, the 
new vanety is at httle or no commercial vahie 
Dr Walter T Swingle’s researches on the Mlhna- 
tion of the date palm {Pheentx daetyUferaL) are 
of neat interest ‘ Each species of Phamxx seems 
to have detentuned its peculiar action m npening 
the fruit of the date palm Hie amazing tmng is 
' that the pollen of the hum Canary Island pdm 
used on the date palm produces a small seed, quite 
different from the ordinary date seed, and small or 
medium sized frmt that npens late, whereas the 
tiny palm P Boebelintt, which has the smallest 
seeds of any Phemvx, when used to pollinate the 
date palm, causes the formation of large seeds, and 
makes large dates which nmn extremely late ” 
The econonuc importance and scientific interest of 
those discovenes need no comment 

Systematic botanists m the past have, I think, 
been rather too apt to regard the ‘ species ’ they 
have described as fairly defimte umte, recognising 
and recording from time to tune varieties ’, but, 
as 1 have said earher, frequently without suflSnent 
matenal to enable them to say what such vaneties 
really represent, or how constant and defimte they 
may be In some cases they may bo the so called 
Jurdanons ’, while in others, no doubt, as we are 
begitmmg more fully to realise, they are the 
resultante of hybndisation For the majonty of 
plants the occurrence of such vanetal ’ forms 
appears to be of little more than purely scientific 
interest, and they may be passed oy with only a 
casual comment 

When, however, almost any plant comes into 
the limelight of appbed botany and is found to be 
of some economic value then the importance and 
Bigmflcance of vanetal differences at once become 
apparent A few oases may be cited m illustration 
Bara rubber (Hevea bnuthenne) is considered to 
be a good botanical s^ies, but a careful examina 
tion of the trees now wing grown m plantations m 
the East reveals a number id forms, very similar as 
regards their morphological characters, but showing 
marked physiological differences, especially with 
regard to the yield of latex 
A similar problem, where the systematic botanist 
requires the assistance of his economic ooUeague, 
has recently been investigated in Australia by 
Messrs Penfold and Momson This concerns the 
oil yielded by Euealyptua dives Sohsaur E dives 
IS a species easv of botanical determination, and is 
of economic value for its oil, which has a pipentone 
content of about 46-50 per cent, which is used for 
the manufacture of thjrmol and menthol Oil has 
been obtained yieldu^ only 6-16 per cent of 
pipentone— morpbok^oally, however, the trees 
were true E dives — ^while others contain oil with 
less than 6 per cent pipentone snd 46-76 per cent 
omeol It might be thous^t that eoolomoal con- 
ditions are oonoemed m these steiking lufferenoes 
—for a typical form and three distinct physio- 
logioal varieties have been recognised by tbeir oil 
oharaoten — but the type form with 40-60 p» cent 
pipentone has been found growing akmgnde the 
vanety B, contanung only 10-20 pw cent ppentone 
with 26-W per cent cineol Here, tb^ is an 
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intOTMting piece of investigation which brinm the 
botanist mto alliance with the chemist. A umilar 
problem exists with regard to camphor, where, as is 
well known, two, and perhaps more, physiokmcal 
varieties exist in the species Cinnanumtum Cam- 
^ora, which botanists are unable to sepimte. 

Then again, the tung oU trees, AUuritea Fordii 
and A. numtana, the seed of which yields a very 
valuable drying oil, are now being introduced 
through Kew and the Imperial Institute to all 
suital^ Dominions and Colonies. In these trees 
the flowers are borne in clusters, and each flower- 
cluster usually consists of a large number of male 
flowers surrounding a single female flower. It was 
noticed that certain trees bore two or three female 
flowers in each inflorescence. Selected seed from 
this ‘ multiple-cluster ’ typo appears to transmit 
this charaoteristio, and trees showing this favoiuable 
variation may thus be expected to crop more 
heavily and yield more oil than trees with only 
one female flower in the cluster. 

The problem, therefore, which may arise is 
analogous to that which confronts us with Para 
rubber in the matter of latex-yield or with cacao 
as regards permanent poor-yielders and permanent 
heavy-yiolders Cases such as these, and there are 
many others of a like nature, afford an apt illustra- 
tion that economic and systematio botany can pro- 
vide romances, possibly of more scientific interest to 
the boteChist t^n to the commercial planter, but of 
BO great material importance to the latter that the 
botanist looks to the man of affairs for the financial 
assistance to help him to ducover their solution. 

This brief summary will suffice to show that we 
are living m an era of progress and development, 
and that wo are alive to the opportunities offered 
of widening our outlook and our interests in the 
domains of taxonomic and economic botany. As 
I have hinted earlier, our studies in taxonomic 
botany, to be living and of practical value, need 
to be transported from time to time from the 
herbarium to the field In this way only can we 
realise fully the extent and character of variations, 
the effects of soils and climates, and the prevalence 
and significance of ph^iolodcal races. 

By the widening of our horizon through travel 
and by means of vegetational studies in the field, 
I feel myself on sure ground in maintaining that 
we are thereby more efficient, more enlightened, 
and more useful taxonomists, both in the pure and 
applied directions, than if our studies were strictly 
confined to the examination of the dried and 
mounted specimens in a herbarium. 

Vast and enthralling as is the prospect, we 
seem somewhat to have failed to attract a suffl- 
dency of able recruits. If this is so, then we must 
needs look for the reason. We may and, in fact, I 
think we are apt to say, like the ‘ childien sitting 
in the market-place ‘ We have piped unto ^u 
ftnd ye have not danced ’ ; but with whom does 
the fault lie f May it not Iw, as regards taxonomic 
botany, that we have j^ped on a wrong note, that 
' we have ’ in fact ‘ motuned * in a minor key, and 
have failed to jfltoh our tune on the high note of 
entwrpeise and endeavour t * 
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Need I say I refer to the millstone of nomen- 
clature, which encumbers and weighs down the 
neck of the s^tematic botanist The theme itself, 

‘ taxonomic botany ’ in its widest sense, is full of 
charm and interest, but it has been so obscured 
that many have failed to bo attracted by the 
grandeur and harmonies of its melody. Much of 
our failure to attract disciples is due, I fear, to 
the misplaced activities of those whom I might 
call our taxonomic ‘ Senbes and Pharisees ', who 
have tended to Hul»titute the shadow for the 
substance It remains for us to point the way 
and bring the labourers into the vineyard. 

Wo are hampered to-day in our pursuit of 
scientific research by the all-important and inter- 
dependent problems of recruitment and remunera- 
tion With regard to recruitment— and naturally I 
am speaking only with regard to botaniral science — 
are we fully satisfied with the efforts, laudable as 
they are, that are being made in our schools and 
universities, for training the rising generation in 
biological science ? A good deal has been said 
recently about the advantages and disadvantages 
of early specialisation in soionco in the schools, at 
the expense of a more ‘ liberal ’ education. We 
realise that the last years at school are the time 
for laying the foundations of a sound education, 
and it is certainly a debatable matter whether the 
now prevalent severe competition (1 might almost 
say scramble) for scholarships at the universities 
is not, after all, detrimental to the recruitment 
of those who should develop into the scientific 
naturalists for home and overseas appointments 

There is no question that the scientific training 
now given in many of the schools of Great Britain 
IS of a very high order, and that it is given with the 
most splendid enthusiasm. But nevertheless may 
we not, owing to competition bc^tween school and 
school, be unduly forring the pace and producing 
a supOTficial scientific precocity m our youth which 
will not stand the strain 1 

Science should not be looked upon as a task, but 
as a guiding tendency, for it is only by regaling 
it in this way that wo can expect to produce the 
nlen with a true interest in and enthusiasm for 
scientific research. The flowering stage, so to 
speak, has been achieved before the roots and 
leaves have developed sufficiently to bear the fruit, 
and our young plants, raised from seed which may 
have fallen on stony places, will be found pre- 
maturely to wither away. 

Then again there is a danger of the fundings 
(d science being neglected at the universities, smee 
there is a tendency to assume that the standard 
of school science teaching is that of the scholarship 
bolder. There am, however, many who turn to 
science after they have had the good fortune of 
reoeiviiig a claMical education, and I could mention 
botanists who only discovert their natural in- 
clination and a;^tude was towards soimoe after 
they had entered the university. 

There is stiU need to point out that the servioea 
which sdenoe cim render, and for which then is 
so great a demand, cannot be obtained without 
makhig due provision for the cost. 
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News snd Views 


Hkabty oongratulatioim ore extended to Prof W 
Mitohinaon Hirka, who celebrated his eightieth birth 
day on Tuemlay last dept S3 Bom at Laiinoeaton 
he waa educate at a private mhool m Devonport 
pioooeding thenoe to St Johns College Cambridge 
being plated seventh wrangler in 1873 Prof Hicks 
was pnuoipal of and professor of physios m the 
University of Sheffield from 1883 until 1906 At the 
Ipewich meetmg of the British Association in 1806 he 
was president of Section A (Mathematics and Physics) 
The Royal bociety awarded him a Royal medal in 
1912 durmg the presidency of bir Archibald Geikie 
for his researches in mathematical physics and 
especially foi his mvohtigations on the theory of 
speotroBcxipy Among researches spec lally associated 
with his name may be mentioned those on hydro 
dynamics and |>articiilarly on vortex motion pub 
lished in the PAtZosop/iKal y rcinsacttons Prof Hicks 
was elected a fellow of tho Koval Society in 1886 and 
has served on the t ountil on soveial cxicasions 

Fbiday next Oct 3 will bo the hundredth anni 
versary of the birth of Albert (ninther one of the 
most distinguished naturalists in Ungland in the 
second half of last century and for twenty years 
keeiier of tho Department of Zoology m the British 
Museum lo mark the centenary hia son Dr R 1 
(lunther of Oxford has piepared a bibhography of 
hia fathers writings which has been published as a 
supplementary number of the AnnaU and Maifazine 
of Natural HttUtry (August) A brief biographical 
sketch IB prehxod followed by a tabular analysis show 
ing the wide zoologic al and geographical range of the 
subjec ts dealt with Apart from the jiersonal intt rest 
the list of books and pa{>ers will be of great use to 
EoologK al bibliographers since it catalogues not only 
the works well known to all students of the groups 
dealt with but also numeious short notes in such 
periodicals as the t teld whic h are sometimes difficult 
to trace The first paiier on the list is an cuticle on 
animal {loisons published in 1863 The last item is 
the Appendix to the History of the Collections m 
the Natural History Dcpaitments of the Bntisli 
Museum i^>sued in 1912 givmg the general history 
of the Department of Zoology from 1866 the year 
before (>unther entered the Museum to 1896 when 
he retired on reaohmg the ago limit His death on 
Feb 1 1914 spared him the sorrow of witnessing 
tho conflict between his native land cuid that of hu 
adoption It is to be ho|>ed that Dr R T Gunther 
may And occasion to expand his sketch of the life of 
one to whom more than to any other single mdividual 
IS due the present position of the zoological depart 
ments of the British Museum 

A jorar discussion on the relation between post 
pluvial and giaoial periods was held betwe«i the Sec 
tuns of Geology, Geography and Anthropology at the 
reoeat Bristol meeting of the British Association, with 
Prof H J Fleure m the chair Prof J W Gregory, 
who was probably the first observer to correlate equa 
tonal pluvial with Fiutopean glacial penods, devoted 
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his remarks in the discussion to the emphasising of 
difficulties m takmg correlations beyond the broadest 
outlines Misses Gardner and Caton Thompson from 
work m tho Fayum Mr Leakey from work m Kenya, 
and Mr Armstrong from work m Rhodesia all stated 
that they had been led to the conclusion that there were 
in the Pleistocene two pluvial maxima separated by a 
period of relative andity Dr bandford (from Egypt) 
had not been able to find evidence of a raid Pleistocene 
and period Furopean workera indicated that there 
was a tendency to look upon the Mindel ice age as a 
major phenomenon and upon the Riss and Wurm 
phases os episodes of a second major glaciation Prof 
Sokh (Heidelberg) said that he thought Central 
]< utu|)ean opinion was trending towards tlie idea of the 
subdivision of the Pleistocene ice age mentioned above, 
and urged Biitish workers to bear m mind that oro 
grajihical ihanges (an uplift of {leihaps 500 metres) 
were among the phenomena of the later Pleistocene 
ice age Ho gave as the general opmion of Central 
buroiioBn gliuiologutb tho viiw that the Hotting 
breccia belonged to the Mmdel Riss interglacial 
(leriod Dr f F P Brooks gave Dr O C Simjison s 
view of the succession of conditions in tlie loe age and 
then stated some of his leasons for not accepting the 
idea of a long arctic interglacial m the middle of the 
ice age He showed that a weakening of the monsoon, 
and consequent aridity would be the inevitable result 
of heavy glai lation on the Cential Asiatic Highlands 
Prof Bar^ur showed that m C hina in the Pleistocene 
a pluvial period separated two more or less and 
periods characterised by loess Mr L A Commiade s 
observations in South India agreed with those of Prof 
Barbour in China 

Thk National Radio Fxliibition which was held at 
Olympia on Sept 19 27 was nearly twice as large as 
that held last year The radio mdustry is ajiparently 
one of the few inilustnes which are practically un 
affected by the workl trade depression There are 
no imemployed on the register of skilled workmen 
in the radio trades and they are steadily absorbing 
unskilled labour Smee Madame Melba broadcast from 
Chelmsford about ten years ago the progress made 
m jierfeotmg the transmitting and receivmg sets bos 
been extraordmanly rapid llua is due to the fact 
that from the start it was recognised that progr e s s 
could only be mode when baaed on scimitiflc prm 
ciples deduced from careful physical researches The 
tendency towards a standardisation of types was very 
apparent m this exhibition Tho pnees varied from 
about £30 for a good all electric set down to about 
30« for a serviceable radio set In the making of 
all eleotno sets the manufacturers have proceeded 
on very similar lines of development Good Conti 
nental reception neoesntatee a four valve set arranged 
preferably with a small outdoor aenol Abihty to 
receive at least twenty stations can be guaranteed 
The lowering of the royalty charged for valves baa 
led to the use of a greater number of them The 
European stations have wave frequenoies varying 
betwemi 166 and 1400 kilocycles per second, and tha 
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* all-flleotno ’ wtB aa s rule can be adjusted no as to 
receive any within this range. But few of them can 
be adjusted for the short-wave emissions, varying from 
8748 (Rome, Prato Smemldo) to 18,821 (Java, Bando- 
eng). This IS no real drawback to dwellers in Europe. 
The British Broadcasting Corporation has put for- 
ward a scheme for an Empire broadcasting service. 
This will be discussed at the forthcoming Imi>enal 
Conference. It will bo of interest to learn whether 
any of the Dominions wishes to jom in this scheme. 

Ths summer meeting of the Newcomen Society 
took place at Liverpool on Sept. 16-17, thus enabling 
members to visit the exhibition in St. George's Hall, 
and the exhibition and {lageant in Wavertree Play- 
ground in connexion with the centenary celebratiotui 
of the Livorixiol and Manchester Railway. One day. 
however, was devoted to visits to certain small fac- 
tories at Presoot where tools are still made by hand, 
and to Rainhill, the site of the famous locomotive trials 
of 1820. Though marine chronometers are made by 
various London firms, mueh of the mechanism is made 
m a small workshop m Presoot by two workmen who 
have inherited a business a himdred years old and 
possess the requisite skill and experience. In utlier 
8ho|is were seen hand file cutting, hand broach making, 
and the manufacture by hand of high-class phers and 
wirecutters. In file making, the steel blank in the 
soft stateus hehl down on a leail block by two straiM 
pulled down tight by the foot of the file cutter. 'Hie 
tools necessary are the chisel anti hammer, both of 
special shajie so as to render the action of the cutter 
natural. Skill is oaaily and (piickly acquiroil and the 
teeth on a file seven or eight inches long can be cut m 
less than ten muiutes. It is the burr raised by one cut 
which forms the guide to the tool for the next cut and 
enables the work to be done so quickly and accurately. 
In broach making similar dexterity was shown The 
broaches being made varied m size from fine needles to 
load pencils, but all were tapered and five-sided. Tlie 
broach was held in a ^lair of pliers and laid in a groove in 
a bone block while being filed, and the accuracy with 
which the pliers were tumoil a fifth of a circle at each 
stroke of the file was not the least surpnsmg part of 
the work. In the makmg of pliers and outtera, there 
were operations of on equally mteresting character, and 
it was not a little remarkable to find these hand 
industries still able to hold their own in the days of 
mass production. 

On Simday, tiept. 2 1 , M. Laurent-Eynoc, the French 
Minister for Air, unveiled a statue to Clement Ader, 
one of the pioneers of flight, at Miiret m the Haute 
Oarmme. Ader’s experiments were carried out in the 
nineties of last century. Through the wntmgs of 
Mouillard he studied the flight of buds in Algeria, 
and in 1890 built an aeroplane of bat-like form and 
fitted with a stecun mgine, which on Oot. 9, 1890, is 
said to have flowrn a distance of 160 feet. He then 
built a larger machine on the sune Unes, to which he 
gave the name the ‘ Avion ’, which was tried in the 
presence of the French military authorities, but with- 
out success, in October 1897. Ader's experiments in 
France, it will be seen, were contemporaiy with those 
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of Lihenthal m Uermany, of Pilcher and Maxim in 
England, and of Chanute and Langley m tlie United 
States. 

This relics of Andrde’s exiieiiition of 1897 which 
wore found last August on White Island (or Giles 
Land) by a Norwegian ex{iedition have arrived in 
Norway on their way to flwodon. The Times has 
published a prelimmary rejiort of the Swedish experts 
who have examined the remains and diaries. There 
were three men m the balloon when it left Danes 
Island, Hpitsboigcn : S. A. Andr6e, N. Rtnndberg, and 
K. Frankol. The bodies and diancs of all have been 
found. The balloon camo down on the ice on July 
14, 1897, three days after leaving and the day after 
the last message was sent by earner {iigeon This was 
in about lat. 83" N , long 30° E. Insteail of striking 
south for Hpitsbeigen, the men apficar to have sledged 
eastward. They got into eddies in the drifting iiack- 
ico and liail great difficulty in making progress. By 
Aug. 10 they were m lat. 81' 66' N.. long. 29® E. At 
times the dnft was even north-west. Eventually they 
were cameil on the only fiart of White Island where 
a landing is possible, the groator part being ic-e-oovere<l. 
There they landed on the south-west early in October 
1897. AnilnSe's notes c>ontinuo until the end of 
September, and Stnndberg's until Oct. 17 A number 
of instruments, photographs, and scientific observa- 
tions have also been found. 

In the twenty-fifth re|x)rt of the Committee on 
Photographs of (Toological Interest, presented at 
Biistol to Section C of the British Association, 141 
new photographs are recorded, bringing the total of 
the collection to 8287 From the well-known Reader 
HonoH ot negatives 30 are contributed to the present 
additions The Isle of Wight landslip of 1028 is 
illustrated by photographs by Mr. ,S F. .Tackson. 
Prof. S H. ^ynolds contributes sots from Tonpiay , 
Snowdon, South London, and Fortraine The sub- 
merged foreat of Swansea Bay and the raised beach 
of Hope’s Nose, Tonpiay, arc illustrated by Dr A. E. 
Trueman and Mr. L. N. Wheaton River action in 
South Wales is iKirtrayeil by a set from Dr T. F. 
Sibly, and Mr. W. F. Chubb has presented a fine 
view of the Severn Boro Liuidy Island is the subject 
of a senes by Mr. A. O. Rowdeii. Copies of individual 
photographs can generally be obtamod directly from 
the photographer concerned, to whom application 
should be m^e for further particulars Addresses 
are given in the report The Committee has already 
published three sets of geological photographs, and 
these have been widely used in teaching throughout 
the world. It will therefore be of very special interest 
to geologists to know that two new sets of 26 photo- 
graphs each are exjieoted to be available by the md 
of the present year. For information concern ing these 
new issues appheation should be ma<le to the honorary 
secretary of the Committee, Prof. S. H. Reynolds, 
The Umversity, Bristol. 

Pboobbss m the application of scientific methods 
m the production of raw cotton is well exemplified in 
the recent issue of the Emjjtre Cotton Growing Review 
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(vol 8, No 3) m irhioh questiooB of braedmg. 
ginning technique and ootton quality, and blaokarm 
diseaee come under diaouMion The chief interest, 
however, is focused in a r^um6 of the progress of the 
ootton industry under successive German and British 
rule m Tuiganyika Territory Under Qeiman ad 
ministration experience proved the vital importance 
of planting on suitable soil and of growing the right 
kmd of ootton, owing to the ravages of diseases wid 
peete on such types as iigyptian and Ceravomoa 
Lighter soils give better results than the heavier ones 
and production is greatly assisted by proper rotation 
of crops Under British rule the output has mcreosed 
rapidly Production by plantation labour is un 
economic under ordinary oimditions and the policy 
now 18 that of definitely encouraging the native small 
holder Under this regime native production has 
nsen from forty three per cent in 1922 to from sixty 
three to seventy four jier t ent of the whole in the sue 
oeedmg years Tt is estimated that during the last 
nme years more than one million sterlmg has passed 
mto the liands of the eotton growing native of the 
country Cotton protliiction is much influenced ad 
versely by various factors of which several may 
operate at once Local demand for foo<l crops or 
othei agi icultiiral piwlucts inadequate tranM{>ort, and 
unfavourable climatic conditions are hut a few of the 
problems which demand attention and the solution 
of which means so much to the economic well being 
of the mandated territory 
As a converter of electric energy mto heat the 
electric fire has on efflotoncy of one himdred per cent 
It IB desirable to know how much of the energy m 
converted mto radiant heat anil how this host is 
distributed In the Journal o/ the InetUutvon of 
JEZscfncoI i7ngtneers for September Prof Parker bmith 
gives the results of exjierimonts on ordinary electric 
fires which were made to determine their radiant 
efficiency This nearly always lies between 66 and 
70 per cent, the rest of the heat being earned away 
by convection Ho made testa on five modem typos 
of gas fire and foimd that the radiant efficiency was 
from 40 to 60 per cent, the bulk of the remammg 
heat escaping as flue heat and the rest being earned 
away by convection air currents In a room heated 
by an eleotno fire, the temperature for comfort of 
the air should not be lees than about 66° 1< , hence 
the fire itself needs to produce air convection currents 
in addition to those produced by objects m the room 
receiving direct radiant heat The principal difficulty 
m connexion with eleotno heatmg is the question of 
ventilation Means must be provided for admitting 
fresh air, while the warmed air should escape near the 
ceiling Ceding panel beating la sometimes employed, 
but m this case the convection heatmg is less than 
with floor and wall panels If the tmnperature of 
the heatmg el«nents la roued by over nmnmg, the 
beat earned away by the oonveotion currents moreases 
more rapidly than the radiation heatang It would 
seraa that ordinary eleotno fires run at approxiznately 
the right temperature, but more attention should be 
paid to designing proper vmtilation for the rooms m 
which they are placed 
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Fob smne yean the adviaabihty of havmg an 
extended high tension system of eleotno supply has 
been oonstdered in Northern Ireland and Mr J M 
Kennedy has been asked to report on the sobame 
In the BUetnaan for Sept 6 a r4sum6 is given of his 
report and of a supplementary one issued on Aug 29 
The scheme links up the prmcipal centres of popula 
tion m Londonderry, Tyrone, and Fermanagh with 
the generating station of the Londonderry corporation 
It would also link up with networks projected at 
Dungannon and m Antrim The western area has 
been divided mto eight distncta and it is proposed to 
connect them by 33 000 volt fines The report shows 
that considerable economies can be effected m this 
way The capital cost would be about a million 
pounds which is about one fifth that of the Shannon 
scheme Several Irish engineers are agitating that 
before the final decision of the Northern Oovommont 
be taken the possibility of effecting still greater 
economies by having an all Ireland electricity pro 
gramme be consider^ We thmk that it would be 
for the mutual benefit of the north and the south to 
have an all Irish gnd As the power available at the 
Shannon jxiwnr station is limited and nothing has yet 
been done m constructing the northern gnd, the time 
seems opportune foi discuosing the larger scheme 
In a few years time the water power of the Liffey will 
probably be harnessed and the falls on the Erne 
m the north west of Ireland ooiild be utilised The 
water power from the Erne would bo particularly 
helpful to both govemroonta Mr Kennedy mentions 
m his report that it would be a comparatively simple 
matter to connect the northern system with the 
Free State gnd at Newry The Iruh Electnctan 
iximts out that it would be to the mutual advantage 
of Dublm and Belfast An agreement between the 
two governments would be necessary 

bo far back as 1880 Sir William Siemens made ex 
penmraits on the effect of illummating plants by 
eleotno fight He found that with a few hours ilium 
ination he could make tufip buds blossom, and he 
suggested that m the future gardenen might become 
mdependent of sunlight and regulate the growth of 
the plants entirely os they wished In 1920 Jacobsen, 
a Norwegian engineer, observed that the position of 
the eleotno jxiwer cables underground could be told 
at once by the stnpe of green grass above them 
These two fundamental observations form the basis 
of the procedure m electro horticulture, which is 
bemg carried out m the Expenmentalfidtet — a httde 
science town near Stockholm In the Bleotneal 
Tvnee for Sept 4, Chariotte Oast gives an account of 
the satisfactory results already obtamed by Sven 
Oden and Gustof Lmd The work is mamly to expose 
diflerent lunds of plants to tight coming from 
descent lamps As m November 1926 Stockholm bad 
only 23 hours of sunshine, the resulte were sharply 
defined The plants subjected to the eleotno fight 
were much the more flourishing Conolunons have 
not yet been obtained as to the best length of 
for the exposure Cuoumbers, which ordinarily re- 
quire five weeks to produoe moriMtable fniit, can be 
ripened in three wedts with the use for a few hours 
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Ite policy will be based on the view that the study of 
the culture of a people can be earned out only by 


daily of artifloial li^t The expenmenta made on the 
heabng of the soil by electno cables have given 
promumg results It has been proved deflnitely that 
It does pay to heat the sod m greenhouses for the 
cultivation of melons and cucumbers Nine hundred 
Swedish gardeners and florists are using soil heating 
equipment A usual pnoe in Sweden for a night 
eleotno load for gardening is a farthmg a unit If this 
could be supplied at a cheaper rate as m Norway 
where there is a special commercial night rate of a 
tenth of a penny par umt, Swedish growers could force 
early spring vegetables and compete successfully with 
market gardeners situated much farther south 

Thb partial absorption of X ray quanta observed 
photographically by Dr B B Ray which was the 
subject of two letters m Natubk of Sept 13 p 308 
u one of the large group of atomic phenomena which 
involve quantised transfers of energy All have three 
partially distinct aspects the magnitude of the energy 
mterohange the probabihty that it shall occur and 
the relation between the mitwl and final directions of 
motion of the reacting particles There is good evi 
denoe from Dr Ray s measurements as well as fiom 
others made with an ionisation chamber by Prof 
Bergen Davis and his collaborators that the energy 
change in this case is a decrease or more rarely an 
morease in the energy of the X ray quantum by an 
amount determmed by the X ray spectra of the atom 
traversed In a further letter which we have received 
from Dr Ray, which we are unable to fin<l space to 
prmt m full he has pointed out that certain expen 
ments which might be held to disprove the existence 
of this effect have been performed under conditions 
which he would expect to yield only a feeble mwh 
fled radiation The chief ground for this statement is 
the important one that the modified quantum is be 
heved by him to proceed almost if not exactly m 
the onginal direction of tlie unmodified quantum a 
hypothesis which, he shovrs fits in very reasonably 
with the observations No estimate appears to have 
been made as yet of the probability of transfer of 
energy m this way, but it is evidently not unduly 
small, and sufficient data probably exist to permit of 
a rou^ calculation Should the reaUty of this effect 
oontmue to be admitted, as seems likely, it will un 
doubtedly open up a eonvenient noethod for mvestigat 
ing oertam types of soft X rays mdirectly, much as 
the Raman effect is now applied tb the study of the 
infra red spectrum 

ALTHOtroH it has been said that there are already 
too many soientiflo penodioals m existence, we have 
no hesitation m offering a cordial welcome to Oceania, 
a new pubhcation which is devoted to the study of 
the native peoples of Australia, New Oumea, and the 
islands of the Pacific It is issued on behalf of the 
Australian National Research Gounod imder the 
editorship of Prof A Radcliffe Brown as the organ 
of the Anthropological Research Fund, which was 
established three years ago by a grant from the 
Rooksfellw Foundation and an amount equal to the 
grant contributed by Australia It is not mtended 
that Oeeama should be a m«« record of observalson 
No 8178, VoL 126] 


specially tramed scientific workers in the field, whose 
object 18 not only to lecord facts but also to dia 
cover thoir interpretation that is tlieir meaning and 
function lliiis, m the first issue, Miss Camilla H 
Wedgwood on war m Melanesia, Prof A Radcliffe 
Brown on social organisation in Austrahan tribes. 
Dr Raymond hirth on a dart contest m likopia and 
Mias Ursula Met omn I on the Wik Munkan tribe of 
Cape York Benuisula each dwells on tiie functional 
aspect, in the respective sik loties, of tho facta which 
they record and analyse Beside tho foui pajiers 
mentioned Offanta mcludes in its contents reports 
of tho proceedings of societies notes and news and 
reviews of books doaliiig with the area covered by 
the Anthropological Research bund As a record of 
the researches now lieing imdertakon by Australia 
laigely owing to the initiativo and orgnnisuig ability 
of Prol Radcliffe Brown Oceania will be of enduring 
value to students of soc lal anthropology 

Im the mintly issued year book f r 1920 of the 
Carnegie Institution of Washington Dr SylvaiiusC* 
Morley jiublishos his usual annual lovicw of tho 
activities of the Institution in excavation among the 
Maya mins of Cential Amiiioa Iho excavations at 
Chichen ItxA and Uaxactiin continue to constitute the 
major opeiations but this vtar a medical survey of 
tho modem Maya living m the neigh boui hood of these 
ancient cities was instituted Phis survey already 
shows piomiBO of producing much mfumiation of value 
to tho anthrojiologiBt Phe chief mtercst of Dr 
Morley s rejiort this year however does not he in the 
account of the excavations and their result At the 
close of the lejxiit he makes the pregnant suggestion 
that the time has now come for excavation in Central 
America to be more highly orgaiusod He points out 
that there aie now four majoi expeditions regularly 
in the field thoseof the Carnegie Institution the British 
Museum the Field Museum and that of the Govern 
ment of Mexno which is cariying out investigations 
m the northern Maya area and tho southern part of 
the repubho In addition, universities museums, and 
individuals are engaged on the work of excavation 
and exploration from timo to tune He therefore 
suggests that a committee should he formed com 
posed of representatives of the bodies interested and 
engaging in this work The duties of the ooramittee 
would be to survey the present state of knowledge to 
formulate the problems suggested as the result ot this 
survey and then, m order to avoid overlapping and 
waste of effort, to allocate the mvestigation ot these 
problems to the institutions willing and beet fitted to 
take up the work 

A rAsomiA is given in the Bell Laboratonee Record 
for August of the soientifio expenments which were 
earned out by that corporation’s acoustical reeecuvh 
department for the Noise Abatement Commission of 
New York City Complamts had been made that tho 
average aty dweller is oontmually submerged in an 
ocean of sound made up by the horns of motor oars, 
■queaking brakes, rumbling truoks, roanng subway 
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traiiu, the rapid Are of riveting maohinee, wid the 
noise of radio loud-speskeni. To find out which were 
the worst offenders, about ten thousand outdoor 
observations were made from a truek of the Health 
Department by the Bell engineers. It was found that 
trucks, motor cars, elevated trams, tramways, and 
other agencies of transportation were the principal 
offenders. Next came the iioiseH made dunng 
building oiierations, often of greater intensity but 
much less widespread m their effects. It is hoped 
that the moasiirements made will enable the sfiocial 
committees which have been appointed to reduce the 
noise evil . 1 1 is stated that this appreciably decreases 

the vitality and eflicionoy of the citizens of New York. 
The figures obtained dunng the survey are of interest. 
Tlie most intense noises wore fumisheil by building 
operations. In one case a nvoter produced a noise 
level of 90 above audibility, tho arbitrary uiut chosen 
being m decibels. The use of explosives m the sub- 
way excavations of the Bronx pnxluced a noise of 
08 decibels. The ever-present roar of street traffic, 
however, was found to vary between 80 and 80 
decibels. A subway express passing a local station 
produces a level of 06 decibels, a steamship whistle 
shghtly less, aiiil elevateil trains a level of 00 ilecibels. 

The Annual K«|>ort for 1020 30 of the executive 
committee of tho Contral Library for fitudents marks 
the close of tho Library under the management which 
has controlled it since its foundation fourteen yeais 
ago. A new constitution has been lulopteil, the Library 
has become the National Control Library, and future 
re{xirts will bo issued by the now committee. The 
purjiose of the Library is generally to supply, to senous 
reaileis, books which they are imable to obtain for 
themselves or at their local libraries, and that moans 
as a rule the more exjiensive books, or books iloaling 
with highly spx'ialised subjects, for which there could 
bo no local ileinand Unfortunately, the committee 
ixiiiits out, lack of funds jirevents the jiurchase of those 
very books, and borrowing hbraiies have been pro- 
testing that they cannot obtain the books sjiecially 
wanted. Unfortunately also the unrestneted grant 
of £8000 a year recommended by the Public Librarifw 
Committee has been reduced by His Majesty's 
Treasury to a grant of £3000 allocated for three 
sfiecific jiurposes, which do not include the purchase 
of books. Dunng the year the volumes in the 
Library have increased from 46,177 to 69,606, of 
which 3606 have been purchased and 10,923 have 
been presented. Of tho utihty of the Library there 
can be no doubt, but the committee is far from satis- 
fied with the service it has been able to give to meet 
the most pressing needs of readers. 

Wx have received vol. 2 of the Collected Papers of 
the Rowett Research Institute, edited by the diroctor. 
Dr. J. B. Orr. The first volume was published m 
1926 ; the present covers the ensuing five years and 
includes the majority of the papers published dunng 
this iieriod by the workers at the Institute, but ex- 
cluding those published by members of the staff work- 
ing in other parts of the Empire. The volume con- 
tflikv seventy -one papers and runs to 688 pages. 
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Broadly speaking, all deed with the subject of animal 
nutrition, including the food supply and also certain 
diseases ; a few are concerned with the subject 
of human nutrition. In a prefatory note Dr. Orr 
mentions that the Duthie Experimental Stock Farm 
should be completely established during the present 
year; that the Imperial Bureau of Animal Nutrition 
has been established m connexion with the Reid 
Library to serve as a clearing-house for mformation on 
nutrition ; and that a residence for temporary workers 
and visitors is to be built m the vicinity of the Institute. 
The co-operation of the Institute in work in different 
parts of the Empire is in increasing demand, and is 
an mdioation of the growing value of the research 
work earned out by the members of the staff anil their 
collaborators. 

Uhdkb arrangements maile at the begummg of this 
year, the Sociological Society was united with the 
newer organisation of IjB Play House, to form an 
Institute of Sociology, pure and applied. The Insti- 
tute will continue and extend the work for which 
both the Society and the House have become well 
known, namely, study and research in sociology and 
tho ilevelopment of civic and regional surveys Dunng 
tho present year a number of preliminary and experi- 
mental surveys have been conducted at borne (fur 
example, Uhicheoter) and abroatl, and detaileil civic 
surveys at ('Hester and Brynmawr have been directed 
or assisteii. Le Play House was founded by Mr. and 
Mrs Victor Branford. Both tho founders have smeo 
dicxi, and their projiorty has been loft m trust to further 
the objects of tho Institute and forms the nucleus of 
an endowment which, it is hojieil, will he added to 
fiom other sources. Tho annual conferonco will bo 
hold in the Duvoon Gallery at the Imperial Institute 
on Saturday and Sunday, Nov. 1 and 2. The sessions 
will tako the form of lectures and discussions on 
sociological and survey topics. The annual exhibition 
will be open, m the samo gallery, on Oct. 20-Nov. 3 
inclusive, and will include representative examples of 
survey matenals from various parts of Great Britain. 

We much regret to announce the death, which 
occurred on Hept. 18, at the age of seventy-eight years, 
of Prof. H. B. Dixon, ('.B.E , F.R.S., honorary pro- 
fessor of chemistry in the University of Manchester. 

The inaugural sessional address of the School of 
Pliarmacy of the Pharmaceutical Society of Great 
Britain will be delivered this year on Oot. 1, by Dr. 
Artlmr W. Hill, Director of the Royal Botanic 
Gardena, Kew, Tho Pereira Medal of the Society 
will be jiresented also on this occasion. 

A 8HAI.1:, brochure has been issued by The British 
Drug Houses, Ltd., London, N.l, describing in handy 
form the medical producto issued by this firm. A 
brief description of each substance is followed by 
notes of the mdieations for its use, of its methods of 
administration and modes of issue. Among the newer 
products mMitioned, we noted carotene, which has been 
shown to act as a potent source of vitamin-A m animal 
expenments; digiMis leaf tablets, physiologically 
standardised to contain a definite fraction of on mter- 
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n»tion»l vuut , and sodium morrimate, which is now 
bemg used for the mjeotion treatment of varicose veins 
A then^peutio index of diseases is also moluded We 
have also received from the same Arm a leaflet desonb 
mg the applications and uses of the aonflavme group 
of antiseptics , illustrative oases are quoted and 
a selected bibliography is appended These anti 
septios have a wide use m the treatment of wounds 
uid a great variety of septic conditions 

' Mbtbods and Problems of Medical Education , 
17th Senes, has been issued by the Rockefeller Foun 
dation, N Y This volume deals with departnoMita 
and mstitutes of anatomy, histology, and embryo 
logy in all parts of the world, inoludmg Lima, 
Batavia, and Manila It is profusely illustrated with 
plans and views, and gives details of the accommoda 
tion, staffing, courses of instruction and research work, 
and budgets of a number of the leading schools of 
the woild 

Apfucatioms are mvited for the following appoint 
ments, on or before the dates mMiiioned — An organis 
mg secretary of the Land Utdisation Survey of Bntam 
— Dr L Ihidloy Stamp o/o The London School of 
Economics, Houghton Street, W C 2 (Sept 29) An 
engmeer in the Offices of the Divisional Road Engineers 


— Establishment Officer, Mmistry of Transport, White- 
hall Gardens, b W 1 (Oct 1 ) A graduate assistant m 
electrical engineering at the Wolverhampton and 
Staffordshire Technical College — Clerk to the 
Clovemors, Education Office, North St , Wolver- 
hampton (Oct 4) A lecturer m exiierimental psy- 
chology at the Otago University, Dunedin — High 
Commissioner for New Zealand 411 Strand Wr2 
(Oct 10) Assistant executive engineers for the 
Indian Service of Engineers, and assistant executive 
engineers for the Indian Railway Service of Engineers 
—The Secretary, Services and General Department, 
India Office, Whitehall b W 1 (Odt 31) A teacher 
m mechatucal ]>owor plants eipiipmcnt for eveiung 
classes at the C antral Polytechnic C roydon — Educa 
tion Officer, Education Office, Katharine St , C roydon 
A temporary full time lecturer in mechanical engm 
eenng at the Municipal Tec hmcal School (The Gamble 
Institute). St Helens — Secretary for Education. 
Education Office, bt Helens An eveiung lecturer in 
geography at the West Ham Municipal C oUege — The 
Prmciiial, West Ham Mimicix>al College, Romford 
Road, Stratford E 16 Assistant engineers for the 
Public Works Department of the Federatml Malay 
States — ^The Crown Agents for the Colonies (quoting 
M/19B0), 4 MiUbank b W 1 


Our Astronomical Column. 


Pluto — I ho first observation of Pluto after its 
conjunction with the sun was obtamed by Prof M 
Wolf at KOmgstulil on Aug 29 (on two plates taken 
with the reflector) , the approximate position is 
R A 7t 27 9>“,N De<l 21® 54 , which is m accord with 
the ephemens m L%ek BuUelin, No 427 The period 
adopted in that Bulletin is 249 1661 years Many 
other computers have found similar periods, so that 
the orbit is now known within narrow limits The 
Bulletin gives approximate ephemendes for every 
year bock to 1890, m the hope that further images 
may be found Prof Wolf has found an image that 
may be Pluto on a plate exposed on 1014 Jan 23* 

33 On Konigstuhl M T R A (1014 0) 6>> I?" 64 03>, 
N Decl (1914 0) 17® 37 23 0' , the Lick ephemens 
reduced to the same equinox, gives O'* 98“ !■, 17° 38 
As some approximations were used in prepanng the 
ephemens for post years, the discordance is not 

Prof T Banaohiewic^ gives a full description m 
Cracow Ctre No 26 (see alro V A I Ctre No 206) of 
the work earned out at Cracow on the orbit of Pluto 
It will bo remembered that the ephemendes calcu 
lated there led to the detection of an image of Pluto 
on an Uccle plate of Jon 27, 1027 , that m turn led 
to the detection of the images of 1919 (Mt Wilson) 
and 1921 and 1027 (Yerkes) Individual observations 
of Pluto m I9S0 give residuals that ocoa«on€dly 
attain 3' These residuals explam the very erroneous 
orbits that were first published Prof Banachiewicz 
shows that by using a large number of observations 
mode m 1930 an orbit can be deduced that is similar 
to those that were obtamed with the aid of the 
observations made m 1010, etc 

The followiM additional observations have been 
received from Prof Wolf they aie for 1080 0 
tsso Aug aw eh as fi- u T b a 7>< ar* 6 t at* it i>ed ai* aa as a* 
Sept 5 a as 0 7 as aesa n aa^ier 

The star places are from the Abbadia Catalogue 
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Orbits of Binary Stars — Bull No 106of the Astrono 
imcal Institute of the Notherlanils contains several 
determinations of oibiti by G P Kuipei Fhe orbit 
of the close pair ^1232 is now determined for the first 
time Sitiie its discovery in 1876 240° of the orbit 
has bewi desciibed The peiiod found is 91 2 yooM, 
periastron 1914 9, a 0 368', « 0 328 Uiing Fdding 
ton s moss luminosity curve, the masses are 0 06 and 
0 91 of the sun, the absolute magmtudes 4 9 and 4 7, 
jiarallax 0 0148' 

OS77 IS a pair with equal magnitudes m which there 
IS liabihty of confiumg the two com|>onent8 when 
they emerge from jienastron , Jackson and van den 
Bos adopted diffeient identifications and found 
periods of 96 2 and 61 6 years lespectively The ten 
years tliat have since elapseil ileciile against the short 
period Mr Kiuper finds the jioriod 122 6 yean, 
Jienastron 1883 4, a 0 472', e 0 170 , the hyjKithetioal 
mass of each star is 1 13 sun, absolute magnitude of 
each 8 97, jiaroUax 0 0146' 

02,82 IS m the Hyades, and tho biightei star is a 
B^trosoopio bmary . Prof Hussey gave the jienod 
of the visual pair as nmety eight years using obrarva 
tions lip to 1900 , subsequent obWvations show that 
this IS too short, and the new jienod is 487 yean 
The paiallax appears to be close to 0 02', and the 
sum of tho thiee masses is between two and three 
times that of the sun 

The fourth system studied is a fivefold one It is 
shown that the double star 11999 is probably m 
^ysioal connexion with the tnple system £ Sooron, 
from which it is distant 281' , the common parallax 
u estimated as 0 04' , the masses of the oompements 
of the tnple system are mven as 1 60, 1 89, and 0 96 
of the sun , those of the binary are stated to be 
equal to ea^ other, but thoir vuuea are not given , 
the two systems ore about 7000 astronomicaf umta 
opart m the direction normal to the Ime of aisffit 
Ine shift of the second system relatively to the first 
IS only 0 26' in sixty four yean> whereas the proper 
motion of t Seorpu m that penod is 4 7' 
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Research Items. 


Growth - ChongM in Phrtico! CorroUtion — Dr 
Joseph Bergson, in Human Bvtlogy, vol 1 No 4, 
publiahee the result of a etudy of the relation of hei^t, 
weight and oheet measurement m the human ti^e 
from birth to maturity in aooordanoe with Pearsoman 
biometno methoda His object is to show that 
as conjectured, the alternate stimulus and retards 
tion known to be exhibited during growth are in 
oidoitsl to an all pwvadmg mterdepMidaioe of one 
structure and another He finds that interoorrela 
tions between hei^t and wei^t weight and oheet 
oiroumferenoe, and he^tht and chest oircumferenoe 
all show significant variation with age The oorrela 
tions between height and weight show m their trend 
on age alternate maximum and minimum pomte m 
the neighbourhood of a^ 1 S years 3 years, 6 yean, 
11 years 14 years, and 21 years Ihe correlations 
between weif^t and oheet measuiement and height 
and oheet measurem^it, as well as between height and 
weight, show a maximum pomt m the nei^bourfaood 
of 14 years Kaoh of the other statistical fimotions, 
means standard deviations and coefficients of vana 
tion, also shows in its trend with age a maximum pomt 
m the neighboiuhood of 14 years This is taken to be 
asset lated with adoleicence and a subeequmt decime 
IS regarded as a post pubescent deolme The 
relative size of the correlation coefficient after about 
10 years is highest for weight ohmt < iroumferenoe and 
smallest for height cheat oiroumferenoe Between the 
ages of about 6 years and 10 years the height weight 
oorrelation coefficient is higher than the weight chest 
ciroumfeience coefficient whde the latter and height 
chest circumference retain the relative position they 
occupy after 10 years 


Arehsaology of the Mediterranean Lands — Exoava 
tions oontmue to furnish further links m the history 
of the Mediterranean region A distinguished visitor 
to Section H (Anthropology) of the Bnt^ Association 
at Bristol was Dr Miloje M Vassitr of Belgrade His 
excavations on the now famous site at Vmfia yielded 
m 1030 impoitant evidaioe of commercial relations 
between Vmfia and the south east, the ^geao, Asia 
Mmor and Cyprus Remains of wattle and daub build 
mgs with a floor consisting of horuontal beams over 
la]^ with mud plaster, the surface of which had been 
fired, were reminiscent of fioors discovered at Tobema 
Voda on the Danube in Bulgaria, and also in south 
west Russia Obsidian implements suggest a link be 
tween Vmfia and the Bukk district as doM one type 
of decoration on the pottery The most important 
find of the jrear however was a type of pottery related 
to Mmyan ware This would confirm Dr Vaantss 
dating of the bemnning of Vmfia culture as early 
Troy II , smee Mmyan ware belongs to the Middle 
Mmoan and Middle Helladio penods Details of the 


Mmoan and Middle Helladio penods Details of the 
work are being published m Man Prof J L Myres 
read a report from Mr W A Heurtley on a Neolithic 
and Early Bronzy Age site on the south side of the 


Hahakmon m western Macedonia Mr Heurtley s ex 
oavations have added an important piece of evidence 
as to the eariiest mcursion oi northeinen mto Qreeoe, 
largely based on pottery finds A complete skdeton, 
buned m a crouched position, was found and awaits 
examination by an anthrcmologist Smoe this skeleton 
IS probably that of one of the mvaders, great mt«rest 
will attach to its characters Mias M A Murray, 
woriung lA Mmorca on the clearance of the tenmoa 


wiaapn the top, discovered pamted IbeiMn ware of a 
faniPtMihSBOOiatM with eastern Spam and southern 


A Dart Match in Tikopia —Dr Raymond firth 
describes m OewMa, vol 1, No 1, the game of dart 
throwing as played m Tikopta an island lymg between 
Banks and Vera Cruz islands m the Paomc This 
game was apopular sport m old Polynesia, and records 
of it varying m details, are preserved among the 
Maori, m Samoa, Niufi, and Fiji, where it drew the 
mterest of the whole commumty In Tikopia, 
matches are watched with most mtense mterest by 
crowds which mclude women and children Though 
primarily a pubho diversion, it is also closely con 
nested with the social organisation and religious 
belief of the people The game is played on a moroe, 
a long narrow platform of ground about 130 yuds 
long by SIX to seven yards m width which is cleared 
of all vegetation The tnka or dart has a head of 
hard wood about five inches long which curves gently 
from base to pomt and is highly polished to make it 
ghde gently over the ground when the dart is thrown 
ft fits by a tang mto the socket of a reed shaft about 
three feet long When thrown with a low trajectory 
it flies for about fifty yards and then, on striking the 
ground, glides along for another sevmty or eighty 
yards Additional impetus is gamed by a protective 
ring of coconut fibre on the for^nger, which fits mto 
a notch m the base of the sliaft The game is played 
by two sides of twelve to twenty players each — 
known figuratively only as the Bachelors and 
the Married Men Actually the sides are drawn, 
irrespective of their married status primarily from 
two clans The composition of the sides, rules order 
and methods of playing are traditional datmg back to 
the tunes when men were gods and thus as the 
sport olF the gods ’ the game is taboo, especially on 
certain occasions, as for example when the object u 
to seek efficacy for the land In the scoring only the 
dart thrown farthest on either side counts and a 
comphoated system of scoring points and cancellation 
of pomts scored makes a complete victory by one side 
a rare occurronce 

Adaptations of the Kangaroo Mouse — In 1891 
C Hart Memam described one of the most remark 
able of the many new and interesting mammidB that 
have been discovered m North Amenoa during the 
past few years the kangaroo mouse M%erod\p<tdop« 
vMgaevphtAut It is of no economic importance, one 
way or the other, for it lives largely upim seeds, but 
its adaptations are well marked, as E Raymond Hall 
and Jean M Linsdale show m the most complete 
account that has been written of this rare creature 
(Jour of Mammalogy vol 10, p 298, 1929) The 
eyes are large and blaok, and suc^eet nocturnal habits 
— the only occasion on which any mdividual was 
known to bite was when it was endeavouring to 
escape from a strong light Stiff projecting hairs occur 
on the sides of the hind feet, and the hmd feet and 
lower legs are greatly lengthened — a young mouse 
repeatedly jumpM out of a can without touching its 
sides, idtfaough the aides were seventeen mohes bigb 
and the can only ten mches m diameter The 
auffitory bulls are greatly inflated and reach their 
maximum relative sue m kangaroo mice, yet the 
ear pimue are extremMy small, oonaistent with the 
burrowing habits of the species The mice are found 
only m the Qieat Basm region at altitudes ranging 
from 4000 ft to 6000 ft , but the distnbntion u far 
from uniform, because fine sandy soil sssocuted with 
vegetation appears to ofifw the only suitable habitat 

Clpde Muds — An mvestigatlon mto the Clyde muds 
with a new sampling c^iparatus was undertaken by 
Mr H B Moore (^Muds^of the Clyde Sea Area 
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I Fhoa{diate and Nitrogen Contmta , Journal of the 
Manne Btdlogvxil Aetociatton of Ae VnUed Ktnffoom 
TOl 16, No S, March 16S0) The instrument la 
desonb^ m a separate paper m the same number o{ 
the Journal by Mr Moore and Mr R O Neill ( An 
Instrument for Sampling Mamie Muds ) A column 
of mud from 12 m to 16 m cmi be takm the depth 
ranmng from 10 fm to 70 fm The sampler is worked 
by band and oonsists of a heavy braw bc^ oontammg 
a fflass tube open at both ends whoi descending This 
falls under its own weight and drives deeplv mto the 
mud, which partially fills the tube A valve at the 
top closes when the sampler stops, and by this and 
by ite own friction against the glass the mud is held 
m the tube while the sampler is hoisted This has 
been m use at the Millport Laboratoiy for some months 
and IS very satisfactory, serving for oolleotmg the 
mud fauna and for ohenuoal anal 3 rais The phosphate 
and mtrogen contents of the mud at thirty three 
stations m the Clytle Sea area were determined at fi cm 
sta^, down to 20 and sometimes 30 cm below the 
suitace The phosphomolybdic method was used m 
estimating the phosphates and the Kjeldahl method 
for the total nitrogen Whilst no general relation 
was found between phosphate or mtrogen values and 
the depth of water, the phosphate values m depths of 
less than 40 metres all lie close together and fall 
with mcreasing dmth m the mud, usually showmg a 
nse at the 10 to 15 centimetre level and the mtrogen 
values usually fall with lucreasmg depth m the mud 
Stations with strong tides usually mow low phos 
phate and nitrogen values 
Japansse Sipunculidi — Dr Uayao SatA m his 
“ B^rt of the Biological Surv^ of Mutsu Bay, 15 
Sipunculoidea (8e%ene« Reportr of the 1 6hoku Im 
penal Untvertxiy, lourth Senes (Biology), bendat, 
Japan Vol 5. No 1, April 1030) records mne species, 
four of which are new to science Cntioal notes, keys, 
and good figures are given and there is an extensive 
bibhomphy The new species Phaeeohon %keda% 
hves m a state of oommensahsm with the madre 
poranan coral Stephcmocene oarthaue* This had 
already boon discovered by Ikeda, who observed them 
m the Sagami Sea, but although notmg^that the 
Phaeoohon was now he did not name it iTiis is the 
only species of Phaeoohon hitherto known to hve as 
a commensal with a coral, although several oases are 
recorded for Aaptdophora A polychste belonguig to 
the genua SvUte, more than 40 mm long and 1 mm 
broad, naufuly hves with the Phaeeohon in the coral 
. edin 

No^ ^^^presidait irflhe Bntuh Aquanate’ Xssooia 
tion. Dr a B Jones, gives useful mstruotions and 
hmts to would be breeders The egra should be 
batched out quickly with a sh^tlyraisiM temperature 
and much attention must be given to the food — 
tnfusona at first, later sifted daphnue In the same 
number Mr L B Kattems begms a senes of articles 
dealing wrth the breeding of tropical fish, the first 
giving mstruotions for equipment and gmeial re 
quirements Here agam temperature is nsoeasanly 
of great importance, and the author states that it in 
eaMwtokeepthe aquanum heated to an even tempom 
ture than to ksqp a cold wati 
hotweatiier 

Bruptlon of Komaga t a k e (Japan) in zpsp— Near 
the south end of Hokkaido, the northern island of 
Japan, la an mlet. Volcano Bay, opening to the cast 
Tlw volcano, Usu san, of whudi there was a great 
eruption m 1610, hes near the northern shore On 
the opposite side is the volcaao Kommtake, 2740 
feet m hai^t, of whi^ the most violmt eruptum 

No 8178, Voi 126] 


known occurred in 1640 and the latest on Juno 17, 
1626 This has been cloeoly studied by Mr H Tsuya 
and seven colleagues and the results are described m 
a valuable senes of papers published in a recent 
BuUehn of the Earthqu^e Research Institute (vol 8, 
pp 237 316 1630) The eruption began at 0 30 a M 

with an earthquake and rumbling noises The activity 
gradually mcreased until about 10 a M when there 
was a great explosion after which it subsided On 
June 22 23, a microseisinometer a }>aiT of tiltmeters, 
and a pair of gravity vanomoters were erected m a 
hut about five miles north of the crater From 
Tune 23 to July 10 377 earthquakes were recorded 
the ampbtudo bemg usually lees than 1 nun so that 
few wore sensible to human beings Iho foci seem to 
have been close to the suiface Tlie tilt i urves show 
several abnormal tilts which were clearly connected 
with changes in the jirossure gradient and also with 
pulsations of tho ground preceding small outbursts 
After the eruption the levelling was repeated along 
two Imes on the north and west bases of the mountain 
This showed that the ground hail sunk the cuives of 
equal deinession being parts of olUises with their 
centres at the crater Tlie gieatcst subsidence 
measured 2 ft 6 in There was no trace of change m 
the gravitational hold laige enough to be recorded by 
the instruments employed 


Nuclesr Disintegration of Boron — In two papers 
m the Zntaehnfl fur Phynk for July 21 W Botho 
and H Frftnz have given an acciount of a fairly com 
plete investigation of the ejection of jirotons from 
boron nuclei under the influence of o particles from 
polonium and radium C The protons were regis 
tered by one of tho now forms of electrical counters 
which 18 sensitive to single a particlcTe and H particles, 
but IS practically unaffected by fi rays and y raw 
At least three groups of protons arc produced the 
fastest two being fairly homogeneous with maximum 
ranges of 33 cm and 74 cm m air when set free by 
the polomum « partiolee The enemy of the protons 
decreases as tho angle between ^eir direction of 
motion and that of me moidont a particle increases, 
although their number does not vary much with 
dilution, whilst a decrease in the energy of the 
individual a partiolos has a greater effect on the 
number of protems than on their range A vcot 
recent mvestigation, to which leferenoe is made by 
Dr Bothe m a footnote has also established that a 
bard y radiation is emitted when cortam light ele 
ments are bombaided with a particles 


Ansljrsu of Groups of Alpha Rsyi — Sir b mest 
Rutherford, Mr F A B Want and Dr Wym 
Williams have oontnbutod a paper to the September 
number of the Proeerdtnge of the Royal Society on a, 
method for analysmg groups of a rays, m whioli the 
lonuatum produced by each particle is ampli^ 
Imearly by valves until it can be measured bv a rela- 
tively uisensitive galvanometer This form of counter 
otm bo used either with a single ionising chamber at 
with a double differential chamber the latter type m 
particular bemg most useful for the study Of complex 
beams, reveahng immediately for example, the previ 
oualy unknown short range « particles emitted m the 
dual dismtegration of radium C These new rays are 
not homogeneous, and oonswt of two groupe, a mam 
one of range 4 1 cm , and a subsidiary one of range 
3 9 om , a result which ism accord with the complexity 
of the 4 8 om pertiolee from thorium C, whieh had 
already been estabhrfied by magnetic analysia and 
s gsin verified m the present mveatigation, and with 
theooro^eaityof theS 5cm parUdes from actinium 
C The 8 6 om particles from thorium O', the 7 0 om 
parUo^firomndium C .andthej 6om partwleefrom 
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poloniuin Are, however, homogeneous withm the limits 
of the resolving power of the counter, and it thus aeons 
possible that the complex « ray spectra are associated 
with radioactive elements of oild atomic numbw, a 
prediction which is being tested by an analysis of the 
rays from protoaotmium Fuller details of the appa 
ratus are to be published subsequently 

Mobility of Ions in Pure Gases — An mvestigation of 
the motion of ions in gas at high pressure, m which the 
modem teihnique for the punhoation of materials for 
electncal measurements at low preMures has been 
used, IS described by A M Tmdall uid C F Powell 
in the September number of the Proceedtngt of the 
Royal Society The results are very surprising m the 
remarkable dependence found in the properties of the 
positive ions on the presence of minute traces of im 
purities It has been known for a long tune that the 
mobihty of the negative carriers is largely affected by 
impurity, but it has now been shown that when the 
amount of the latter has been reduced to the stam 
whoi the negative camera are almost unaffected, the 
positive ions still do not attcun their maximum pos 
sible speeds m the field lo ensure that the measured 
mobility of an ion is the true mobility of a positive 
ion m Its own gas, it is necessary that the residual 
impurity should be reduced to the order of a few parts 
in a million, the total pressure being 100 mm or more, 
and the opinion is expressed that no significance can 
be attached to the values of the mobihty of the posi 
tive ion previously obtained in any gas Tliese ex 
|ienments are being elaborated with a system of alter 
nating fields of square wave form, in place of the smu 
Hoidal wave form, which is less siiitetl for accurate de 
termination of the mobihty, but it has already been 
established definitely that the true value of the mo 
bihty of the |K>sitive helium ion m hehum is consider 
ably greater than hsui been supposed, aud of the same 
order as the value deduced from classical kinetic Uioory 
Impact Resutance of Steel Castings — The May 
number of tho Canadian Journal of Reeearrh oontams 
a raper by R W Moffat, of the University of Mam 
toba, on the eSeot of low temperatures on the resist 
ance of steel castmn to impact This sulueot is of 
importance from the known mcreased nequenoy 
of ladures of machine parts m severe wmters Many 
studies of this effeot have been earned out by previous 
workers, but we miss from the r^erencee given m the 

C paper anv mention of the mtereetmg work of Rohm, 
' ished M a Carnegie Memoir of the Iron and bteel 
tute m 1911, which clearly showed the greeter 
resistance to impact at low temperatures due to the 
use of nickel as an alloying element The present 
senes of expenments is oonoenied with castings, and 
shows that plain carbon steels may have a resistance 
to impact at - 31® C of only from one quarter to 
one half of that at ordinary temperatures By heat 
treatment this resistance is moreased very consider 
ablv The impact value falls oft with moreasing 
carbon Vanadium or nickel or a combination of 
the two metals increases the remstauoe to impact 
Castmgs with 2 8 per cent of nickel have about the 
same reeistanoe at low temperatures as those with 
.0 18 0 22 per cent of vanadium Normalising at 
870® 900® C , followed by reheatmg to 620® 700® C 
and cooling in still air is reoommenaed 

The Melting Point of Iron - Amongst die black body 
radiators used by Dr C H M Jenkms and Dr 
M L V Gayler in an mvestigation of the iqiplioabdity 
of optical methods of pyromet^ to the measuranent 
of metallurgioal temperatures (Proceeding* of the Royal 
Society, vol 129, p 91) was a very simple and ingemous 
one oonsiBting of a bubble blown m the molten metal 
bubble was formed on the end of a narrow tube 
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of refractory material, which served in addition as s 
viewing tube, and was found to bi^ve quite satu* 
faetonfy m iron, but not m gold or palladium The 
final result given for the mdtmg pomt of iron of very 
high punty IS 1627® -b 8° C . the ki^ standard of refer* 
enoe beuig the melting pomt of palladium, 1666® ±. 2® C. 
The optiw pyrometer used was of the disappearing* 
filament type 

Tn-organo Thallium Compounds — ^The only organo 
thallium compounds previously known were of the 
type R,T10H, but m the July number of the Journal 
of the Amenean Chemical Society, H P A QroU 
deeonbee the preparation of thaUium triethyl, 
TI(C,H,)„ from thallium diethyl chloride and lithium 
ethyl, m absence of oxygen and moisture 

Explosion Rates — Although several attempts have 
been made to aoeount for the high speed of propaga- 
tion of gaseous explosions, the detailed miorosoopio 
I molecular mechanic of propagation from one layer 
I of gas to the next has not received much attention 
In the August number of the Journal of the Amenean 
Chemical Society, B Lewis has attempted to calculate 
the velocity of propagation of gaseous explosions on 
the basis of the theory of reaction chains A single 
interaction between two molecules may generate a 
product which reacts with the next smtable molecule 
It encounters, the process contmiung m like manner 
from layer to layer by reason of regenerated active 
products through a large number of steps or a cham 
of reaction By means of a special hypothesis as to 
the division of the energy of reaction among the rather 
arbitrarily selected numbers of degrees of freedom of 
the molecules, Lewis finds that the energy on the 
earner finally reaches a maxunum limit which remains 
copstant, and by equating this to } Mv*, where M is 
the mass of tho earner, tne value of v, the velocity, 
IS found The agreement in several tjqncal oases is 
good 

High Frequency Steel Furnaces — The paper on 
high frequency steel furnaces by D F Campbell, 
which was read on Sept 16 at the autumn meeting 
m Cxeohoalovakia of the Iron and Steel Institute, 
oontams much valuable information The melting 
of steel m an ironless induction furnace has long been 
known as an efficient and economical method of 
making tool steel But this is only a very lunited 
apphoation of its usee At present the largest f iimaoee 
m use have a capacity of 20-26 cwt and have an 
output of 20 tons per day For mdung tool steel, 
6 cwt furnaces melting one charge per hour are com- 
monly used They are very appreciably cheaper to 
operate than gas or ooal fiiw crucible fumaoee and 
the necessary labour is less costly and ewer to obtain 
The qwlity of tho steels producra m this way, eepeoi- 
ally Uiose oontaming complex alloys, is much better 
aud more homogeneous The remelting of low car- 
bon stainless alw^ of the chromium eenee without 
any pick up ’ of carbon is of value In small fur- 
naces of extra high frequency (about 20,000) the 
melting of hard mateneds of the tungsten ehromium- 
oobalt carbide group, which are be^ oast m form 
moulds, at a tempmture of between 2000° to 2300° 
C , can be earned out A companaon is made between 
a steelworks eqmpped with six 76 ton open hearth 
furnaces, produrmg 6000 tons a week, and ten 6 ton 
high frequency units giving the same output and 
easting mreot mto ingot moulds It is shown that 
the capital cost of the latter equipment is oonsiderably 
lees and that it has many advantages Improvements 
m the design of motor generator sets for produemg 
the high frequency currents have led to an ovenu 
effioienoy of between 86 and 90 per cent bong 
obtamea 
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Eleventh International Zoological Congress 


rpHE Eleventh International Congtew of Zoologists ] 
which met m Padua on Sept 3-11 under the 
presidency of Prof Paolo Ennques attracted more 
than mx hundred members, representing thirty 
oountnes The British delegates were Dr h A 
Bather and Dr O C Robiwn (representing H M 
Government) Dr K Jordan Dr H W Parker 
Lieut Col J Stephenson (Indum Government), and 
Prof A Willey In the Aula Magna of the "Univer 
Mty surrotmded by memorials of Galileo Morgagm 
VraaliUB h alloppio, Cassen, and Vallismen (nor ^ould 
we here forget Lmacre and Harvey) the Congtess was 
formally o^iened by H E Alfredo Rocco Mimster of 
Grace Justice and Cultuie as representative of the 
Government and as president of the Italian Committee 
foi International Intellectual Co opeiation He ex 
pressed the deep practical interest felt by the Italian 
Government in soological studies alluded to the con 
tnbutions of Italians from Leonardo da Vinn to the 
present day, and mentioned the Zoological Station of 
Naples and the Biological Institute of Messina as 
schools open to the students of the whole world 

Prof Eniiques in an eloquent address laid {lartuu 
lar stress on the laacist organisation of the Congiess 
the vast concepts and ide^ of zoology he said led 
the mmd up to that rarehed atmosphere in which the 
mint of Giotto hovered when under the eyes of 
Dante he traced the poem of the Gospel on the walls 
of the neighbouring ohapel ins)>ired by like ideals 
every Itahan sought to bo worthy of his coiintiy s past 
and to base new woiks on the ancient tratlitions but 
such a national ideal could not ilevelop without the 
friendly co operation of all imlisod oountnes and m 
that belief he tendered an affectionate welcome to the 
voolomsts of eveiy tongue Among those who leplied 
was the veteran Richanl Hortwig who alluded to the 
story of St Antony of Padua preaching to the fishes 
and to the Paduan studies of Paracelsus and Goethe 

Theie is much talk he said of a United States 
of I< iiioiie that does not satisfy zoologists we wish 
to see all the States of the worhl united in the interests 
of civilisation and of soienct 

The scientific commumcations weie pitsented to 
fifteen sections and to geneial mootings Since they 
numbered more than two bundled and fifty it is 
scaicely possible to mention more than a few of those 
dealing with wider questions In an oiximng discourse 
on Genetiib and Evolution Prof Caiillory main 
tamed that the mutants made known by geneticists 
are not really new formations but combinations of 
pre existing genotypes that though they may exist 
where they first appear, they would be eliminated by 
natiiial selection and would not give iise to new species 
distinguished by the entenon of interspecific steiility 
It is difficult he said to regard evolution as due to 
successive mutations 

* Biogeography and Evolution was the theme of 
Prof O Colosi, who m most explanations of the 
known facts, finds diffioulties (as of contradictory 
physiographic changes) that are obviated by Rosa a 
theory of nologenesis This assumes a world wide ex 
tension of the ongmal life forma, with parallel ortho 
genesis so that the same or siimlar species arose m 
widely separate regions , thus land bridges or sea 
connexions are unnecessary Dealing with the distn 
bution of populations from insect epidemics to the 
races of man, Prof F Bodenheimer attributed the 
chief influence tc chmatio conditions On the other 
hand. Dr Boettger s account of Artbildung unter 
dem Einflusa des Mensohen ”, exemplified by the snails 
Af/nohmaw Uama and Potamopyrgua cryataUinua, seems 
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to prove nothing more than the ilistnbution of mutants 
by human agency His title would have been moie 
applicable to Prof Ghigi s account of otosnings in 
pheasants and guinea fowls with the formation of 
alleged new species themselves fertile but steiile whcnri 
crossed Ghigi finds that sterility and fcitihty are 
sex linked characteis and legards hybridisation as an 
impoitant factor in evolution 

Birds also were the subjei t of Prof O Riddle s ex 
penments on the relation of im t abohsm to sex meta 
bolism IS influenced by tempeiature more in males 
than m females anil the amount of heemoglobm is also 
affected the sexes and their i orrespondmg metabolic 
ty].iea are both leversible Othei papers on sexual 
characters were contributed by A Aicangeli A 
Banta L Caroli J de Mallasz and E Pailoa and on 
hybrids by !< Cavazza and (* Montalenti while F 
Pof he discussed the iwssibility of a thml six 

Returning to problems of evolution one notes Prof 
Ennques studios in Radiolana because they show 
similar minute oharaoters reixatod through g«nencall> 
diffeiing forms much as the vaneties of wheat aie 
parallel^ m rye Dr Robson s researches on the 
ongm and descent of Ootopoda lead him to attiibiite 
much to orthogenesis In connexion with Gephalo 
pods the impoitant paper on then nervous system 
by F berom should be mentioned Prof A Sewert 
zoff annoiiiioed an evolutionary piiiKqle as the 
substitution of functions which moans the leplace 
ment of an organ by a totally difleient organ that 
perfoims a function which is analogous oi biologii ally 
equivalent to that of the suppiessid oigan In the 
leduction of oigans Sewertzoff claims that th >so paits 
disapiiear first which aie the last to be foimod embtyo 
logiomlv 

Other papets with a gonoial bearing might be cited 
did spate permit but the practical side i f /oology 
demanils mention since a whole socti m was de\ r ted to 
Silkworm cultuie iho addiess by Pn t Pigonni 
diieotur of the Bwologiial Station at Padua did 
indeed deal with impoitant einliry logical questions 
Among the jiapors here woio two by Piof Matsiimiiia 
on the silkwoims of Japan A visit to the Station 
proved of exceptional interest and the preiiarations 
of larva* by Dr Amelia Tonon were much admired 
Heie also may be lecalled the R Stariono ih Pilti 
cultura near Rovigo where expeiimeiits are conduct! d 
on numerous hreeils of gallinaceous and othei birds 
This last was visited duiing an excursion which in 
chilled an inspiction of C oimt Amgoni s ornithological 
collection with welcome lefresliment at his villa Ca 
Oddo and a banquet at Rnvigo whe re the Minister of 
Agncultiire 8{>oke Anothei excursion was to the 
Roy^ Villa at Strk wheie the company of four 
himdreil was entertained by Count Giusti Mayor of 
Padua to suih effect that grave and rtveiend 
Bigniors weie seen to join in the subsequent fox trots 
On Simday there was a delightful tnp to Venioe and 
the islands of its lagoon A ball m t he fine rooms of the 
Casino Pedrocchi anil a final dmner offered bj the 
local committee in the great and ancient bala ddla 
Ragione were among other general entertainments 
Special invitations were oxtondod by oertam laches of 
Padua to all ladies attending the C ongreaa 

borne of the general meetmgs were held m a new 
Aula of Pathological Anatomy formally opened by 
Prof Cametti while sections met in the various 
auhe of the new university builchngs In the Zoologi 
cal Institute a room was provided for exhibits by 
members and hard by was an exhibition of books and 
apparatus Here Konstka of Milan showed a new 
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“ Stand A '* for monocular mieroacopoa and “ Stand oo-ordmating body Theae oongroaawi would be more 
U *’ oapid>le of tiding various fotins of binooular with useful if papers dealmg with relativdy specnal and 
either single or doubte objectives , Reichert of Vi^ina tnvial points were eliminated, especially when t^ re* 
exhibited microscopes, microtomes, projection and suits have already been published Attention diould 
photographir apparatus , Zeus of Jena had a partiou be concentrated on ^eral problems, towards the du- 
tarly mteresting show of projection appcuatus , A C oussion of which authonties m vanous branohes might 
Zambelb of Tutin showM thermostats for embrjro contribute , and on such forms of co operation as 
logical research and microscope observation in invo biological surveys, studies of migration, and espeoiidly 
AUuaion may here bo made to the cmema film of action reqmnng government assistance At present 
young orang utans shown by Prof Q Brandes of the Commission on Nomenclature seems to be the body 
Dresden, and the remarkable results displayed bv that continually does really practical mtematioiuu 
Prof Storch of Gras in his cinema studies of small work, however restncted its hud may bo What the 
Crustacea under the nucrosoope In the Libraiy of the Permanent Committee of the Congress does between 
UmVbrsity, Profs Ageno and Ducceschi had arranged whiles, not even its members seem to know 
an exhibit of old books relating to biological science , preceding remarks are not mtended to reflect m 

an excellent illustrated catalogue was provided any way on the organisation of the Padua Conmess, 

At the concluding session of the ConOTess reports for which high praise u due to the energy of l^f 
were presented from the CommisMons on Parasitology Enriques and the labours of the general secretary, 
and on Nomenclature It was decided that m future Di Fausta fiertolmi, with her hvely and courteous 
the Congress should be held at mtervals of five years staff of students of both sexes Padua preserves the 
In view of the large number of such meetings, the intimate and homely character of an ancient umversity 
decision is probably wise but it is to be hop^ that city, and all its inhabitantH united in so watm a welcome 
care will he taken not to clash with other congresses that the chief oharactenstio of the Congress now past 
in allied sciences The International Institute of In was its friendly and homely character , and that, after 
tellectual Co operation might be asked to act as a all, is the chief value of these international gathonngs 


The Liverpool and Manchester Railway Centenary Celebrations 

Centenary Celebrations of the opening of the consisted of a senes of exhibits illustrating the work 
J- Liverpool and Manthester Railway were opened of the pioneers, Cugnot, Irevithiok, Murray, Blenkin- 
on Sept 13 m ht (leorgos Hall, Liverpool, by the sop, Uedley, Hackworth, Stephenson, and others, 
Amcnoan AmbaWdor, General Dawes, and were and anothei senes relating particularly to the history 
brought to a conclusKin on bept 20 by a Anal perform of the Livoipool and Manchester Railway, much of 
ance of the great Pageant of Transport which had the matenal for which came from the Liverpool 
been shown mght by night in Wavertree Play Public Library 

ground There was much to recall the famous locomotive 

Enacted on a stage 300 feet long and by some 3600 tnals at RamhiU in 1829, between the Rocket, Sana 
performers, the Pageant of Transport was designed Paretl, Novelty, and Peraeoeranee, and one of the 
to ^ow the vanous methods of transport by animaK onginal eylmdors of the Novelty, recently procured 
sledges, carts, wagons and ooaohes, and by the early from an old works near RainhiU btation, was on view 
radways The hnal scone recalled the events of The fellow oylmder for many years has been m the 
Sept 16, 1830, when the Duke of Wellington, Sir boionce Museum Of especial interest to senous 
Robert Peel, Mr Huskisson and other notable students of railway histoiy was the exhibition of a 
persons sot out m the first of a procession of eight recently disooveied letter fiom Robert Daglish refer- 
trams from Liverpool to Mamhester A rcnilica of ring to locomotive enmnes he made in 1812 and 1816 
the onginal tiain had been constructed, anef it was HiUierto nothing has been known of these Lanooslure 
drawn by a rephoa of the i ngmo Northumbrian which engines, and inquines at the ooUiery at whu h they 
m 1830 was dnvoi by George btephenson himself worked have already brought some mteresting facts 
In the Wavertree Playground — a latw ojien space to light 

kept solely for games — was also an exhibition oi old A Handbook and Programme of the Centenary 
and modem locomotives, togetlier with exarajiles of Celebrations was available, as were also a catalogue 
up to date carnages and wa^ns It need scarcely of the exhibition and a bibbofpraphy of the pnnted and 
be said that a copy of the Ro^et « as to be soon, while illustrated matenal on the Liverpool and Manchester 
the Lim, on engme built for the Liverpool and Railway in the Liveipool Reference Library llie 
Manchestei Railway in 1888, but now the property London, Midland and Scottish Railway issued ‘ One 
of the Liverpool hhigmeering Society, was under Hundred Years of Railways”, wntten by Mr Dendy 
steam and worked a tram of 1830” carrymg Marshall, while Prof G S Veitch’s book, "The 
passengers around a oironlar track Stniggle for the Liverpool and Manchester Radway ", 

While the pageant and exhibition and the shows was published just before the celebrations, 
at Wavertree provided for the popular taste, on Of other events connected with the oelobrations 
exhibition of histone matenal, nuxlela, etc , m bt mention may be made of the oommemoration service 
George s Hall provided food for the student and m the Cathedral, the unveiling of a memorial tablet 
specialist and fascination for boys and girls The on the first railway station m Manohester, the per- 
oelebrations have been held under the auspices of the formmioe of a pMeont of the mdustnes of Liverpool 
ooiporations of Livimool and Manohester and with by the worimrs of the railway, wd the public lectures 
the support of the London, Midland and Scottish m Picton Hall arranged by tne Liverpool Corporation 
Railway The responsibility for the exhibition in At least two additions will be made to the nation’s 
St George’s Hall lay with a committee of which historic machines os a result of the odebrafacn, os 
Mr Rob^ Gladstone was chairman, and its success the cylinder of the Nooelto is to be plaoed on permanent 
was largely due to his energy and foreei{^t While exhibition m Rainhill Station, and the moomotive 
there were eooree of model locomotives and a splendid Lwn is to be placed on a pedestal m Lime Street 
model railway to be seen, the chi^ features of mterest Station, Liverpool. 
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SittMathropus. 


A t a joint meeting of the Seotiona of (Geology and 
~ ^thn^IognT of the Bntiah Amooiation at 
Bristol, Prot O B Barbour, of the Department of 
Geology, Yenching University, gave a very mtorestmg 
lecture on ‘ The Qeolcwcal Background of Pekmg 
Han {Stnanthropiu) ’ Chou kou tien, where Stnan 
tAropus was discovered m an abandoned limestone 
quarry, overlooking the re entrant margin of the 
Yellow River delta plain, lies 37 miles south west of 
Peiping (Pekmg) on a branch of the Peking Hankow 
railway The fossiliferous deimit was first reported 
by J Gunnar Andersaon m 1021, and m the following 
year Otto Zdansky discovered mammalian material, 
reporting m 1 026 tnat it oontamed hommid teeth In 
1928 B Bohlm, C C Young, and W C Pei found an 
adult right ramus, with three molars tn ntu, together 
with part of another jaw and many skull fragments 
In 1029 W C Poi, a young geologist on the staff of 
Yenohing Umversity, discovered first fragments of a 
skull, smce reconstructed, and later an unorushed 
adult skull This latter discovery occurred at 4 p m 
on Deo 2, the last day on which it was possible to 
work because of the increasingly wmtry weather 
The skull was embedded in a travertme matrix, and 
Prof Barbour described the infimte care and skill with 
which Dr Davidson Black removed the matrix, taking 
repeated oasts and photographs, m an effort to ensure 
that the fullest records should be available for future 
workers 

The skull is that of a young adult, for the sutures are 
deep and unfused The lower face is apparently 
missing, but the oar hole and tlie ba< k of the skull oie 
present , the jaw sockets are massive, sug^ting 
marked biting capacity Dr Davidson Blow con 
siders that the len^ of the skull approximates to that 
of PUAfcanthtr^fUs, which it also resembles m its 
massive brow ndges, but the distmct frontal swelling 
and the development of slight panetal bossos mark it 
off from the Java skuH A feature of importance in 
the site 18 that remains of at least ten mdividuals have 
been found, and, curiously enough, all skeletal parts 
so far rocog^used belong to the he«ul 

In addition to the nehness of the MnantAropM finds, 
the quantity and vanety of the vertebrate remains 
form a striking feature at Chou kou tien 

More than fifty types of mammals, besidcb frogs, 
snakes, turtles, and birds, have been recorded In the 
three seasons, 1927 to 1929, about 8800 cubic metres 


have been excavated, and 1479 boxes of fossil material 
have been removed The most cliaracteristic types 
are Stneuithropug, Lun/cero* (flat antlered deer), 
ShtnocfroB, cf nnenna, and Hyama nntnna Trogoti 
therxum (big beaver) and Bubalua (primitive buffalo) 
also occur Tlie tauna has suggestions of a southern 
affinity and is distmctly older than the Loess fauna of 
Middle Pleistocene date, which incliules tthxnoctroa 
ttrhormua Hycma crocuta and Cervun flephaa in place 
of those mentioned abovo It can be closely dated 
as very early Pleistocene m view of the alienee of 
truly archaic typos and the presence of modom types, 
including JSquua, but it is dofanitely older than the 
Middle Pleistocene The fossil material is found m 
attu at various level deposits and is ot essentially the 
same age from top to bottom 

1 ho finds were made m deposits of breccia gravel, 
sand, and clay filling fissures and caves m Oidovioion 
limestone With the aid of a senes of remarkably 
clear photographs, sections, and block diagrams Prof 
Barbour demonstrated the ongm, by dissection, of 
the vaiiotis clefts or caves, which at one tune must 
liave formed shelters for animals and are now filled 
with the brecciated olayish or sandy fossiliferous 
formations, comprising the tjrpioal Chou kou tien 
deposits The mtereet of the lecture was greatly en 
hanood by the exhibition of c acts of Stnanthropua and 
of a tooth Piof Barbour concluded by jiointing out 
that all new data are issued from the laboratory of 
Cenozoio Research, under the combined control of the 
Geological Survey of China and tho Peking Union 
Medici^ College He pan! a tribute to the way m 
which work has been continuously earned on m spite 
of the grave difficulties due to the prolonged jiolitical 
ensu in China Reference was made to tho impoi tant 
paper by P loilhard lie Chardm and C C Young m 
Bull Oeol Soe China (vol 8, Ho 3, 1020), which not 
only gives a oleai anil detailed account of the geo 
logical history of tho Chou kou tion foimations, but 
also has a bibliography of all publications on tho sub 
ject up to Dcccmbei 1029 Vol 0, No 1, 1030, gives 
further data 

It had originally been planned tlial Prof LUiot 
bmith should ojien a discussion on the i haracters and 
affinities of Peking man, but he dociduil in oarly 
August to go to Chma to study bmiirUhropua on the 
spot His report, and a furthei one from Dr David 
son Black will be awaited with keen interest 


Staininfr Yeasts with Methylene Blue 


TTI^ORKBRfe who use the tune honoured method 
W of staining yeasts with methylene blue are 
familiar with the untrustworthy results often obtamed 
when an attempt is made to distinguish hvmg from 
dead yeasts It is now realised that apparently con 
tradiotory results may be duo to differences m working 
conditions employed by various workers, and m this 
oonnexion a leoent letter m Nattibb (Brooks, 126, 
p 699 , April 19, 1930) may be cited, m which tho 
uapartanoe of pH value, concentration and punty of 
the stain, and of the effects of light are indicated 
Fuchs also {Woeh Brau , 46 , p 437 , 1929 47 , 

pp 171, 188 , 1930) has pomtM out that the con 
oentnition of methylene blue, whidi is usually 0 0001 
per cent, may be moreased to 0 001 per cent without 
any immediate marked change m the proportion of 
ttamed to unstained odls After 16 inmutee, however, 
thu prqportum may increa s e very rapidly lf»this 


result IB correlated with the fact that granulated cells, 
which are usually consiilorod dead, stain well wo have 
a cortam amount of evidence that methylene blue is 
toxic to yeasts after a short penoil of contact 

Ha^m and Glaubitz (t6ui, 316) actually showed, 
however, that preparations from which unstamed 
yeasts were entirely absent grew m wort. Mid th^ 
therefore concludeil that cells which take a weak 
atom are hvmg, though impaired m vitality The 
weak Btauimg m the first instMioe may probably be 
attributed to adsoiption by muoilago on uie coll walls 
In both oases a 0 0001 per cent solution is favoured, 
and Fuchs adds this un^ the ooknir is blue greMi and 
unnMdiately oounta the deeply atamed dead oella In 
the case of suspensiona m wort the proportion of atom 
must be moreaaed, as some is adMM'bed by the wort 
colloids 

Against this increase m stained cells on prolonged 
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contact must beset the deoolonuiiReSeot of reduotaae, before the addition of the stain mhibita its action 
which persists wh«i the cell is d»ad and is greatly It is not clear to what extent this is due to a oorre 
incrMsed at low pH values (for example, in wort) sponding chanm m pH value, since some substanoes. 
The influence of pH vahiee has been accounted for for example, dextrose and Invulose, have the effect 
by Fink and Wemfurtner (tbuf , 47, to 89, 110, 124 , of predisposing the yeast to staimng Setose and 
1030) by the fact that methylene blue is a base, the glycerol are leas effective m tins respect, while maimitol 
h}rdiwhlonde of which is soluble m neutral or m acid is maotive Electrolytes containing chlorides, iodides, 
solutions In alkahne solutions, however, the less thioiyanstes, bromides, sulphates, mtrates, tartrates, 
soluble base IS liberated and IS avulable for adsoiption citrates, and acetates act as inhibitors m decreasing 

Tlius, at pH 2 2 lees than 1 per cent of the ceUa ex order of efficiency, and it is suggested that their 

ammed were properly stain^, the remamder bems absence renders ttio yeast walls more permeable to 
pale blue m colour, whilst at pH 4 a deeper shade of the stam 

blue was obtained, moreasmg promresaively m depth Another important fact which emerges from these 
of colour until at pH 8, all the cuts were deep blue mvestigations is that one set of conditions cannot be 

The marked time effect is illustrated by the increase formulated for all strains of yeast, so that there 
m one case of from 5 per cent to 20 per cent of stamed appears to be every reason why a study should be 

cells m 8 minutes (pH 2 6 to 6 8) made of possible suhstitutea for metiiylme blue In 

Yet another source of anomalous results was traced this connexion attention may be mrected to the 
to the electrolyte content of the medium m which the proposal of a 0 25 per cent sohition of erytbrosin by 
yeast IB suspended Thus, staming occurs more rapidly Devereux and Tanner (,f our Boef, 14, p 217, 1927), 
m distilled water than m tap water, but a trace of and to the use by lolstouhov of eosm yellow for pH 
electrolyte (for example, salt) added to the former values above 3, and acid fuschin for pH 0 8 3 0 


International Eugenics Conference. 

r p HE International If ederation of Eugenic Organisa from the evolutionary pomt of view , Prof Buggies 
-*■ tions hold a conference at the Larmer Tree Gates, on human heredity and segremtion m racial 
fTrounds, Tollard Boyal, Wiltshire, on Sept 10-15 crossmg, Prof Rudin, on heredity of insanity, and 
Eighteen countnos mamtam membership m the Dr C T Bond, on dangers of racial decay and the 
I ederation, and many of them sent lepresentatives remedy 

Among those present were Sir Bernard Mallet, of bir Arthui Keith, in his address, briefly traced the 
Great fintam Dr A Ploetz and Prof Rudin, of development of modem man from the time of 
Germany, Prof Reichel, of Vienna. Dr Heuyer, of Pttheeanthropua ereofm through the age of agiicultiiro 
Pans, Di Van Heiveiden, of Utrecht, Dr J A and showed how gradually the production of race 

Mjeen, of Oslo, and Dr H H Laughlm, from the was saenheed for the accumulation of weidth The 

Fugentes Rei ord Office USA Mrs CBS Hodson new age, the eugenic age, is it is hoped, to be one 

acted as oiganiscr and mtoipiotci of the confetence of oonstant race improvement Ihero are many 

One object of the conference was to co ordinate difficulties in the way of execution of eugemes 
researLh indifferent tountnes Reports were received ideals chief of which are human jirojudice, emotion, 
on eugenics and war, and on recent eugenic develop and passion The Church is falling into line, placing 
ments m venous coimtnos Committees were formeil its blessing on attempts at racial improvement and 
or contmiiod for the study of human heredity, race iiaving the way foi the moic practical side which is the 
« lOBSing racial psychiatry, and the standardisation of work of the eugemst 1 he evolution of man is not, as 
antlmipumetiical measuremente physical and mental some people imagme, at a standstill, for it is slowly but 
Different t onferonces were held on tho standardisation surely piogressing, and must be directed by the 
of human measurements, on race crossing, on racial knowledge of the eugemst 

jisychiatry and on human heredity Miss lildesley Dr 0 J Bond emphasised tho presence of a con 
outlmed proposals on behalf of English anthiopo sideiable element of mental and jmysioal degcneiacy 
legists for standardising measuiements, and Miss B m the geneial jxipulation He jiointed out that the 
bcnioffelm discussed methods of measuring psychic remedy lay m first of all cat tying out an exact 
differences ascertainment of the degiee of mental and phjrsical 

In her icpoit on the work of the Amencan Eugenic detenoiation in the various social groujie and then 
Research Association on Mental Measurement, Miss applying the pnnciples of stenhsation and segre 

bohieffolm pointed out that tho search foi any such gation This would m course of time ehmmate the 

thing as a measurement of hereditary mental endow defective and unstable members of society 
ment has proved a failiue A central oleanng house At another public meeting, cmema huna showmg 
should be established so that all mental tests could bo various features of ooll mvision and emb^onio 
thoroughly olassified and their value gauged This development were shown by Prof Buggies Gates, 
clearing house which would of necessity be on expen and Prof Elton Mayo, of Harvard Umversity, spoke 
sive business, would be able to review the situation and on the phjrsiology of effloienoy 

plan future research Workers would be able to apply Excursions were made to the surrounding country 
to it for advice and should be able to obtain the exist to view some of the numerous arohseologi^ remains 

mg position m relation to mental testing and its m this vioimty Under tho guidance of Mr O G S 

application to hireditary faotors Crawford and Mr St George Gray, the ancient 

Prof Rudin outimed a scheme of research on racial Bntish village and Roman camp on Hod Hill, Adding 

peyohiatry, and Prof C O beligman contributed some Dyke, Worbarrow, Stonehenm, Woodhenge, 

observations on Cfamese and Japoneeepeyohiatry An other neoUthio and later ramakis were visited T^e 

afternoon wae devoted to papers on human her^ity numerous arohasological rehos and models of exoava* 
A public meeting held in the Tythe Bam, Hmton tions to be found m the Pitt Rivers Museum at 

St Mo^, at the mvitation of Capt Pitt Rivers, on Fomham, Dorset, were also examined, os a prdunmary 

“The Urgency of Eugenio Reform^’, was attended by to vuitmg some of tho places from whioh they were 
many local people Sir Arthur Keith spoke on eugenics exoavated 
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Historic Natural Events. 

Srat s8, 1876. Tornado at Cowaa. — h. rapidlv re- 
vtdvfiog a^tiriwind, looking like a ^raterapout or tauge 
funnel, point downwarda, approaohed tbe aouth-weat 
afaoie of the lale of Wi^t Mween Bleokgeng Chine 
aodthaNeedlee. Itpawednorth-eaatwardaaoroaathe 
idand and reached Cowea betwe e n 7 and 8 a.x., doing 
damage eetimated at iflO.OOO to jflS.OOO. Com, light 
artiolee, and even brioka were dropped on veaaela in the 
Solent, and on the mainland aoutn of Titohfleld. 

Sapt. as, tazo. Tay Flood. — Cant, in hia notea to 
the Muaee’ Threnodie, aaya : “ So violent was the 
torrent that the whole town [of Perth] was under- 
mined, the houaet levelled, and many peraona of both 
aezea loot their lives. The Royal Palaoe [of William 
the Lion] did not eaoiq>e. The King’s youngest son, 
John, with his nurse, were carried down the nver and 
drowned, with about foiurteen of the Kings domes- 

Sapt. ap, 1^38. Formation of a Mew Volcano. — 
Monte Nuovo u a conical hill, 440 feet in height above 
the aea-levd, and lies about 8 miles west m Naples. 
F<» two years before the eruption that formed it 
there had been frequent earUiquakeB in the district 
that increased m frequency and reached their maxi- 
mum on S^. 87-28, 1538. The next day a fissure 
opened in the ground, from which soorus, lapilli, dust, 
and mud were elected and. falling round the fissure, 
g^ually formed a hill similar to numy oUiers m the 
oistriot. The eruption died down in about a week, 
most of the hill having been formed during the first 
two days. 

Sept, ap, ZP15. Hurricane in the Gulf of Maxlco. — 
The moat intense hurricane in the history of the Gulf 
of Mexico Btraok the coast of Louisiana on Sept. 29. 
At Burrwood, La., the wind reached a velocity of 
140 miles per hour in a gust, the biggest ever recorded 
intheOulf. In New OriMmsneariy every building was 
damaged and several were totally destroyed, and some 
neighbouring towns and villages were compleMy 
wrwked; there were a number mshipwreoks.mid the 
lose of bfe amoimted to 876. This loes woudd have 
been far heavier but for the warnings issued by the 
U.8. Weather Bureau j in foot Gie greatest individual 
catastrophe, at Kgolets, resulted from the complete 
diaregard of apecifia advioe. 

Sept sp, ipt7. Rainbow Phenomena. — ^About 4 
F.V. seven distinot rsinbows were eeen simultaneously 
near Campbdtown in Kintyre. The three interior 
bows were the brightest, espeoially the third. 

Sept. 30, 15x3. Roekfall in Ticino, Switserland. — 
A ful of rook from the Pisso Magno daimned the 
lower part of the Val Blenio in Ticino. Tbewatenof 
the river Brenno accumulated behind tiiis dam and 
drowned the village of Malvac^, including ita cam- 
panile 130 feet hij^. Tlie dam broke on May 20, 
1516, and the valley was entiiely devastated, 400 
houam destroyed, end 800 penKma MQled. When the 
flood reee h ed Lake Isungen e ee immense waves were 
formed end eesrerel shipineeka ooouned. 

0«Ft. 30, 1555. Flood la London.— Holinahed re- 
oorda that “ on the laat of September by oooaafam of 
great wind and rain that had faUen wae suoh great 
floods that the Kings palaoe at WsatnlliiBter and 
Westminster Hall was overflown with wider 

Oct. I, laso. Storm ia North Soa^This gale was 
vary violeaim the southsm North Sea. Itissaidthat 
the sea flowed twice without ebbiag end th» noise of 
the waves was heard a great distanoe from the Shore ; 
atnig^itaopearedtobamasif onflie. 
were wrer’" 
tobridgw 


it ames^ to ram as if on Are. Manydii^ 
wrecJtMU and at Wiaohslsea, beddss the duttge 
UgwriA rad d^lms, thiw hwidied 
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some ohurohee were drowned owing to the hei|^t to 
whioh the waters rose. Enormous damage was done 
in Holland and the manhee of Flanders, whoa the 
nvws, choked back by the rise of the sea, overflowed 
their channels. 

Oct. X, iSpp. Whirlwind over WUUhlts.— During 
the paseige of a barometno depression from south- 
west to north-east across England, a whirlwind or 
tornado about 2.16 pm. traveUed from south-south- 
west to north-north-east through Wiltshire, the track 
having a length of nearly 20 miles but a breadth of 
only about 100 yards. Many trees were uprooted and 
a great deal of damage done to buildings. 

Oct. 3, X780. West Indian Hurricane . — A violent 
hurricane developed to the south of Jamaica on Oct. 8 
and traveUed northwards across Jamaica, Cuba, and 
the Bahamas. On Oct. 6 and 7, in about 28” N., 
74” W.. it wrecked Admiral Rowley’s squadron of 
eif^t or nine vessels and so moved away to the north- 
weat, doira further damage to a souraron off Cape 
Henry. The wind and the inrush of the sea entir^ 
destroyed the town of 8avaima-la-Msr in Jamaica and 
several ships were left stranded on dry land ; the 
Prtnceta Royal, in fact, was afterwards used as a 
house. The ground half a mUe inland was submerged 
to a depth of ten feet. The dead lay unbuned for 
weeks, and a pestilence earned off many of the sur- 
vivors. In tiie town of Luoea only two houses re- 
mamed standing, and near Montego Bay four men-of- 
war were lost. 

Oct. 4 , x 5 s 6. Hurricane at Porto Rico. — ^According 
to Dr. Juan de VadiUo, “ on the night of Oct. 4 there 
began on the island of Porto Rico such a storm of 
wira and rain, here called a hurricane, as to destroy 
the greater portion of the city of San Juan and to do 
meat damage to the estates in the country by over- 
flowing the rivets 

Oct. 4, z86p. “ Saxby’t Gale." — In 1868 Lieut. 

Saxby, a Britiw naval officer, basing his prediction on 
the suppoeed influence of the moon, foretold a great 
storm on Oct. 6, 1869, but without specifying the 
locality. The storm, accompanied by a very hig^ 
tide, which crossed New Brunawiok, Maine, and Nova 
Scotia on Oct. 4, was popularly hailed as a venfloation 
of tills forecast and remember as " Soxby’s Gale ’’. 


Societies and Academies. 

Loimon. 

Institute of Metals (Annual Autumn Meeting at 
Southampton), B^t. 9. — D. Hanson : The use of non- 
ferrous metals in the aeronautical industry (Autunm 
Lecture). The preemt state of aerial tranmrt ia in 
large measure due to the development of suitable 
alloys and their use in aircraft construction in large 

The non-ferrous alloys are strong for 

^t, and also poeseas the acfvanta^ that they 
y be used as die-castings, forgings, stamp- 
, and so on, and lend themselvee readily to 
_ jods of standardised production. Pertiape the 
most notable feature in regard to aluminium alloya 
is the extent to whitdi heat-treatment is employed in 
devMoping their useful properties. The use 01 xnag- 
xMshmi raoys is of more recent origin, but is ngiidiy 
eoxtendiiig. Improvements in mming and easting 
methods, as wsU as the discovery of new alloys, have 
contributed to this extension, and tha appUeation of 
the procesaea of hsat-trea t ma nt in suitable mst a no ea 
will probaNy lead to further improvemsnts. 

Sept. 10.— Bmest A. Smith: Rolled g(dd ; its 
xiginanddevek^mwot. Ite p^tec deala hrieAy with 
the hlstqiy of t|»a rolled-gold industry frrai BiMwgin- 



494 


NATURE 


[Septbmbbb 27, 1930 


lung in Birmingham in 1817 until the pnaent tome — 
W ROMiihaun J D Grocen andT H Schofield Om 
ranoval and sram r^nement of alumimum alloya A 
number of aelMted volatile ohlondea have been paeeed 
mto molten alumimum and oertam alloys AU were 
found to be effloaoioua m ranoving dueolved gaa from 
the metal Some particularly titamum tetraohlonde 
idao produce a marked reduction m gram sue The 
reduction of gram sue occurs also urhen titanium is 
added to alumimum m the form of titamum alummium 
alloy produced by the Thermit process — ] D 
Grogan Pressure die cast alummium alloy test 
pieces The behaviour of selected alloys whan sub 
jeoted to the attack of molten alummium alloy and the 
method of entry of metal under pressure mto a simple 
cylmlncal mould are described If oertam senoua 
technical difiioultiee can be overcome the pressure 
castmg process will yield products of excellent 
meohamoal properties — N W Ageew and Olga I 
Vhcr The diffusion of alummium mto iron The 
prooess takes place m two stages ( 1 ) Solution of iron 
m liqiud aluminium (2) diffusion of the alloy formed 
mto sohd iron Weiss a law of diffusiin has been 
verified for the binary system iron alummium 
K L Meissner Ibe artificial ammg of duralumm and 
super duraluimn The effect or artificial ageing uf on 
diualumin consists after an uutial softoiing at lower 
temperatures niamly m raumg the yield pomt whilst 
the tmaile strength is influenced only slight ly At the 

same time the elongation flexibdity an 1 other cold 
working properties are decreased very markedly and 
as shown m previous work the resistance against oor 
rosion 18 also decreased In contrast to luralumin the 
tensile strength of super duralumin (duralumm with 
addition of suicon) is markedly raised by artificial age 
ing but the rise keeps behind that of the yield iwmt 
relatively — Wm L Fink and Kent R Van Horn 
Lattice distortion as a factor in the hardening of 
metals Bookwell hardness measurements and dif 
fraction lattems showed that lattice distortion can 
be accompanied by appreciable softening m an ex 
temally stressed alumimum alloy ( 17 S ) or a biaas 
Maximum lattice distortion and maximum hardness 
are not necessarily coincident m am hardened alloys 
— Mane L V Gajler A study of the relation between 
macro and mioroatructure m some non ferrous 
sdloys The results of a previous mveetigation are 
confirmed namely the higher the temperature from 
which an alloy is oast the coarser becomes the macro 
atructure and at the same time the mioroatructure 
becomes finer but in a lees marked degree The 
macro and miorostruoture of an alloy do not seem 
to be affected by various gases provided the casting 
tsmperature is kept low If however the casting 
temperature is raiM the atmosphere to which the 
molten metal is exposed has a veiy marked effect on 
the maorostructure togethw with a small effect on 
the imorostructure thus hydrogm causes the forma 
turn of a fine maorostructure m oontraat to that 
obtamed on easting under normal conditions A 
copper alummium alloy which has been previously 
frM from gas by the mtrogen process and then melted 
«n voeiM shows mverse segregatum Furnace 
gases have httle effect on the raodifloation of 
alummium silicon alloys Modification of a silicon 
alumimum alloy oumot be obtained by casting mto a 
heavy water cooled copper mould 

Fabis 

Academy of Sdencst Aim 4 — Bigourdaa The 

astrononu^ mstruments andobeervations of Boohart 
da Sanm — Aadrd Roussel The general expreasum of 
infinitesimal morease of a function — Georges 
qPtud The prmcipal Cauchy mtegrala and thw 
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apphoation to oertam problems relating to equations 
of the elliptic type — Thadde Banaehlewles The 
determination of the orbit of Pluto — Beajanun 
Jekhowsky The trans Neptunian planet Pluto — 
Maurice Robert Starting low tension dynamos — 
Pierre Chevenard and Albert Portevin The influence 
of reheatmg on ^e expansion and hardness of tern 
pered alummium silicon alloys— J Perreu The 
measurement of the vapour pressures of aqueous solu 
tions of some hydrated salts Measurements made by 
a differential method against water are given for solu 
tions of Bodium hyposulphite eodium sulphate and 
manganous ohlonde — Chapas The aolubihties of 
some substituted benxoic acids m some chloro 
aromatic hydrocarbons — Maurice Nicloux The de 
termination of oxygen m sea water A modification 
of Wmkler <i method requiring only S o o of sea water 

Mile Jeanne Ldvy and J Sfirai The action of 
ammonia and of dimethylamme on the ethylene 
oxides of allylbenxene phenylcyclohexene and their 
homologuee — E Urion Ihe catalytic decomposition 
of divmylglycol by reduced copier — A Mailhe and 
Renaudie The transformation of ethylene into hqmd 
and sohd hydrocarbons The ethylene was passed 
over silica gel heated to 700 C a complex mixture 
of hydrocarbons was obtamed with boiling pomts 
ranging fr>m 70° C to 330 C Georges Brus and 
J V4bra Tlie transformation of camphene mto iso 
bomyl esters and the dccompoeition of bomyl and 
isobomyl esters into camphene It is shown that the 
transformation of camphene into isobomyl esters is 
a reversible reaction and consequently cannot be 
qufmtitative — R Weil Observations on quarts — 
H Derrille Napoleon marble an 1 its varieties M 
Tenant The tiles of the eastern Mediterranean — 
C Guittonneau and J Keilling The separation of 
two soluble sulphur compounds m a soil rich m 
organic matter The presence of hyposulphite and 
pentathionate has been proved — } Rubsc Ihe 
duration of evolution m AolxdM amoma A Sartory 
G Hufsehmitt andj Meyer A new mycosis caused 
by a yeast of the genus Debaryomyces uebaryomycet 
mueotiu — G Cuvier and J A Carrtre The action on 
cancerous subjects of extracts of tumours admmis 
t«Nred by the mouth m small doses 

Aug II — ^Ihe president announced the leath 
of A J Le Bel — Bigourdan Observations and 
CO ordmates of the Chatillon tower — Alayrac Ex 
tension of the method of conformal representation 
to movements m three dunensions — L Brillouin 
Flectrons m metals and the classification of the 
corresponding de Broglie waves — Louu Natanson 
The variations of r^tive mtensity m the reso 
nance speetrum of selemum — Rend Truchet The 
reaction of orgaao magnesium compounds on the 
aryl eulphonomorgils The prmoi^ reactum la 
ArSO,Cl - 1 - RMgX SO. MgX + m the author 

confirming the OilmsSw and Fothergill — P 

Mondain Moaval and B Quanquin The formation 
of peroxides m the direct oxidation of hydrocarbons 
by air Hydrocarbons (pentane hexane octane) 
mixed with air and passed Uirou^ a tube kept at 
800° O^ve besides alde^des and carbon dioxide 
a yellofiroily substance Tnis oil gives the reactions 
of a peroxidiR of the type of the mewyl hydroperoxide 
of Rieohe and Hits, CH, 0 O H — G Chalaud The 
first phases of the devdonnent of the gametoidiyte m 
LophoeoUa etuptdaia and m Cktloaoypmt pUyanthua 

Aug 18 — G Bigourdan The obaarvationa of 
Mdobam and of Saran The oo ordmates of the 
Observatm of Colombes — Ch Aehard and M Ram 
burger Tue proteins of the blood serum in some 
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aiunmo conditions Dctuls of ten oases giving the 
number of red oorpusolea, total proteins aerme 
C^buline, and, m five oases, the myxo protem In 
pendotous anwrma the dinunutuMi m the number of 
red oorptuokm is always aooompanied by a reduction 
in the serum proteins and the latter m cr eas e when 
the number of red oorpusolea goes up imder treat 
mmit — Ch Achard and I Ornttein Soma oon 
stituents of blood serum m myxoedema Analytical 
details of twelve oasee — C Gutton and E Pierrot 
Badiotelrohoiiio transmission on waves of 17 om 
length Details of apparatus giving suooemful trans 
mission over a distance of 6 8 km — Edouard Cal 
landreau Renutrks on the elastic Ime of a bar loaded 
at one end — Albert Portevin and Btianns Pretst The 
influmoe of deformation on forging or hot rolhng on 
the mechamoal properties of steel — Thadde Banachie 
wics A new method of detenmnation of the orbit of 
a trans Neptunian planet — A Bogros The saturated 
vapour preesure of lithium A modification of 
Knudsen’s effusion method was employed vapour 
pressures for six temperatures between 810“ C and 
872° C are given — Ny Tii Zd The influence exercised 
by the X rays aooording to F AUinon on the magnetic 
rotatory polarisation and on the properties of in 
active liquids In a field of 21 000 gauss no oon 
firmation of Allison s effect could be obtained with 
water carbon disulphido or nitroboisene — A Cotton 
Bemarks on the preceding oommunioation B 
Nitikin and L Koralsn The amount of raihum in the 


petroleum waters of Baku and Daghestan — Mms 
Pierro Curio and Goorgos Fournier A relation be 
tween the disintegration constant of radioactive 
elements dmitirng a rays and their capacity of filia 
tion— M Prsttre P Oumanois and P Laffite The 
oxidation and uiflammation of mixtures of pentane 
and air This hydrocarbon shows two pomta of m 
flammation one between 260“ C and 300“ C the 
second between 660“ C and 670“ C In the first 
mterval the gas nruxture shows a blue flame which 
disappears when the temperature is raised above 
800* C L Bert and P Ch Doner A new method 
of synthesis of ciimmiio aldehyde and its homologues 
— Pan Tcheng Kao The micrography of piesoelectno 
quartz B Roth< J Lacoite and MUe J Roeei 
Earthquakes in Iranoe in 1028 and 1920 Details 
oonoeming five earthquakes m 1928 and eight m 1020 
— Pierre Dangeard A labile lodo complex produced 
Iw Laminaria — Mare de Larsmbergue Ihe oytolo^ 
of the autofertilisation of BuUtntu oorUortM — H 
Pdnau and D Santenoiee The isolation and prepara 
tiof of vagotonme a new pancreatic hormone — B 
Oucloux wid Mile G Cordier The study of certam 
humoral raodifioations ansing m the course of expen 
mental bovme marginal aniqilasmosis — C Lab^y 
G Desbcuis and A Voulland An effloaoioua method 
of treatment of one of the most widespread causes of 
infantile mortality in ertohes pneumoooooto mfec 
tion — F Vlti A de Coulon and J L Ntced New 
researches on the treatment of tar tumours m mice by 
oertam ammo acids — Mme N Dobrcvclskais Zavad- 
skala, and N Kcbesietf The lethal factor aooom 
panying anuna and brachyuna m mice 


Romb 

Royal National Academy of the Lincel, Apnl 27 — 
U Cisotti Isotropic tonson — M La Rosa and L 
Sesta A two valve oirouit emitting trains of dia 
oimtmuous waves The mode of acUon of a two valve 
Otfonit coupled with a renatanoe amplifier is considered 
— G Barbis The funotional equatam /(x) / («) <■ 
/[/(«)] lelatad to a gscmietnoal problem (8) The 
analytioal sohitam to tne problem of detennuung the 
form of the mtainaw equation of a curve m orde^that 
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this may be similar to its own evolute is now oon 
Bidered m relation to the uutial geometneal problem — 
F Sbrsns Chwaotenstio properties of the in 
flmteeiinal operation m the group of derivations — G 
Xrsll A general method for the approximate evalua 
tion of the ontiocd loads for beams of any type whatever 
— G Natta The crystalhne structure of hydrogen 
sulphide and hydrogm selenide (2) By meaiui of the 
powder method and with the help of a special spectre 
graph adapted for low temperatures it is found that 
at 170“ solid hydrogen selenide possesses a cubic 
umt cell of Bide 6 020 i 0 006 A and volume 218 2 x 
10 ** c c oontainiM four molecules the calculated 
densitv is 2 466 Hydrogen sulphide and hydrogen 
selenule exhibit analogous lattices of the fluonte type 
(spaoial group 0,5) Given the analogies in the 
structure and m the lattice dimensions of these two 
compounds their perfect is imorphism may bo 
anticipated In calculating the mtensities of the 
lines of the photogranis of the compounds bettor 
agreement with the expenmmtal intensities are ob 
tamed on the assumption of an lomo structure A 
Ferrari and C Colla Chemical and crystalline struc 
turee of certam complex nitntee ihe triple nitrites 
of potassium and lead with copper nickel an 1 cobalt 
respectively form monometno crystals the umt cell 
containing four molecules Ihe values of a and of the 
calculated density aro K,PbNi(NO,), 10 66 A 3 60 
K,PbCk) (NO.). 10 49 A 3 66 K,PbCu(NO.), 

10 62 A 3 66 The lattice of potassium cobaltinitnte 
IS cubic and of the same typo as the pieceding 
t» - 10 32 A calculated density i 73 the water found 
on analysis is probably water of imi regnation of the 
lattice and not true water of u^stallisation — C 
Andrestta Bianohite a new mineral This mmeral 
which occurs on the goslante of an artificial i^tto of 
the Raibl mme rej resents a new si eciee of natural 
hydrated sulphate of the composition 8 eSO, 2 ZnS 04 
1811,0 No distinct crystals were obtaiuabli but the 
oompotmd appears to crystallise in the monoolmic 
extern The degree of hydration of the mineral under 
different conditions has been studied — A Bclluigi 
Physical obaraotcnstics of the marginal Ai>ennme 
pbun of Modena 
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Suence «nd Society 

A MONO the subjects discussed at the recent 
meeting of the British Association, few have 
attracted so much mterest or comment as the rela 
tion of soienoe to unemployment and to labour 
The question was fairly raised in Prof T E 
Gregory s presidential address on Rationalisation 
and Technological Unemployment , and his asset 
tion that rationalisation, one of the most popular 
remedies for unemployment, may m itself be one of 
the causes producing the evil, was not seriously 
challenged in the discussion which followed If, 
therefore, we have to admit that the elaboration of 
scientiho methods of production and management 
IB mcreasmg, even if temporanly, the volume of 
unemployment, it is at least mtelhgible that labour 
should be dubious about acknowledging or accept 
mg that leadership of soienoe which we have 
freqnently discussed m these columns 

There is, indeed, m the present situation ranch 
to excuse a passing leflootion that perhaps, after all, 
the people of Erewhon were wiser than ourselves m 
destroying their maohmes, lest, as Marx predicted, 
the maohims reversed the original relation and the 
workmen became the tool and appendage of a life 
less mechanism 

There is a popular fallacy, to which Sir Biobard 
Gregory alluded in his recent address to the Bristol 
branch of the Independent Labour Party, which 
regards soienoe as synonymous with meohamoal 
mvention, and therefore as largely responsible for 
the mechanisation of the age and its attendant evils 
From this point of view the undoubted morease m 
the volume of unemployment which has aooom 
panied the improvement of the means of production 
may well be regarded as a high pnoe to pay even for 
the elimination of some of the grosser forms of 
labour to which in the past men were compelled to 
subnut To day m the Ruhr nmety per cent, and 
in Belgium eighty per oent, of the coal produced is 
mined with pneumatic picks, and the mme of the 
future will probably be a brilliantly illuminated 
underground workshop, operated by eleotnoity, the 
miner a skilled meohamo The magnetic crane 
enables a workman to operate from a control house 
at one time tons of pig iron which formerly men 
handled m discomfort, pig by pig The oomfort 
and the welfare of the few, on this view, may, how- 
ever, be too dearly purchased when we ooxunder 
the lot of the displaoed workers, and periiaps stOl 
more the repression of individuality and the re- 
tarded development which, as Man jaedioted, have 
often oceompanied moss prodnotion Moreover, 
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althouf^, oontnuy to xnediotion, the hotm of labour 
have been ahortened and not lengthened, and the 
standard of living has been raised oonsidmbly, in 
the modem Prew, and in certain phases of broad- 
casting and the cinematograph, mechanical sdenoe 
has tended to project its mechanising influence into 
honrs of kiaure and intensify that mechanisation 
of the mind which is one of the symptoms and evils 
of our age. 

If soienoe, therefore, were nothing but mechanical 
invention, it would not be easy to plead that 
civilisation requires not less but more soienoe in the 
control of affairs. The truth is that inventive in- 
genuity has often little in common with soienoe, and 
even in the case of mechanical science, which is only 
one branch of soienoe, unsatisfactory social con- 
ditions are a consequence not of scientific disoovenes 
and advances, but of incapacity to use them aright. 
On the other hand, the discoveries with which in 
every branch of soienoe scientific workers are most 
closely associated are creative discoveries, and 
these are responsible not for displacing labour, but 
for creating new demands and new industries in 
which labour is absorbed. Nearly a hundred years 
ago the discoveries of Faraday in the laboratory of 
Royal Institution provided the fructifying idea 
which soon bote fruit as the d 3 mamo. From these 
purely sdentifio discoveries has developed the vast 
electrical engineering industry, which in its light, 
power, and traction companies, electrochemical 
plant, and the companies manufacturing electrical 
equipment and apparatus, provides employment for 
millions of workers. 

The radio industry is similarly the outcome of the 
sdentifio researches of Maxwell and of Herts on the 
properties of electromagnetic waves, and tiie film 
industry, the automobile industry, the rayon, the 
aircraft, and the synthetic ammonia industries are 
all the result of fundamental scientific investiga- 
tions, the practical importance of which was un- 
dreamt of at the time. Yet to-day, as Dr. Little 
pointed out m his presidential address to the Society 
of Ghemical Industry at Manchester last year, each 
of these industries employs tiiousands of workers, 
reaching more than four million in the case of the 
automobile industry. 

It is to creative science that society must look for 
the beet hope of an ultimate solution of the un- 
employment problem. Indirectly, therefore, the 
]«obIm of unemployment is Unked with the 
problem of fostering the most vigorous inteOeotual 
activify among sdentifio wwken and attntoting 
into the servioe of Bdenoe the most able mfadM the 
pr ese n t generation can provide. Conditions which 
No. 8179, Vou 126] 


tend to lower tiie standard of recruitment for the 
various branches of the profession of adenoe may 
react dangerously upon the welfare of the com- 
munity. If full contact is secured between the 
finest type of such sdentifio work and industay, a 
fertilisation of indusixial research will result from 
which all branches of the community must and will 
benefit. 

So competent an observer as Prof. Henry Olay 
remarks in this connexion that industrial expan- 
sion takes place less as the result of the establish- 
ment of entirely new firins to exploit new prooesses 
and new demands than as a result of existing firms, 
which are making profits by the effidency of their 
management, applying these profits to finance 
expansion in new directionB. It would seem that 
only through the rationalisation of industry can 
creative soienoe exert its full influence in expanding 
employment. 

It is significant that the recent Trades Union 
Congress has shown some appreciation of this 
fact, and in his presidential address Mr. John 
Beard pomted out that the unemployment situa- 
tion must be judged in relation to the last quarter 
of a century’s concentration upon invention and 
sdentifio discovery. Mr. Beard went on to urge 
the need of a bolder, more aeientifle, and more 
energetic attack on the problem of unemployment 
than had been thought of so far. The emphasis 
placed upon industry rather than upon politics by 
this Congress encourages the hope that labour will 
tend more to assist in the process of industrial 
growth and not limit its disoussitms to the distri- 
bution of profits. 

The more carefully the problem is oonsidned, 
the clearer it becomes that defective leadership 
is largely responsible. Over-production is not so 
much a necessary consequence of the more rapid 
and abundant production of goods made possible 
by sdentifio invention as of the errors in judgment 
on the part of those who assumed the risks and 
direction of industry. Prof. Henry Gay, in the 
discourse before the Royal Institution to which we 
have already referred, described over-production 
as the production of more than can be sold at the 
price antiofyated when production was undertaken, 
and points out the effect of such failore in checking 
further pcodnotion. 

Such failurea in judgment must not, howevtr, 
necessarily be interpreted as invdving onlpaUe 
n^lligenoe on the part of those responsible. They 
are merely an e xa m ple of the far-reaching eflleot of 
humui mistakea in industry and in poUtios to-day. 
Society probably still suffers leas from the er^ 
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wioo^t by heartieonien than ftrom the inability j 
of the individital human faoton to oomprehend the i 
oomplezitiee of the aituatione and their reactions 
in a world which science in one sense has bound so 
oloeely together. Modem teohnioal aohievement 
and sdentifio thought foreshadow a new economic 
struoture for society, and the greatest danger to 
civilisation to^y is the dhroroe between sdence 
and politics. There is little hope for society nnlem 
its political institutionB are sufBciently elastic to 
allow scientific and teohnioal knowledge to exercise 
decisive infiuenoe upon the major policies of the 
State. 

Modem society sufiets from two evils, of which 
the unemployment problem is only one symptom. 
The first u its inability to control the results of its 
own thinking, as exemplified in the aohievementB 
of modem science, pure and applied. A main task 
of our epoch is the reconciliation of industrial and 
politioal practice with pn^fressive scientific thought. 
Neither the disarmament problem nor the unem- 
ployment problem, for example, would present the 
same problem in the world to-day if the scientific 
thought, the application of which has revolutionised 
the conditions of warfare and of industry, exercised 
its proper and rational influence in p^tical and 
diplomatic quarters. Fulfilment of such tasks 
involves wise direction of mechanisation, and this 
is the fundamental case for soientiflo management. 
The freer the play of creative soientifio thought, the 
easier Industry in particular and society in general 
will find the transition or adjustment to reasonable 
social conditions under the impact of the new 
economic forces. 

Perhaps still more important is the contribution 
of creative science to the amelioration of that other 
evil of society, the mechanisation of mind, which, 
originating under the conditiom of mass production, 
is often perpetuated into the hours of recreation by 
such agenoies as the Press, the cinema, and even 
broadcasting. The loss of the power of self-amuse- 
ment, the absence of the knowledge of the right use 
of its increased leisure, axe charaoteristio of the 
age, and there is no more urgent duty tium the en- 
couragement of individnalism. The fountain-heads 
of human progress, from Plato onwards, have been 
the fundamental thinkers, and the proUem is not 
oaoly to bring thouj^t of this quality into closer 
touch with public affairs, but also to enable the 
common man to appreciate more vitally the quality 
of sndh thinking. The more standardised the con- 
ditions of kboor become for the mass of mankind, 
the less the demand for lumdioraft and the creative 
spirit during the htnirs of employment, fhft more 
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important it is for society that the common man 
should be stimulated to self-expression in his hours 
of leisure. 

The application of that stimulus may not be left 
to art alone. Science must bring to sociology that 
spirit of adventure and experiment which have ever 
led to those great creative discoveries from which 
man k in d has reaped the greatest benefit, whether 
of thought or of action. The moat startling and 
Buooessful pieoea of reconstruction in the post- 
war world have resulted from the handling of 
complicated economic, social, and international 
problems along new rational and scientific lines. 
Efficient organisation is an indispensable factor in 
human progress to-day, but originality of thought 
and character are still its mainsprings. Such 
thought and such character can bring mto the 
rationalisation movement to which industry is 
bound that humanising influence and elasticity 
which can make it the hberator and benefactor of 
industry and not its tyrant. 

If there is a sense in which science, through the 
uncontrolled development of its mechanical applica- 
tions, has seriously threatened the phyuoal and 
mental development of man, it is still to the free 
play of creative soientifio thought in industry, in 
politics, in society, that we must look for the 
liberation of man from mechanisation and for tiie 
control of the material and eoonomio forces in Us 
environment which at times assume such threaten- 
ing proportions. In truth, science, after liberating 
the world from the thraldom of baser superstition 
and the irratioiuJ fear of natural phenomena, has 
made the continued expression of certain of man’s 
acquisitive and combative instincts in industrial 
and international rivalry inconsistent with the 
safety of civilisation. It has now the task of re- 
vealing to man the channels in which his instincts 
and individuality can find a safer and a finer ex- 
pression in co-operation in the exploration of yet 
unravelled secrets of Nature, tiie conquest of 
disease, and of those other factors in his environ- 
ment which still take their toll of human life and 
happiness. 

It is creative science which must lead society 
in that search of truth for the oontnd of 
Nature and transformation of matter for the ser- 
vice of mankind, the liberation of the human spirit 
from ignorance, superstition, and slavery to the 
forces of Nature, and the reformation of social 
and political institutions for the benefit of the 
greatest number^ which Hu Shih declared to be 
the ohamcteristio of an ideal and qiiritual civilisa- 
tion. 
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Letters to the Editor. 

[Tht Editor doea not hold himatlf roaponttbU for 
optmons exprttotd by hit eorretpondentt Neither 
eon he undertake to return nor to eorreapond with 
the wntera of, rejected manuecnptt intended for thu 
or any other part of Ne.'rvtM No nottee te taken 
of anonymoue commumeatione ] 

A New Phenomenon in the Change of Reaietance In 
a Magnetic Field of Single Gryatale of BUmntii i 
Fboh many investigationa it la well known that 
bumuth ehows very variable behaviour We have I 
investigated a very pure specimen , Hilger s bismuth 
was purified still further The orystala made from 
this material proved to be excellent With X rayi 
they show very sharp mterference spots or bnes and 
when oompreued nothing oould be observed of the 
phenomenon of ‘ cracks ^ as described by Borehus 
Lmdh, and S^pitza {Proe Roy Soe , A, vol 110 
p 366 , 1028) From these orystala we measured the 
change of resistance m the magnetic field at different 
temperatures 

First we detemuned the change m resistance of 
several crystals havmg the prmoipal axis parallel to 
their len^h The current flows m the length direc 
tion of the orvstal The rod is put m the magnetic 
field with its length (that is prmoipal axis] at right 
angles to the hnes of force of the Add, and it is possmle 
to turn It round an axis comoiding with the prmoipal 
axis 

We determined the curves giving the change of 
resutanoe as a function of the mtenaity of the mag 
netic field, when one of the bmaiy axes was either 
parallel to or at right angles with the field These 
curves show a very oomphoated form, extremely so if 
the bmaiy axis is at right angles with the field 



nMnnogsM 

ne 1 


InFig 1 these curves are given for the temperatures 
80 48'’K.14 16'’K andllS^K The abaoiam are the 
intonaities of the ma^mtic field , the ordinates are the 
values of RmlNr 0 Re >s the issistaaoe m the mag 
netu field at low temperatures , Rr a the resistance 
Without a field at 0°C It will be seen that the curves 
do not show a paraboho part m the beginning which 
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gradually chaziaes mto a Imecw part at higher field 
strmigths It has been found that tiis whole phsino> 
menon strongly depends on temperature at higher 
I temperatures the curves become more and more 
simple This can already be seen at 20 48° K Here 
I the first fiat part found at about 0 8 kilogauss, 
and promment at 113° K , has nearly disappwured 
Measurwnents at higher temperatures, for exan^le, 
64 26“ K and 77 40^ K , show a very simple curve, 
just as has been found hitherto at all temperatures 
In order to mvestigate the phenomenon more 
thoroughly we measured the change of the reeistaaoe, 
keeping the held constant, but dumging gradually the 
angle betwem a bmary axis and the imes of force, and 



I reading the resistance and the angle after each die 
placement In Fig 2 the abscissm are the angle 4, 
between the oryst^M^pbio direction [112] m the 
crystal and the Imee of force, ordinates are tas values 
of RelRt 0 at those different angles, in a held of 
30 650 gauss at a temperature of 14 16“ K This 
curve does not show ooeins form, but gives a much 
more oomphoated relation of the lesutaace to small 
changes of the angle Sinmle oosme curves have been 
found only at very low field strengths At higher 
temperatures we do not find the oomplirated form 

We are now mvestigating some orystala havmg two 
different orientations Both these onentations have 
I the prmoip^ axes at n^t angles with the length of the 
cr^tal For the first onentation, the len^h oom 
oides with the direction of a binary axis (and with the 
axis round which the crystal can be turned, it being also 
at right angles with the hnes of forces and oommdmg 
with the diNction of the current) For the second one 

all this IS the same, but the length oomoides now with 
the direction of a bisectrix of two binary axes Here, 
too, we mvestinted the change of resistance with 
temperature, fieU strength, and angle of the prmoipal 
axis with the field 'file most important result of 
these mvestigations is that the curves have much m 
oommon with those given above for the other onenta 
tion (Figs 1 and 2) 

Here, too, we find at low temperatures that the 
resistance m the field changes rapidly with small 
changes of 4 This phenomenon dis^ipeius only when 
we pass to temperaturca and to weak magnetic 
fleldls Of course the form of the curve giving RglRr 0 
as a funotuoi of 4 is m this case quite different from 
the one given m Fig 2 

The results are very much influenced by the punty 
of the material used for the crystals As an indioaiaon 
of this punty, it may be stated ttiat our crystals show 
at 1 8“ K a resistanoe having a value of some thou- 
sandths of that at 0“ C At 11 3“K theresistanoem 
a xnagneho field of 81 kilogauss is 922 000 times hi|d>w 
than that without the fleU L SosniBinsow 
W J Da Hass 

University of Leyden. 
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IntMWttjr of Totol Scattorlttt of X-Rojro by 


iUKAir (/fMfton J <4 Pkyt , 8, 807 , 1088) and 
A H OoBoptoix {Phy» Rev, 88, 088, 1080) have 
ooootdmg to elweioal ewotradynoinKM the 
Mattering of X rayaby an atom m whiohwe eleotrona 
are arranged with random orientation and with 
arbitrary redial diatnbution The mtenoi^ of the 
X ray eoatter^ at an angle 0 to a dutonoe R le given 

( 1 ) 

whrae I u the mtenaity of the primary beam, 
k =*(2ir/X) am j, 4*r^(r) ia the probabihty that any 
electron shall he between r and r -f dr from the nuoleua, 
a u the maaimiim radius of the atom, and Z, e, m, 
and e have their usual aimufloanoe In oompaouon 
with Wentoel s theory of X ray scattering, Compton 
has separated It mto two polka, namely, li rmne 
senting the mtensity of coherait soatteraig and It 
the mtensity of incoherent scattering, where 


, 7««(l+coo»«; 

■®’= Jo 


Raman (loo oit ) has oome to the same oonolusion 
from simple olaBsiool considerations When correoted 
for the change of wave length, equation (1) becomes 
(of Compton, loo oit ) 


"*“[1+7(T':oo»9)].+^‘ 

where y =hlmtlK We expect this formula to give a 
closer approximation to the mtensity of the total 


electron, we regard 4*r'^(r)dr os the pxobi 
number of electrons between r and r +dr, we 
therefore that the ooloulatum of the intensity of the 
total soattermg depmds mtirely on the evaluation 
of the radial onarge distribution of the electrons m 
the atom It is ww known that Thomas (Proc Comb 
PM Soo.m, 642. 1087) and Fermi (Z«a / Phye , 
48 , 78 f 1088) hmyo independently derived an approxi 
mate expression for the charge distribution of the 
eleotnms m the atom by oonsidemig the electrons as 
a degenerate gas surrounding the nuoleos, on ides 
whum seems to be m aoooraaaoe with the atomic 
model postulated by Raman and Compton m de 
duomg equation (1) If the charm dewty of the 
alactrans m the atom evaluated by the ^omos 
Fenm method is substituted m place of Bp(r) m 
equation (2), the mtenaity of the total soattenng for 
any scattering angle can be numerically calculated 
Owing to the mtmerenoe effect due to neighbouring 
atoms m diatomic moleoales, we expect equation (^ 
to be directly apphcaUe o^ to the soattenng of 
X-rays by monatomic gases and viqioura A caloiila- 
tion has been made of we mtensity of the soattenng of 

pared wiw experimental data recent^ obtained 
W Barrett (PAys Jfss , 88, 88 , 1088} m Fig 1, 
where the soattoing per electron is plotted agamst 


While the curve 1 renrasents the aoattenng fr 
helium for a wave-longth equal to 0 40 A , the our _ 
n and nx rspreae nt the scattering fronv argon for 


wave lengths equal to 0 40 A and048A respeotsv^ 
The olaoBioal theory of J J Thomson for tm scatter 
mg from a smsde eleobron is plotted as the broken 
curve marked O Since Barrett s measurements give 
relative values of soattermg per electron for different 
- ]^ea and for different gases but not aboolute 
ues, so m each cose the expenmmtal data have 


been mulhphed by an arbitral factor throughout 
It is seen that the agreement between themyond 
experiment seems to be satisfactory 

Recently Waller and Hartree (Pne Roy Soe , A, 
184, 110 , 1080) mvestigated theoretically the m 
twsity of total scattering of X rays by atoms of a 
monatomic gas on the bans of quantum meohomos 
For the case of argon a strict companaon of their 



oaloulation with Barretts results seems not to be 
possible This is ascribed by these authors to the 
fact that the wave lengths usm by Barrett are rather 
short, BO that for the experimental results *rda 
tivity efleota’ are aiipreciable, sdiereos m thew 
derivation of the tbeoretioid formula these effects are 
oompletely neglected A companson of Waller and 
Hartree s resulta for argon with thoee of the preeent 
calculation mdioatee tlmt the absolute value of the 
mtennty of soattenng per electron for the large angle 
of soattenng given by Waller and Hartree u muah 
higher than tlmt oaloulated according to equation ( 8 ) 
Unfortunately, no experimental data om available to 
decide this pomt Moreover, owmg to tiw faotor 
mtroduoed to oorraot for the ohange of wave length, 
equation (8) shows that the quantity R defined by 

Waller and Hartree is not a function of nn only, 
a result not m agreement witti tiie oonohuaon drawn 
by these authors 

Finally, it To»y be remoriced that by the method 
outhned above the eoattecing by all monidoimo geese 
and vimpniy can be approximaft^ eetimated. Ihara 
evaluated nummoalfy the aoettermg from M"W", 
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argon, neon, krypton, aodium, potaaeram, and mar 
ouryformoIybdmumX^aand copper ladiatipnand 
expetimenta are m progteM to teat thaae raeulta 
A detailed aooount of thu work will be published 
daawhere 

Y H Woo 

Department of Fhyaios, 

National Taira Hua Univemty, 

Peiping* Cnwa, July 28 


Raman EHect in HydrogMi Sulphide 
Tax Roman spectrum of hydrog^ sulphide, both 
in the gaseous and liquid stated has boon suooe^ully 


gas, tito line appears mas! 

tion, with a frequency shift of 

and IS distinctly more diffuse than m the liquid 
According to Barker and Moyer (Tran* Far 8oc , S6, 
912 , 1920) the infra red absorption soeotrum of 
gaseous Iwdrogen sulphide shows a oomplex band at 
about 8 711 which evidently represents the super 
position of rotation on this vibrational frequency 
llie plates for both the liquid wd the gas showM 
indications of othei faint lines or bands which v 


effect It may be remarked that the Ime observed 
with the lK)uid hydrogen sulphide is identically in the 
same position as a promment lino obtained in the 
Raman spectra of a senes of orgamo hydro sulphides 
studied at Calcutta by VenkaUswcuran and also in 
Its frequency shift until an important infra red 
absorption frequency of these compounds 

S Bhaoavaktah 

210 Bowbasar Street 
Calcutta, 

Aug 9 

Pearl-Uke Object found in a Prawn 
IH 1910 Prof 1 H Hemok, of the Western Reserve 
Umversity Cleveland brought to the notice of the 
scientific world through the columns of the Amortean 
NatwrahH (vol 44, pp 294 301), the very mterest 
mg ffud of a pearl like structure embedded m the 
muscles inside the claw of a lobster The object, 
wluoh was behoved to be imique, was first examined 
bv some pearl dealers and declared to be a true 
' lobster pWl It was more or lees sphonoal, with 
one flat side, and was 11 mm m chameter Its 
specific gravity was 1 45 and hardness about 8 
After a careml examination of the object. Prof 
Hemok came to the conclusion that the * pearl was 
only an ingrowth of ohitm due to some ^vagaiy of 
the prooees of regeneration ’ 

Recently a sixmlar ‘ peari * has beox brou^t to me 
by Mr O D Mukeiji, of the Zoolomoal burvi^ of 
India It was foally discovered by tiis sister. Miss 
Jutheoa Hukerji, who, while eating a prawn (a sir-’' 

Poieid), felt somethmg hard between tier te^ 

only the abdominal region of the prawn is eaten, it 
seems evident that the peari ’ must have b^ 
onbedded m the thick abdominal muscles 
The ' pearl is spherical m shape, with slight pro 
tuberonces and hollows These ore two or three 
fairly large irregular depreseiona on the surface, but 
these are prob^ly due to some meohanieol cause, 
periiaps to the action of the teeth while the pra 
wasbeingeaten The pearl ’ is more or lees umfom-, 
round, witiiout any flat pole It is slightly less than 
3 mm m diameter snd its absiriute weight is 0 0174 
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gm Its speotfio gravity is about 1 82 and the re* 
ftaotive mdex 1 558 It is jpcaotioally eolouriees and 
has a somewhat pewly lustre It is transparent sod 
has no nucleus Its hardness is about 2 5 Dr J A. 
Dunn, Curator, Geological Survey of India, who has 
kmdly measured the specific gravity, refractive mdex, 
etc , for me, IS of the opmion wt it IS made of matend 
which gr^ radiidly from the centre, the crystalline 
direction radiating outwards from the centre, so that 
the mheie shows a dark cross between crossed niools, 
which rotates with the niools, anologoik to a radiat- 
ing fibrous mineral ’ On a careful examination the 
‘pearl appears to be formed of close concentno 
layers The outer surface is covered throuj^out by 
extremely fine meridional stnotions, and m places, 
when the outer lajrer is broken, the stnations can be 
seen on the inner strata also Anottm remarkable 
feature of the pearl ’ is that it is apparently some 



what porous In the course of the specific gravity 
tests, spread over two or three days it al^rb^ 
0 0004 gm of water, the weight retunung to normal 
(0 0174) on Its being allowed to dry 
There seems to be scarcely any doubt that the 
pearl is made of chitin, similar to the hard shell of 
the prawn Sollas has shown (Proe Roy Soc Lon^Utn 
(B), 79, pp 474 481 , 1907) that the speoiflo gravity 


X hee between 1 660 and 1 667 In the 


concentno formation of the object and its apparent 
porosity to air and water 

Apart from its lower specific gravity, the present 
pearl differs from that examined by Homok in 
one or two very important respects The previous 
specimen had a flat end, which, according to Hemok, 
represented its place of attachment wiUi the outer 
shell , the present ‘ pearl ’ does not show any signs 
of ever havuig been attached The latter is also 
formed of clow concentno layers, while Hemok’s 
ounen was apparently one homogeneous moss 
rther, the surface of the ‘ pearl ’ exammed by 
Hemok was punctate, the punotaticxis, according to 
Hemok, representing the ^hoir pores ’ of the eras 
Moean shell , m my speomien were are only vary 
Ine close stnations on me surface 
It IS very difficult to atprsea any definite opinion 
about the ongm of this curious object Hemu was 
of the ommon tiiat it must have been formed by an 
ingrowth or pooketuig of the outer shell due to soma 
mechanical mjury, probably soon after a moult As 
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a oopiMXKm would be retamed with the outer ahall, 
thla would involve the eheddmg of the * pearl ’ at the 
next moult, and unleaa the irregulani^ of nowtii 
u obliterate amular etoruoturee would be lonned 
and abed at aubeequent moulta The preaent apeoi 
men, however, doea not ahow any point where it 
oould have been attached to tiie abell Further, the 
imparently oonoentno nature of ita formation auggeeta 
that layer after layer of obitm haa been added at each 
moult It aeenu poanble, therefore that aome oella 
of ohitm produomg epithelium may have got puabed 
mto the m eaoderm, probably due to aome mjury when 
the don waa aoft, and the connexion with the outer 
shell being out off, the cells went on producing ohitm, 
and, according to their function m normal conditions, 
went on adding layera at aubeequent moulta There 
la atiU another, though remote, poaaibihty It la 
conceivable that aome of the nte^ermal oella them 
aelvea, as a result of aome peculiar, unknown atunulua, 
have taken on die function of the chitmogenoua 
mithdial cells Diileientiation and dedilterentiation 
of tiaaues la known to occur at the tune of regeneration, 
metamorphosis, and similar phenomoia Perhaps 
something amular haa happened m this case also 

My beat thanka are due to Dr J A Dunn for all 
the help he haa so kindly given me 

BN Chopbx 

Zoological Survey of India, 

Calcutta 


Eugenic SterlUaatlon 

As a member of the Committee of the Fugemca 
Society for Legaliamg Eugenio Sterilisation I mould 
like to be allowed to say a few words concerning the 
leading article m Natobb of Aug 80 on our proposals 
It IS stated there Is there not a real dtmger that 
the advocates of such legislation as here may mistake 
the assent of the politaw machme for viototy * If 
sseent were gamed would it not be much more 
Bcourately determined as the hall mark of failure T It 
IS not the assent of the State, but the initiative and 
creative power of the State, that is needed to aeoure 


With tM last aentenoe 1 mtirelv amee but I fail 
to perceive how a atep m the right mrection can be 
regarded as the hall mark of fculure — unless, mdeed, 
the Conmuttee should be so stupid as to beheve that 
the taking of this one step h^ brought us to our 
final goal, which is oertamly not the case The 
article opmis with refermoes to the dilBoulties m 
the way of program which are created by timid and 
upioraiit puoho opimon, and oontmues, if, as Sir 
Walter Fletcher has lately pomted out, a mere ailment, 
hke cancer, has onlv been made ocoeanble to scientific 
study through the hftmg of foolish and superatitioua 
taboos, how can we expeot the direr social maladies 
to be approached courageously 1 ' I think I can 
speak for the Committee m saying tiiat we realise to 
the full the extent of tiiese mtangible difitoilties, and 
that It u precisely for that reason that wo have 
ootnoentoted on a small but tangible and urgwit 

beginning Somehow or other the public has to be 

made race conscious, has to be imbued with the 

eugenio idea os a biuac pohtical and ethical ideal 

We believe that a oampoign of the kmd we have 

latmohed, directmg attention to a grom noial defect, 

will be the beat poaaible way of tuming their tboughta 

m the denred direction 

Comment is also made on the fact that the preven 
tion of rqjiroduotiGsi by all defeotivea would only 

lower the moideace of mental defect fav about 17 per 

cent m one generation The artiole fails to rammd 

readers that the prooeos is ciunulaUve, and (dm do* 

not pomt to any other way in which it oenld be 


reduced more rapidly FmalW, the most relevant fact 
of all ts omitted namely, that one of the greateot 
obstaolea to securing assmt to the sterilisation of 
defectives has been and la the wideapread belief that, 
•moe two normal peraons may have a defective child, 
therefore preventing defeotivm from reproducing will 
have no eneot on the proportion of defeotivm m later 
generations Dr R A If isher has gone carefully mto 
the matter, and has shown (hat, even when the most 
unfavourable assunmtions are mode, prevention of 
reproduction by all dmectivm would result m a redne* 
tion of some 17 per cent— ^hioh to me at least seems 
considerable, as it would mean that there would be 
above A0,000 lem defeotivm m Great Bntom aiter 
the lapee of the biologically speaking trivial span of 
one generation 

I am glad that NATtma has directed attmtion to the 
gravity of the problem, and look forward with mtermt 
to further disouasion of the problem m its columns 
J S Huxiby 

King 8 College, London, W C 2 


Pbot Huxlkyb letter leaves some doubt os to 
whether he is really m any fundamental disaneement 
with the artiole to which he refers If he is, it is over 
the use made by the Committee of Dr Fishers 
calculation FurtW discussion yes by all means 
Only It IS rather mconvement to have to keep an 
eye upon changing terms Ihe mmimum reduction 
of the incidence of defectiveness of 17 per emit m a 
geneiation promised by Dr Ii isher is conditional 
upon the prevention of cul primary aments from breed 
mg It was the contention of the article that the 
Committees measure did not provide for the satis 
faction of this conation Pmf Huxley, like the 
Committee wd the signatories to the letter to the 
Lancet, ignores this condition In the last paragraph 
but one of hm letter Prof Huxley says Dr R A 
Fisher has shown that even when the most un 
favourable omumptions are made prevention of re 
production by all defeotivm would result The 

reader is left to assume that the small but tangible 
and uigent beginning would lead to this reiwt, 
whether a 17 per cent ^crease or more 

If the voluntary principle emphasised so strongly 
by the Conmuttee Is to operate, the fertihty of all 
hving mental defectives will not be prevented, and 
that is the condition underlymg Dr iWier s oaloula 
tion Experience of the ways of the relatives of de 
feotivm and the insane would lead most jieople to 
the conviction that they ore far from tractable Ascer 
tamment ogam the basis of the English hgurm, 
shows an ampbtude of variation that suggests very 
senoiiB differences m the efflcioicy of mvestigators or 

m the sense of re^nsibihty of elected persons In 

such matters the Committee aims at improv«n«it 

It was certainly not mtendod to suggest that the 

Committee is stupid The onticism is directed (o> 

wards the machme it is trying to use While the 

pohtioal wedge is often held to possem the same 

propertiee as ite mechanical prototype, its tiun edge 

seems at times to acquire graft like prqpertim whieh 

inhibit rather than faoihtate further progrem 

U the eugmuo problem were only a biolosioal prob* 

lem, a generation would be, of course, a trivial non 

It 18 Often held to be a social problem as well, a 

problem created by man m the very diort tune that 

he hoe been occupied m making it possible for several 

men to ^e where one hved bm<m If that is true, 

should correctives be allowed to lag ? 

The present state of the law is so absurd tiiat one 

would mint the self respect of legislatom would secure 

Its alteration 

Tbb Wnnrxn ow TBa^Ananoui 
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Mlcrophotomatilc Analjrata o( MotMom 
S oniMl Records. 

lit a letter published in a recent number of Natuu 
(J ulv 19, jp. 93). Dr. Louis V. King announced a 
method of miorrahotometiio analysis of movietone 
sound records. Evidently Dr. Kii^ has overiooked 
this method was deaoribed by me sevenyears 
ago in a mper, “ Photographio Beoording and I%oto- 
ebotrio Rquoduotion of ^und ”, pubushed in the 
Tramaetmu of the Soeiety of Motion Pvstutt Enqwetn, 
Ko. 16, 1923. On pa« 113 of the paper. F^. 24 
serves to illustrate this method of sound analysis. 
A oomparative study of anal^siB of sound records by 
means of Moll's thermoeleotiu mioropbotometer and 
Kooh’s photoelectrio miorophotometer was made in 
1927. A brief report therMf was published in the 
BuUetin of the American Phyeical Society, vol. 4, p. 2. 
April 1929, and also in the Phytieal Remew, vol. 33, 
p. 1094, 1929, under the title “ .^plication of Micro- 
photometers for the Analysis of Photographic Sound 
Records ”. 

J. T. Ttkooinbb. 

Electrical Engineerhw Laboratory, 

Univeieity of Dlinois, 

Urbana, lUinuia, U.S.A., Aug. 16. 


1 AM greatly mterested in Prof. J. T. Tykooiner's 
nnmmant On my ShOft letter to NATDHR O" *»«« 


Had i known of his work on the subject, I should 
certainly have referred to it. In view of some fog- 
alarm teats I was planning at the time, the purpose of 

, i 1 — might 

a to din^ 

le enjidAcere to the extremely 
oonvenient raethc^ of reoordmg the performances of 
fog-alarm instaUations afforded by the use of the 
movietone camera. 1 do not believe, however, that 
the records would have their full value without the 
use of a standard of sound of some kind, and 1 directed 
attention to this m view of the poasibihty of having 
some firm of instrument makers take up the design 
I had m mind, should there be a suflOcioit demand 
for this method of sound measurement. It should be 
possible, on the basis of Prof. Tykuciner’s researdies, 
to have available for general use portable and easily 
operated instruments for recording and measuring 
sound. Louis V. Kino. 

Metis Beach, Que., Sept. 14. 


A Galvanometrle Method of Measuring 
Elect r o ly t i c Resista n ce. 

Thu ordinary laboratory bridge method of measur- 
ing electrolytic resistance employiag a triephone is 
somewhat unsatisfactory, owing to the difficulty of 
accurately judging the poeitiofl for minimum sound 
in the tel^hones. Bxperimettts made bv difiOTent 
observers are, for this reason, often liable to give 
reeulte which vary considerably. A method in whioh 
the triephone is replaced by a galvanometer possesses, 
tiisrefore, a deotaed advantage, and tiie following 
simpls device, which I have not seen described else- 
wh^ has been found quite satiafactory for ordinary 

P and Q of the bridm i(Fta. 1) are con- 
nected throu^ a thennionlc vidve (MuUard type 
FM. 6) to a galvanometer. Tbs grid and anode of tits 
vahre are Jmnsd, so that it constitutes a diode. An 
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altemating potential difkresice between P and Q pro- 
dnoea a imidireational current throiq^ the galvano. 
meter, since tiie diode acts at a ' half wave-reotifier 
The resistances in the arms of the bridge are adjusted 
until the grivanometer indioatea sero, oaloiuatim 
being made in the usual way. 

Ovnng to the high impedance of the valve, a sensi- 
tive gahranometer is required. Using a ‘ Pye Uni- 
pivot ’ instrument, of senidtivlty about 2 divinons per 
micro-ampere, with resista n ces of 100 ohms in the 
bridge arms, and an ajmlied potential of 80 volts, a 
olmnge in reeistanoe of 1 ohm in any of the four arms 



of the bridge produces an out of balance deflection of 
2 divisions. For higher sensitivity a more sensitive 
galvanometer is required, but in such cases a very 
steady source of supply is essentiaL Obviously the 
deflection of the galvanometer is edwaya in the same 
direction for all out of balance conditions, and does not 
pass from a positive value through sero to a negative 
value, as when the bridge is supplied with direct 
current. 

Other methods of employing the thennionio valve 
in ooimexion with bridM determinations of electro- 
lytio, and of very hi|^ wire resistance, in whioh use is 
made of the amplifying and reotif 3 dng properties of 
the valve, are to be published later m the Indian 
Journal of Phyeice. J. A. C. TenOAir. 

Physics Departmoit, 

University College, 

Rangoon, Aug. 16. 


X has just ooourred to the writer, on tumiim 

over the account of cognate phenomena in Rayleigha 
“Theonr of Sound ” (vol. 2, 1 270), which seems to be 
of weight in this subject and may indeed be already 
' g g guide to observers. Long waves can 

a heterogeneous atmosphere 9 t' 


penetrate a „ ^ 

type much better than shorter waves the length at 
which is comparable with tiie dlmensione of the 
patches soattued through the medium. But in reflec- 


tion froma Iwer of trewtion the opposite conditions 
prevail, the longer waves being moat turned back : 
for reflection is only sensible when the gradual ohange 
of properties is oompleted within a depth amMl 
oompaM with the wave-length, thouA tiie new 
values must afterwards be maintained for a dqrth 
at least comparable with the wave-length. Atmo- 
spheric teflection downward must be m any case 
slight *0 that the augmenting of the effect by 
lengtiieolng the waves may be an eSeotive mode 
test. Josan Laainm. 

Cambridge, Sept. S. 
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Veterinary Science and Agriculture.' 
By Dr. P. J. Du Torr. 


rpHEprominmtpoaiiicmwhiohTeteiinaiyteaeatoh 
X oooupie* in l£e seientifio life of Sonth Africa 
to^y and the ▼alnaUeuraotaoalreeolte which have 
been obtained in tfaia field of work have encouraged 
me to ohooae as tiie subject of my addreu the r61e 
which Teterinary scienoe plays in the agricultural 
development of a countey. For obvious reasons 
my remarks will be confined almost ezclusively to 
the live-stock side of agrioultare in the wider sense ; 
and for equally obvious reasons most of my examples 
will be quoted from Sonth Africa, 

Since the beginning of the present century the 
mowth of vetennory science has been remarkable, 
uideed, it may be sara that a new veterinary scienoe 
has arisen unobserved by the general public. A 
quarter of a century ago the veterinuian was looked 
upon as a moderately useful ihouf^ obscnie member 
of the community, whereas to-uy he is regarded 
as an essential factor in the economic machine 
of the State. In this transformation of veterinary 
science the British Dominions and Oilonies played 
no unimportant port. The veterinarians who had 
migrated to those countries and taken with them 
the stock of knowledge which they had obtained 
at the European veterinary schools, found them- 
selves confronted with new problems which required 
solution. Besearoh work on a large scale became 
necessary. Novel methods of attacking disease 
bad to be devised. The farmer soon came to reaUse 
that bis very existence depended on the protective 
measures of the veterinary Bta&. 

I propose to review briefly some of the most 
notable oohievementa of veterinary science in 
recent years, and to indicate how the work of the 
veterinuun has become interrelated with that of 
workers in other branches of scienoe. 


AimiAL Disbasbs. 

Trypanoaomiaaea . — ^Probably no other sir^ 
group of disease-producing organisms has retar^d 
&e agricultural development (d the continent of 
Africa more than that of the trypanosomes. If 
the cattle population of Africa be estimated at 
about 40 million head, it is quite safe to say 
that this number could easily be doubled if the 
danger of trypanosome infection were removed. In 
Nigmia, for example, only a portion of the drier 
runthem provinces is suitable for cattle ranching ; 
the muon mote fertile southern provinces are 
I«aotioally devoid of cattle on account of the 
ravam of trypanosomiosiB. Similar conditions 
obtui in almost every territory in Africa (except 
the extaeme south). The soil u fertile, grasing is 
plentiful, the dimatic conditions ate favourable, 
but the presence (d tsetse flies and trypanosomes 
renders cattle fanning impossible. 

IVatanatefy, we con record oonsidetableprogrees 
in this field of work during recent years. Tne prob- 
lem has been attacked along two lines mainly. A 
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I direct attack haa been launched against the paraaite 
i by means of drug treatment; and an indirect attack 
on the disease hM been made throi^ a campaign 
against the transmitter, the tsetse fly. The third 
line of attack, the immunisation of animals against 
irdeotioD, has not yielded very promising reaulto. 

One further trypoiuwome disease should be 
zrwntioned here, namely, doorine. Known for about 
a hundred and fifty years, this disease has been 
responsible for very hMvy economic losses to horse 
breeders in Europe and other oountriea. With the 
aid of modem methods the dueaoe was eradicated 
from most of the closely settled and well-organised 
western European States. But in the vast open 
spaces of Cam^ and other oountriea its eradication 
proved to be a muoh more difficult problem. It 
was only when Watson in Canada succeeded in 
perfecting a delicate diagnostic test for the detection 
of the inmotion that the eradication of the disease 
could be attempted seriously, and the results of the 
subeequent oampa^ in C!a^a have been entirely 
satisfaetory. It should be added that Watson^s 
success bss stimulated further research into the 
problem of diagnosing other trypanosome infections 
by serological methc^. A amount of success 
has attended these efiorts and quite recently 
Bobinson at Onderstopoort has reported fortimr 
progress in the seiologu^ diagnosis of Trypanoaoma 
coMoUnee infection. 

Pirvplaamoaea. — Under this heading are included 
diseases like redwater or Texas fever of cattle, 
biliary fever of dom and horsee, ' gallsioknees ’ or 
anMlanmoeis, and Coast fever of cattle. 

Their etiology was completely obsoure until 
Theobald Smim and Kilbome in America, in a 
series of brilliant researches extending over the 
years 1886-^, suooeeded in elucidating the nature 
of the first-named disease. Not only did these 
investigators discover the causal organism in the 
blood of infected cattle, but they also proved that 
the disease was transmitted by ticks that the 
infection passed through the egg of the tick from 
one generation to the next. All mis was completely 
new to scienoe ; it was the first time that the trans- 
mission of a mammalian disease through an in- 
vertebrate host had been i»oved experimentally. 
This contribution to scienoe by two veterinarians 
is worthy of special note. 

In the case of redwater, great advances can be 
recorded. The direct method of attack is eminently 
satirfactory, thanks to the discovery by Nuttall 
and Uadwen in 1909 that the drug trjrpanblue haa 
a specific action on the parasite of redwater (rf 
oatw and biliary fever of dogs. The treatment is 
so snooessfnl that the disease has lost muoh of its 
terror susoe the discovery of the value of tiiis drag. 

In the case of anaplasmosis, a method of bn- 
mnnisation has been {oaotised in Sonth Africa for 
nearly twmty yean and has been the means of 
saving tbousuids of animals. 

Of the dJsesaee mentioned in this aeotiott, Beat 
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OoMt fever la the most fonmdable, beoftuae of the 
vary high mortality attending it Ilua diaeaae must 
have ooat South Ainoa several million pounds smoe 
Its first appearance nearly thirty years ago The 
loBS to the country has partly direct throu^ 
the death of many thousands of animals, partly 
indirect through the costly organisation which it is 
necessary to maintam to fight the disease 
It IS impossible m this brief review to discuss the 
methods employed m the eradication of East Coast 
fever, or the many practical difficulties encountered 
in this campaim For our purpose it is sufficient 
to state that the dipping of cattle m an arsemoal 
bath has proved to Iw a very valuable aid m the 
fight agamst East Coast fever or any other tick 
borne msease 

In South Africa dipping has been practised smoe 
the bejpnmng erf this century and has now become 
an mt^pul portion of the daily routme of farming 
No up to date stock farm can be found to day 
without at least one dipping tank Even if all 
the tick borne diseases should now disappear the 
maionty of farmers m South Africa would oontmue 
to dip their animals regularly The extent to which 
dippng 18 practised to day may be gauged by the 
fact that there were m the Union of South Afnoa 
m 1929 more than 13 500 dipping tanks 
In the United States of America where Texas fever 
(redwater) is the only serious tick borne disease an 
attempt is being made to eradicate completely the 
transmitter BMphilvs annviatua by means of dip 
png Large areas have already been cleared of 
these ticks, and the economic advantages to which 
these areas are entitled after being deolued tick free, 
more than compensate for the expenses incurred 
Vtrus Ihaeasea — The vast sums of money which 
have been spent m Great Bntam during the last 
few yean on the eradication of foot and mouth 
disease should convince even the layman of the 
importance of this group of diseases 

In the olden days it was nnderpest which caused 
the severest losses It has been calculated that 
the losses m Europe durmg the eighteenth century 
amounted to 200 milhon head of cattle The 
disease made its appearance m England m 1865 
A Royal Commission was appointed and its report 
IS of value to this day Later on, improved methods 
of eradication and prevention were evolved, and 
to day most countnes are free of nnderpest How 
ever, in the Far East and in Central Afnca the 
disease is still prevalent, and causes senous losses 
Two recent outbreaks of nnderpest one in 
Belmum m 1920 and the otherin Austrahain 1923, 
both of which were eradicated completely withm 
a few months have again shown how far veterinary 
science has advanced during the last century 
South Afnoa has been of the two (useasee 
just named for many years But there are several 
other virus diseases which play a ve^ important 
rdle Among these, horsesicknoes and bluetongne 
of sheep are perhaps the most important An 
extensive study of the former disease by Theder 
and his co won^rs has yielded some very valuable 
results, but the problem of honesioknM cannot 
be said to be swved At present a method of 
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immunisation with hypenmmune serum and virns 
IS practised, and this method has given excellent 
results m mules About 4000 mules are i mm u n ised 
annually, and it has been stated that if the 
Onderst^ioort Laboratory had produced nothing 
else exc^ this method of i mmuni si ng mules, its 
existence would have been justified 
The second important vmis disease of Sooth 
Africa 18 bluetongue of sheep The disease is of 
great economic importance and would have been 
a very senous hinoranoe to the sheep farmer had 
It not been for the fact that Thaler discovered a 
simple method of vaccination by means of which 
the losses from the disease can be reduced to a 
neghgible quantity Every year two to three 
million doses of this vacouie are issued to the 
farmers, and the ultimate saving to the country 
must be enormous 

Of the many other virus diseases of a nimal s, only 
one more need be referred to here, namely, rabies 
This most dreaded of all human and animal diseases 
has been eradicated from many countnes, and is 
being kept out by stnet quarantme measures In 
1918 the disease was mtroduced into England with 
a dog which had been smuggled m m an aero 
plane Stnot measures were put mto force and in a 
comparatively short space of time the disease was 
stamped out completely Methods of preventive 
inoculation of dogs, m countnes where the eradioa 
tion of the disease is very difficult have been tned 
on a large scale The results have on the whole 
been very good but it is too early to predict the 
future scope of these methods 

Barteruu Dis&ues — Of the host of baotenal 
diseases, onlv a few need be mentioned here The 
deadly glanders, which was known before the time 
of Christ, and even twenty five years ago still 
caused severe losses amongst horses and constantly 
threatened the human population has now been 
practically eradicated from all avilised countnes — 
thanks to the aocuraov of the diagnostic tests which 
are used to identify the disease 

Another disease which at one tune was responsible 
for very senous losses and a hich has now practically 
disappeared is pleuro pneumonia (lunguckness) of 
cattle In the year 1860 about 187 000 head of 
cattle are stated to have died m Great Bntam of 
this disease and the mortahty m other European 
countnes at that time was corresponding high 
Towards the end of last century the disease was 
stamped out m Bntam and to day the mater part 
of Europe is free of the disease South Afnca, in 
spite of the fact that neighbouring countnes are still 
imeoted, has been free iA lungsicKness smoe 1915 
Only one other bacterial dimase can be mentioned 
here namely tubereulosis In 1901, Robert Koch, 
who about twenty years previously had discovered 
the cause of the disease, startled the scientific world 
by announang to a Tubmulosis Congress in London 
that human tuberculosia and bovme tuberculosis 
woe two distinct diseases which were not com- 
mumcable from the one speaes to the other Un 
fortunately, this statement proved to be wrong 
We know to day that human bemgs do contract 
bovine tuberculosis, and for Hus reason most 
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eiTibaed oountnoi adopt meaBUiea for the mippree 
non of the diaeaoe in oattk The United States 
uid Canada are leading the world in this respect 
and have spent milhons of pounds in compensation 
for the destruction of tubmulous reactors Den 
mark. Germany, Ensland, and other coontnes are 
also doing much and have achieved a large measure 
of suooess m thev efforts to su][mly to the population 
milk and beef free of tuber^ baciUi But very- 
much remains to be done In human beings the 
mortahty from tuberculosis is still high in all 
countries, and a considerable percentage of the 
deaths must be ascribed to the bovme strain of the 
organism The disease in cattle can be stamped out 
provided enough money is made available 
Recently great mterest has been shown in the 
attenuated stram of tubercle bacilh produced by 
Calmette and Querm of the Pasteur Institute 
Experiments in which it is attempted to immunise 
children and young animals, with this strain, are 
in progress throughout the world It is sincerely 
hoped that all this work will prove that the method 
of Calmette and Guenn has given us yet another 
weapon against this insidious disease 

IfUfnuu Metazoan Paraniet — The only group 
that need be mentioned m this bnef survey are the 
worms These parasites have become more and 
more important and to day they actually constitute 
the ‘ hmiting factor ’ in successful sheep farming in 
many parts of the world This subject forms a 
highly specialised science of its own, the science of 
helminthology — m which many notable successes 
have been aimieved in recent years 
The ordmary stomach worm of sheep {Hcemonrhus 
wiUortw) IS world wide m its distribution and is 
the cause of very severe losses Bettor farmmg 
methods will undoubtedly improve the position, 
but m the meantime farmers look to the vetenn 
anan to nd their sheep of these deadly parasites 
Vanous chemicals have been tried with varying 
degrees of sueoess, but perhaps nowhere has the 
success been so marked as in South Africa, where, 
as a result of the researches of Theilcr, Vegha, 
Green, and others, a method of treatment was 
recommended which has proved the salvation of 
many sheep farmers The method consists of the 
accurate dosage of a nuxture of arsemto of soda and 
copper sulphate , and the extent to which this 
metliod has been apphed may be gauged from the 
fact that at present some 26 million doses of the 
mixture are issued annually from Onderstopoort 
The method is not perfect, but it has been a great 
factor m making sheep farming a success whore 
otherwise it would have been a aismal failure 
One further fact must be emphasued here The 
menace of worm infection has become so neat that 
no sheep farmer can hope to be snocessf uT if he dis- 
regards the teaching of modem science Over 
stocking of farms must be prevented at all costs , 
marshes must be dramed or the sheep kept away 
from them , the sheep must be treated rraularly 
aocordmg to the best methods known If these 
precautions are adopted, the parasites can be kept 
m check and profitable sheep farming will become 
possible , if the advice is ignored, then th^ financial 
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loss to the farmer will be the smaller the sooner he 
gives up farming 

Extenud Parantea — ^The two most important 
groups of eoto-parasites, the ticks and the tsetse 
files, have already been referred to 

A further very important group are the mites 
These minute parasites are responsible for the 
diseases known as scab or mange m animals, and 
have caused untold losses In the fight against 
these diseases the British Domimons have had very 
signal success Australia and New Zealand have 
eradicated sheep scab oonmletely, Canada is practi 
cally free of it, and m South Afnca, where the 
presence of a native population owning a very 
infenor class m sheep has made the campaign 
particularly difficult, the mcidenoe of the disei^ 
nas been rrauoed to mfimtesimal proportions and 
complete eradication is hoped for within a short time 

Another very important ecto parasite of sheep is 
the BO called blowfly The trouble is caused by 
these flies depositing their eggs in the wool of sheep, 
especially m the soiled and moist parts, and by the 
resulting maggots causing senous damage to the 
wool and the sheep iteolf The pest has assumed 
alarming proportions in Austraha and is becoming 
more and more important m other countries, m- 
cluding South Africa Determined efforts are bemg 
made to combat the pest and valuable progress has 
been achieved In tnis research entomologists and 
voterinanans are workmg hand in hand 

Dtseasea dw to Potaonous Planta — ^That certam 
plants are poisonous and may have fatal effects 
when consumed by animals has probably been 
known for centuries However, it is only during 
recent years that plants have l^n studiM which 
produce diseases comparable with epizootic diseases 
In this field of research South African workers have 
been prominent 

One of the most remarkable of those diseases is 
that known m South Africa as gousiekte (rapid dis- 
ease) of shera, which was studied some years ago 
by Thieler, 1^ Toit, and Mitchell The cause of 
the disease was shown to be the plant Vangvena 
pygmcea The poison contained m the plant acts 
on the heart muscle, causmg a myocaimtis with 
subsequent dilatation of the ventnclcs As soon 
as the process has reacheil a certam stage the ammal 
dies of heart failure’ To the casual observer the 
disease presents all the characteristics of an m 
fectious disease 

Other no less remarkable diseases wore studied 
by Theiler and his co wortcers A disease called 
geeldikkop (yellow thick head) m sheep was shown 
by Theiler (1928) to be due to a plant Tr^ntlna 
tarreatna, although more recent work by Qmn, 
Steyn, and others at Onderstopoort has shown tiiat 
there are other factors to be considered in the 
causation of this disease 

Vomiting disease of sheep was studied by Du 
Toit (1928) and {nroved to be caused by Oeagma spp 
The diseaw may produce very severe losses m 
certain years, especially after droughts, when the 
plant IS veiy wiMpreaa 

The study of poisonous planta is now bmng 
actively pursued in various oountnee, and further 
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mtenating derdopmcoti may be expected. It u 
olmoua l£at the oo opnatson of botanuta la eesen* 
tial for the atiooeM of this work 
Defiouncff D%ataaea — ^The great importance of 
the Yitamuifl m the nutrition m human oeings is so 
well known that it need not be aizeeaed here In 
the oaae of the common domeatio animato (except 
perhapa the pig, the dog, and the fowl) the vitamina 
aeem to be of far leas importance than m human 
beniga On the other hand, mineral d^menoieB 
Me, generally speaking, much more important m 
a n i m a l s than in human beingp In recent yean 
it has been found that large portions of the earth’s 
surface are d^oient msomeminertJ or other easential 
for the normal health and nowth of animals 
In South Africa, as well as m other African 
temtones and in Austraha, the most senous de 
fioienoy la that of phosphorus Theiler and his 
oo wonren have mvestigated the ill effects of this 
defimenoy on cattle very fully They have shown 
that catue {pmng on phosphoma deficient pastures 
develop a depraved appetite for bones smd other 
carcase debris, and this may lead to the ingestion of 
tome material with fatal results (lanuaekte m South 
Afnoa) further, that such cattle remam stunted 
m growth, are late m matuimg, are frequently un 
fer^, prince very little milk, and are very bus 
ceptible to vanona diseases By the addition of a 
small daily ration of phosphorus to the diet, they 
were able to bring about an almost miraonlous im 
provement m the condition of the animals 
As a result of the general feeding of phosphorus 
compounds in the defioient areas of South Afnoa, 
the disease lanunekte, which a dozen years ago 
caused enormous losses, has practically disappeared 
and cattle farming m those areas has agam oecome 
mofitable The significant fact may be recorded 
here that the villa^ of Vryburg m Beohuanaland, 
where ten years ago milk was veiy scarce, to day 
owns a creamery which handles a larger volume m | 
cream than any other oreameiy m South Afnoa 

Ormra VktbbiiMlBY Pbobudis 
Problems m connexion with the nutntion of 
animals are now receiving attention m many 
oountnes The vast importance cl oorreot feeding 
can be illustrated beet by refemng agam to the 
phosphorus deficiency which exists m w pastures 
of South Afnoa and other oountnes The astound 
mg results which have been achieved with the 
ad^tton of a small quantity of phosphorus com 
pounds to the ration of the animals promise to 
revolataonise the beef and dairy mdustnes 
Animal breeding also presents ^blems of great 
importance and these are mtimatmy bound up with 
the problems of disease and nutntion In wuth 
Afnoa, as in other oountnes, there is a constant cry 
for the replacement of the scrub bull bv pedigree 
smes This demand would be met to a far greater 
extent were it not for the fact that m many parts 
of the country pedigree bulls cannot hve because of 
disease or nutntional diffiouhaea 
In South Afnoa control over the diseases men* 
tioned above is gradually improving and, m regard 
to the defioieat areas, recent mveetigationa by Du 

8170, VoL. 128] 


Toit and Busohop have shown that the grading 
up of native stock can be earned out with compete 
success provided the defioient mineral is supplied 
Both beef cattle and dany cattle have been bredontiie 
extremely defioient veld of Beohuanala nd without 
signsof detenoratum, and the oostof the supifiemsnt- 
ary rafaon has been negligible m comparison with 
the advantage denved mim such feeding 
Gratifying thou{^ the success which has been 
achieved may be, the need for farther research <hi 
hve stock probk^ has never been greater than 
it 18 to day The development of enormous areas 
m the Bntish Dominions and C!oloniea is entirely 
dependent on the progress of research With the aid 
of further scientmo measuies. these new oountnes 


could absorb a very much huger population than 
they now harbour Over population will not make 
itself felt for generations, nor need over production 
be contemplated senoualy 

The proqpenty of a very large percentage of the 
wpnlation, both European and native, m the 
Dominions and Colomes depends on the hve stock 
industry— breeding of pedigree stock , beef, mutton, 
or pork production , dany farming , wool or mohanr 
prwuction , skm and hule trade , poultry fanning, 
etc These farmers look to the votennary service 
of their oountnes more and more for assistance and 
protection Without this assistance, profitable 
stock farming, especially m the trwioal and sub 
tropical countries, is impossible ^e assutanoe, 
if It u to be effective, must be baaed on the latest 
achievements of scientific research Buie of thumb 
methods wiU not sufiSoe 

In a humble way South Afnca has proved the 
wisdom of maintmniiip an adequate veterinary 
research service At Onderstepoort the Govern- 
ment twenty one years ago established what must 
be regarded as a fairly large research institute, if 
the size of the population be taken mto considera- 
tion This institute, under the brilliant directorship 
of Sir Arnold Theder, soon proved to be not a 
liability but a valuable asset to the country The 
results obtained m any one of its various sections 
would probably have justified the mamtenanoe of 
the entire institution 

I have said that the Dommions and Colonies 
have ^yed an important part m the recent growth 
and development of modem veterinary science 
The quahty of the research work produced bv 
vetennanans m these oountnes has been of suw 
high order that it soon placed vetennary sewnoe 
^mch not many years ago was regardra os the 
Cinderella of soienoes) abre^ of the other smenoes 
As a matter of fact, m South Afnoa it can be said, 
without disparagement to any other group of 
workers, that vetennary science occupies a very 
h^, if not the leading, position This has had a 
wholesome infim»n(w on the soienoe itself smd on the 
tm of worker who was reormted m its service 
The stupia of infenonty which for so long was 
attached to the vetennanon has disappeared 
Today, vetennary soienoe is looked upon as a 
field of woric which offers almost unlimited scope 
for research and, m its praotioal aiqilication, may 
faring untold material benefit to a country 
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Correlation of tbe Arclueologicsl and Geological Records. 

ByM C Bubkitt 


T710R the prehiatonan the problem of correlating 
JC the arotuBolomoal and ^logical records la a 
thanklew task No sooner hiM a satisfactory 
correlation been obtained m the study than field 
woiicers produce fresh factors which have to be 
accounted for and the problem is demonstrated to 
be still more comphcated than before However, 
recent researches, especially those undertaken by 
Mr Beid Moir and Dr K S Sandford, have thrown 
a flood of hght on the whole matter, and while it is 
still too early to hope for a final solution of the 
knotty |Baj»lem, a comparison of their work with 
that of eSiWtr continental mvestigators does bring 
out oertam salient pomts 

Although it has undergone some vicissitudee, the 
fourfold fflacial system of Penck certainly seems 
to meet the facts in Nature, although the length 
and the intensity of the glaciatiima of that scheme 
seem to have coffered in various areas, not only 
according to latitude (as might be expected) but 
also accmding to the longitude of the site How 
ever, for the purpose of this article, Penck’s scheme 
Will be adopted, not least because both Mr Reid 
Moir and Dr Sandford, as well as many continental 
prehistonans, have a fourfold glacial system m their 
mmds Before tabulating the recent work m East 
Anglia and the Oxford mstnct, it will be well to 
summarise some of the results obtained abroad 
chiefly must the results of investigations at three 
sites, namely, Bouchidta, Conhdge, and Cotencher, 
be combined tether 

Boiuhteta — ^^is site is a small cave half way 
up the steep side of the Soudour hill, which rises 
in the midme of a tributary valley of the An^, 
close to the village of Bedeilhao and not far from 
Tarascon en AnA^ The section in the cave re 
vealed morainic material overlaid by a deposit 
containins Moustenan implements Below the 
level of tne cave, along the hillside, can be seen 
the remains of another lateral moraine due to a 
glaciation which was not sufficiently intense to 
nee to the height of Bouchi^ Thu glaciation 
must, of course, have been subsequent to the one 
which did reach the cave, as its morames have not 
been thereby obliterated If it had been suffi- 
ciently intense to reach the cave, doubtless the 
contents would have been cleaned out, and the 
remains left by the previous glaciation, with the 
deposit containing Moustenan implements rest 
mg on it, largely destroyed Tm evidence at 
Boufht&a thus imotiatnUea that some Mouetenm 
tnduatrtes are eubsequetU to a glaeiatton which waa 
net the kut 

Conliige — In eastern France two terminal 
mewames can be determined, one considerably 
farther out m the plains than the other, due m 
coarse to the inot that the glaciation which formed 
It was the more mtense of the two But that the 

n ter glaciation was not subsequent to the lesser 
tmous, because if it had bm, the terminal 
moraine of the fomer would have been largely 
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destroyed In a deposit resting on the earher 
morame, that u, the one farthest out in the plains, 
and bejjTond the range of the subsequent ana lesser 
glaciation, was found an Acheulean implement 
It u hard to dogmatise about the exact age at a 
single specimen, but so far as can be judged from 
pictures, it does not seem to be of very early 
Acheulean date The evidence at Conltige demon 
atrates that a part at any rate of the Acheulean 
culture te aubs^uent to the laat but one important 
glaetation of a diatnet 

Cotencher — ^Thu site u m Switzerland (Neuf 
chfttel) It u a small cave lying just within the 
orbit attained by Penck’s Wurm glaciation at its 
maximum, and it was completely mled by morainic 
matenal assignable to this last great glacial epoch 
Withm the moraimc matenal were found some 
Moustenan tools, which must therefore have been 
fashioned and dropped before the Wilrm glaciers 
picked them up and deposited them at Cotencher 
Cotencher demonatrafea that the Moustenan cvUure, 
in part at least, waa anterior to the maximum of the 
IFurm glaeiatton 

But the Moustenan m France * is found with 
an arctic fauna and is stratigraphically later than 
the Acheulean, which is associated with a cool 
fauna It follows, therefore, that the French 
Moustenan must be, in part at any rate, correlated 
with the Wurm glaciation, it and a part at least 
of the Acheulean being subseouent to the Ribs 
glacial Mnod Confirmation of this is given by 
the finiu m the Somme Valley, where Acheuleui 
industnee occur in the older loess, which is found 
covering, and is therefore newer than, the lowest 
but one terrace, while it never overlies the bottom 
terrace — ^for tbe simple reason that at the time of 
its formation the bottom terrace was not there 
Moustenan mdustnes are found at the base of the 
younger loess which does occur over the bottom 
terrace as well as over the lowest but one Com 
pansons of the Somme Valley terraces with those 
of the Oxford distnot are very striking Agam, 
m the valley of the Garonne, Acheulean indurtnes 
are found m a deposit resting on the lowest but one 
terrace and m the gravels (it the bottom terrace — 
m the latter case m a roUed state Once agam 
tbe evidence shows that a part at any rate of 
the Acheulean mdustnes can be dated to a 
penod before the last glaouition but after the lost 
but one 

Turning to Great Bntain, the key sites m East 
Angha are, in mj opinion, iJioee of Hoxne and the 
Cromer obSs, to which must be added the reoeut 
duoovenes m brown boulder clay at Hunstanton 
Our knowledge of all three is dueto theindefatamble 
energy of Mr Reid Moir Composite sections from 
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thaw ntM, togetiter with tiioM of th« Oxfocd diitriot, 
an given in the table bektw. The anhaokidoal 
flnda from the Wolrecoote channel have been 
oomlated with the upper beds of Home, the 
■aooeeeion of indnstriea being moat helpfal. The 
foreign evidence jnet detailed allowa tu to name the 
glacial periods aoootding to the Fenokian soheme. 


■anda with tin mon temperate beds, probably 
lower Aehenlean in date, of Home and dEwadiere. 
But the recent oaggeatians of Simpaon (Niintaa, 
Deo. 28, 1929) postulate a oold or at least oool 
inter-glacial at just about that time in the gecJogioal 
sequence of events. Assuming that the oUmate 
was tempnate, as indicated by the Hanborough 
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terraoe at Oxford and the lower bed at Home, it 
is possible that in the intensely glaciated area around 
Cromer, which was mcoe or 1 m under the influaioe 
of the Scandinavian ioe-dieets, the climate of tide 
oool inter-dadal period was never warm enou^ 
to permit of our recognising an inter-glaaiatiim, but 
nevertheless the Oomer Till anfthe oont<»ted 
Drift, far from being the result of one great j^hMlal 
movement, are the result of two snooeasive 
glaciations. 

No. 8179, VOL. .128] 


It would seem from the above tiiat the wh(de 
period from the Eolithio indostriee of the sub-orag 
until dose on chalky boulder clay times is oocniM 
by CSiellean and Adieulean industries, with which 
are associated at certain jpmods fli^e industries 
of Oaotonian and Levalunsian types. The so- 
called ' warm ’ Monsterian which is eadier in date 
than tiw true Mousterian of Irimoe should jooperiy 
speakhig, be included here. The <miy diffieuny in 
toe BohMe is the oonelation of the ooldlfundedey 
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Obituary. 

Pltor. H. B, DixoHi C.B.E., B.Bi.B. by the independent work of Hontauui in Heidel> 

rpHB sodden death oi Prcf . Harold Baily Dixon, ber^ bat also led to the remarkable disooveries of 
X of the UniTersity of Hanohester, on Sept. 18 H. JB. Baker, who assisted l^on at BaDiol bn 
last, removed a distinguished chemist whose woric 1884-80, regarding the inoombostibility of rigidly 
open gaseous explosions daring the past half- dried and parified systems containing phosphorus 
osntary opened a new era in oombostion research, or snlphur vapoor and oxygen, even when strongly 
He was bom on Aog. 11, 1802, the second heated. Thus Dixon laid a firm and lasting founda- 
son of William Hepworth Dixon (1821-70), tion on which much later wc^ hw been built, 
traveller and writw, and for some years (1853-89) Up to 1880, on the Btren|rih of Bunsen’s observa- 
editor of the AfhoMnm. The fam% came of an tions (1857), it was generally believed that gaseous 
old puritan stock, the Dixons of Heatcm Royds explosions travel at rates not exceeding a few 
in Lancashire ; but in 1846 Hepworth Dixon, who metres per second only ; but in that year a dis- 
had been bom in Hanohester, migrated to London, astrous expioeion in a lar^ gas-main in Tottenham 
where his cldldren were reared. Court Road, London, affor£d oonolusive evidence 

Bbtrold went to Westminster School, from whence, of much higher speeds, and caused Dixon to begin 
in 1871, he gained a close olaesical scholarship at measuring ^rates of explosion ’, which was his next 
Christ (^uron, Oxford. Owing chiefly to the aest important work. He had not got far with it, how- 
with which he threw himself into the social and ever, before Berthelot and VieiUe announced (1880) 
athtetio nde of university life, he scarcely fulfilled their discovery of the high constant flame speeds 
the expectations of his tutors in classics ; but in finally attained on the development of ‘ Tonde ex- 
1878, at the instance of Dr. A. Vernon Harcourt, plosive * (‘ detonation ’) in gaseous explouons ; this 
he turned his attention to soienoe, with such signal revelation, together with Mallard andLe Chatelier’s 
success that two years later he graduated first class classical “ RMherohes sur la combustion dee 
in the Natural Soienoe School. Afterwards he melanges gaseux enlosifs ” (1883), showed that 
was elected to fellowships successively at Trinitv the comparatively slow flame speeds observed by 
in 1870, and at Balliol in 1881, teaching at both Bunsen apply only to the mild initial phase of 
Oolleges and carrying out researches in a cellar at such expl^ons. Working on parallel lines with 
Balliol which formers had been used by Benjamin them during the next twenty 3 mar 8 , Dixon so 
Brodie for his researches on osone. succeesfullv developed the methods initiated by 

It was also at the instigation of Vernon Harcourt the French savants that he became the leading 
that Dixon oommenora studying gaseous ex- authority upon such matters. In 1893 he gave the 
plosions in 1876. Daring the sixty yean which Bakerian L^ure to the Ro^ Society on "The 
had elapsed since Humphry Davy’s pioneering Bates of Explosion in Gases and nine years later 
work on the subject, onlv B. W. Bunsen amongst published in the Philoaophiad TnmsaeUons a 
chemists had much enlored it, and for twenty brilliant memoir embodying his photographic re- 
years his results had been accepted without searches on " 'The Movements m Fhme in the 
question as authoritative. More pcurticularly the Enlosion of Gases ’’. 

results of Bunsen’s experiments (1853) on the Dixon’s third principal line of research, which 
expl^on of mixtures of ekctrol^c gas with chiefly occupied him during the last twenty yeim, 
increasing amounts of carbonic oxide were hold to was on the * ignition temperatures ’ of explosive 
be inoonustent with the principle of ‘ mass action ’ gaseous media, which he was the first to deter- 
enunoiated by BerthoUet in 1805, and led to the mine with any real accuracy ; and only recently he 
erroneous view that a continuous alteration in the made the important discovery that such ‘ ignition 
composition of such a gaseous medium produces temperatures ’ are, or may be, profoundly affected 
a discontlnuoas (‘ per si^um ’) alteration in the by we presence of small amounts of impurities in 
course and products of its expioeion. the media, a matter of neat importance in regard 

It was during a research prixniuily undwtaken to coal-mine and other mdustrial explosions, 
to test this (xmmusion that Dmon mam the epoch- In 1886 Dixon was ^pointed to succeed Sir Henry 

making dismveiy that, the prolonged drying over Roecoe in the chair of chemistry at Owens College, 
phospliroric anhydride of a mixture of carbonic Manchester ; and this he occupied until his retin- 
oxide and oxygen in combining proportions renders ment in 1922, when he became honorary professor 
it non-explosive whmi subjected to electrio sparks at the University while still continuing bia ex- 
of an intrasity sufiioient to ignite quite rMulily perimental researches there. Under Rosooe the 
an nndried medi um. This astounding result, on- manebeeter School of Chemistry had been so 
nounoed at the Swansea meeting of the Kitish dominant in the country that some doubted 
Association just fifty years ago, immediately made whether his suooessor would maintain its great 
him famous, and (as be was wont to say) loosed a reputation. But Dixon’s outstanding adminutra* 
hare which, thm igh ninna pumued by the hounds tive gifts, bis devotion to experimental researoh, 
in full cry, is stilluiioaptured. his angularly dear and penetrative mind, his 

Them early Oxford researches (1876-81) not brilhance as a lecturer, his power of arousing his 
only proved, eoNfra Bunsen, the vaUdity of students the true spirit of inqtdiy, and the way 
Berthdlet's ' law of mass action ’ in gaseous ex- in which he always identified himself with the 
pkMdoiw, a shnultaneously esta|>liih«d social and athktio intwests of the University, 
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proved more then equel to the teat, ao that the 
wpatataon of the l^hool e<mtmaaily inoreMod 
under hia leaderahip He iras indera the beau 
ideal of a Umversity profeaeor 
Dixon’a aoientifio and educational aotivitiee were 
by no means confined to the Umveraity of Man- 
oneater He was preaident of the Manchester 
Literary and Philosophical Society dunng 1007-9 
and of the Chenucal Society during 1900-11 He 
served on the Royal Commissions on Explosions 
of Coal dust in Mmee (1891-94) and on Coal Su^hca 
(1902^0) also he was a member of the Home 
Office Executive Committee on Explosions m 
Mines (1911-14), and since 1927 acted as Super 
visor of Researches on the Imution of Oases under 
the Safety of Mines Reeear^ Board Dunng the 
War he was Deputy Inspector of High Explosives 
for the Manchester area, m recogmtion of which 
he was appointed C B E 

In 1916 Dixon became chairman of the Royal 
Teohnical College, Salford and afterwards of 
the Salford Elducation Committee, both of which 
positions he oontmued to fill until the end with 
conspicuous success and great advantage to the 
public Latterly he also devoted much time to the 
establishment of the new Queen Maiy s Secondary 
School for girls at Lytham which is to be opened 
m the near future and was returning from a 
meeting at Lvtham m this connexion when he was 
suddemy taken ill and died 
Amid his muiifold other interests Dixon never 
lost bis early love of the classics and while voyag 
mg to South Africa with the British Association m 
ho produced for pnvate circulation a verse 
translation of the Odes of Horace which tot 
scholarly treatment and real feebng could scarcely 
be surpassed Indeed Horace and Omar Khayam 
were ms favourite authors and he was filled with 
the spirit of the Novum Organon ” of which fais 
aoientifio work was the fruit 

The Royal Society elected Dixon to its fellowship 
m 1886, and awuded him a Royal Medal in 1913 
m 1922 the University of Manchester conferred 
upon him its D Sc honorte cauaa, the Umversity 
of Prague having similarly conferred its Ph D 
some years previously But as he often said his 
chief rewsra was the deep satisfaction which came 
to him through the aSe^on and devotion of his 
many okl pupils, and from the knowledge that, 
msinred by his example, they were handing on the 
torch which he had lifted 

Dixon was not only himself a great exponent of 
the experimental me&od, but also a master trainer 
of those who were pnvil^;ed to be his pupils in 
reseuch and it was here that the infiuenoe ol his 
personahty was most maihedly felt At all tunes 
he was unsparing m the gmdance of his npe expen 
enoe, and unrelaxuig m im^essing the paramount 
dn^ of accuracy and truth, together with the 
highest standard of expenmental work Eschewing" 
allrash speculation, am attaching little importance 
to theones save as workmg hypotheses, the dry 
hght of Bdenoe shone deany throughout all hu 
work , and he had a singular fehmty m choosing 
just then^t words m expounding it 
N^ 79. VoL 126] 


In his youth, Dixon was a good athlete, wining 
his football ‘ blue ’ at Oxiacd , and wm mto 
middle hfe he oontmued to play both oneket and 
tennis His chief phvsioal recreation, however, 
was monntameermg, m which he excelled During 
1899-93 he accomplished more than twenty first* 
class climbs m the Alps, and was elected to the 
Alpine Clnb m 1894 Afterwards, m 1897, be 
ohmbed m the Selkirks, Canada, making first ascents 
of both Pollux and the Dome, aiid the second ascent 
of Castor with C £ Fay and others Also, m the 
Canadian Bookies, he made the first ascents of 
Mounts Lefroy and Gordon with C E Fay Ncmnaa 
Colhe, and C 8 Thompson 
He was twice married, first m 1885 to Ohve 
Beechey Hopkins of Montreal, who died m 1917, 
and by whom he had a son and a daughter , and 
then m 1918 to Mnnel Kinch of Ye^erton (8 
Devon), who survives him, by whom ho had a 
daughW All three of bis children also survive 
him 

It IB pleasing to know that even on the last mom 
mg of ms life, Dixon was personally expenment 
mg in his laboratory withm a few hours he had 
passed away, in the fullness of 3 rears and plemtude 
of powers without pom or sadness of farewell, 
leaving behind him a host of pupils who will ever 
remember him with deep affection and gratitude 
Nthtltchgtlquodnonorriavit Jama temper vtvatf 
WiTXtAM A Bohb 


Sra WuxiAK Smth, CB 

Thb death of Bir William Bnuth the well known 
naval oonstmotor, took place at Craiglands, Heme 
Bay, on Sept 16 Though he was not fortunate 
enough to m the office of Director of Naval Con 
struction, there have been few m the Admiralty 
service with a higher reputation, and as Super 
mtendent of Constraction Accounts and Contract 
Work dunng the penod 1902-12, he held a position 
second only to that of the directorship itseB 
Bom at Portsmouth on Apnl 4, 1850, William 
Edward Smith began work m the rope house at 
Portsmouth at the early age of eleven, but at fifteen 
became a shipwright apfnentioe, and four years 
later, as the r«nilt of a severe competitive examma 
tion, gamed a scholarship at the Royal School 
of Naval Architecture anid Marine Enmneeniig at 
South Kensington Passing out m 1873 as an 
assistant constructor, he was employed on the de 
signs of the old ironclads NorUumpUm, Coloseua, 
aim InJlexMe, and later on succeeded Sir William 
White as mstractor m naval architecture at Green- 
wich Betummg to the Admiralty, m 1887 he was 
appomted InspMtor of Contract Work and later 
on was oonoemed with the designs of many of the 
shm built under the Naval Demnoe Act of 1889 
iWing hu forty years’ active career Smith served 
under Sir Notha^l Bomaby, Sir W illiam White, 
and Sir Phihp Watts, and it was under the latter 
that he held the important post d Supermtendent 
of Contract Work From thu appointment he 
(OtmHtmti on p 641 ) 
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Contributions to the History of British 
Surgery. 

Piarr’s Livta of (he Fellows of the Royal College of 
Surgeons of En^nd. (Thelwall Thomas Memo- 
rial.) Revised by Bir D'Aroy Power, with the 
aasiBtanoe of W. Q. Spenoer and Prof. Q. E. 
Gaak. Vol. 1. Pp. xxvi+762. Vol. 2. Pp. 
690. (Bristol: John Wright and Sons, Ltd.; 
London : Simpkin Marshall, Ltd , 1030.) Cloth, 
42s. net ; half bound, 67s. Gd. net. 

T he published reguters of a college are not 
usually books of wide interest, but the two 
volumes of “ Plarr’s Lives of the Fellows of the 
Royal College of Surgeons of England “ which have 
just been issued, edited by Sir D’Aroy Power, are 
very much more than a biographical register, for 
they provide a history of English surgery during the 
last hundred years. The Royal College of Surgeons 
in London was founded in 1800 to take the place 
cl the Corporation of Surgeons, which had separ- 
ated in 1746 from the joint Company of Barber 
Surgeons but came to an end through the negligence 
of its court after a life of about half a century. 
The College ^iras thus the direct legal successor cA 
the various guilds and companies into which the 
surgeons of London had successively grouped 
themselves since the middle of the fourteenth 
century. In this capacity the College continued 
to perform the important office of examining and 
lioensing would-be practitioners of the “art and 
sdenoe of surgery”, granting to the successful 
candidates its diploma of membership. 

Prom its vwy foundation, however, the College 
was also entirusted with the care of the great oolleo- 
tioos John Hunter had gathered together to illus- 
trate life in all its branches, which had been pur- 
chased for the nation in 1799, six years after Hunter’s 
death. Much mangy was expended both by the 
QovMnment and the College on the satisfactory 
establiBhmait of the museum in linooUi’i liA 


Fields, at the beginning of the century ; but it was 
not until 1830 that the catalogues b^n to be 
published, chiefly through the labours of Richard 
Owen, who had been appointed an assistant in 
the museum m 1826. In 1828 the first librarian, 
Robert Wilfis, was appointed; and in the early 
’thirties the College was rebuilt, practically in its 
present form. 

The College was thus firmly establishing its 
important position in the medical education of 
Great Britain, organising and making efficient its 
museum and its library, and in 1843 this good work 
was completed when a supplemental charter was 
obtained incorporating the College as the Royal 
Coll^ of Surgeons of England and instituting the 
order of fellows. The first fellows wore to bo elected 
by the Council from among the members — ^not less 
than 260 or more than 300 were to be elooted within 
three months, and further fellows were to be added 
at discretion in the lint year ; after that, election 
to the fellowship was to be decided by a special 
examination supplemental to the examination 
for the diploma of membership. This very im- 
p(»tsnt development was chiefly due to Brodie ; 
and, as is stated in the account of him in the collec- 
tion under review, the institution of the fellowship 
has been largely instrumental in raising the College 
to be “ the exemplar of surgical education to the 
whole kingdom ”. 

It is, then, with the fimt 300 fellows elected in 
1843 and with aU their followers in the fellowahip, 
whose life and work are already ended, that these 
volumes are conoomed. As a preface to the actual 
lives, the text of tiie 1843 charter and the list of the 
first 300 fellows are printed in full at the beginning 
of the first volume. A perusal of this list pro- 
vide the reader witii a clearer histiaical terminus 
than the mere date ‘ 1843 ’ can convey. The great 
surgeons who had been Hunter’s pninh ud sue- 
oee8<«B will not be found among the fellows — 
their labours were already finished alien this new 
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order was eetabluhed Brodie is the senior vice* 
president m the first hst of fellows, and other out 
standing names are William Lawrence, Benjamin 
Travers, J H Green, Liston, Banald Martin, 
Syme, Caesar Hawkins, Le Gros Clark, and James 
Paget , and of the second group of fellows, elected 
under the terms of the charter m 1844, George 
Murray Humphry, founder of the Cambridge school 
of medicine, is the last on the list 

The hves of these men and of their successors at 
the head of the profession form the body of the 
work Each hfe is headed by a tabulated list 
of academic and civic (or military) degrees and 
honours, with the dates of their attamment The 
hves follow, on the whole, the admirable models of 
the “ Dictionary of National Biography ”, though 
they are not so severely utihtanan— anecdote and 
reminiscence are freely, but judiciously, drawn 
upon to make a portrait vivid , for, as the preface 
states, a considerable number of the fellows have 
been known to the editors either as their teachers, 
their oontemporanes, or their pupils Under the 
more important names, while a sketch has been 
given of the subject s whole career and general 
mterests, chief attention has n^tly been paid to 
his professional work, and this study is made more 
valuable by the select but exact bibhography 
appended to each life Pull references and ac 
knowledgment are also given, in most cases, of the 
sources from which the material of the hves has 
been drawn As an example, the most important 
article — Lister — which runs to nearly a dozen 
pages, gives a aufiSoient outhne of his life and m 
eludes an essay, woven round his research and 
teaolung,on ‘ Antisepsis ensunng Aseptic Surgery”, 
and finally the reader is referred to the Collected 
Papers”, and to a number of biographies and 
general articles But while there are many hves 
of detailed mterest, there are many also which 
come to httle more than a hst of appomtments 
gathered mto a few lines It is at first sight a 
httle disappomting that more information should 
not have been forthcoming about many of these 
lesser figures Possibly the pubhoation of these 
volumes in their present form will ehoit additional 
information from sources which have not been 
tapped 

The labour of collectmg the material for these 
lives was undertaken by the late hhranan of the 
College, whose name appears m the title, and to 
him 18 largely due the credit for such completeness 
as has been obtamed, particularly in the accounts 
of the lesser men The editors have prefixed a 
jnemoir of him to the collection Victor Plarr m 


early hfe had been a member of the Rhymers* 
Club, that bnlhant but tragic group of poets m the 
’nineties, and some of his verses may still be met 
with in the anthologies of to day But for more 
than thirty years he was librarian of the College 
and did much useful work, including the completion 
of the catalogue of the library, which had been 
started by his predecessor The volumes now 
issued will form a lasting memorial to his labours , 
but the editorship of Sir D’Aroy Power ensures 
that the student of medical history will find here 
not merely a collection of hves but also a senes of 
valuable contnbutions to the history of Bntish 
surgery 

The penod covered b^^ before the introduction 
of ansBsthetica and passes nght through the conflict 
of opimon over Lister’s teaching of antisepsis — 
here may be found hves both of his opponents and 
of his supporters and successors down to the most 
recent times The student can find, under the 
appropnate names, the history of ovanotomy and 
of the introduction of abdominal surgery, and 
tho nee of scientific ophthalmology and other 
specialisms Here also are many names important 
in the history of the Indian Mt^cal Scmoe The 
rise of the modem science of pubhc health is 
recounted in tho lives of Sir John Simon and 
hu fellow workers The excellent account of Sir 
Victor Horsley provides a detailed and worthy 
summary of bis varied and important researches 
These are but a few examples and beside the 
pioneers and heroes of surgery itself, the amateur 
of medical history will find much to note in the 
varied pursmts to which many of these fellows 
turned aside and m which also they gained success 
Many of the leading figures m the development of 
natural science m the last century are hero — 
Richard Owen, Gideon Mantell the geologist, 
Bennett, one of the early mvestigators of Australian 
zoology. Busk the palmontologist There are 
heroic missionanes, and even one bishop Litera- 
ture has had her worthy followers in this section 
of the medical world, and, as might be expected 
among surgeons, there are several artists of merit, 
of whom Seymour Haden may be mentioned He 
IS so deservedly well known as an etcher that his 
important career as a surgeon, hero outhned, may 
bo easily forgotten 

All who care for the history of science must be 
grateful to Plarr and to Sir D’Aroy Power and his 
fellow revisers for them labours, w^oh have so well 
supplied a long felt need , and to complete the 
usefulness of " Plarr’s laves ” the editors promise 
“ a supplement every ten years W R L 
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Colloid Miscellany 

(1) KaptUarehtmxt erne DareteUung dtr Chtmte 

dtr Kollotde und verwandter Odnete Von Prof 
Dr Herbert Freundhob Band 1 Vurto unter 
Mitwirkung von J Bikerman umgearbutete 
Auflage Pp yin+fS66 (Leipzig Akademiocho 
Verlagsgesellsohait m b H 1930 ) 39 gold 

marks 

(2) Dte Qlobulxne Von Dr Mona Spiegel Adolf 
{Handbxwh dtr KoUoxdvnaatngchaft in Lxmeldar 
stellungen heransgegeben von Prof Dr Wolfgang 
Ostwald Bond 4 ) Pp xv + 4fl2 (Dresden und 
Jjeipzig Thiodor SteinkopfT 1930 ) 33 gold 
marks 

(3) Traxtidebxocdloxdologxe ParW Kopaozewski 
Tome 1 Pratique dea oalUndea Deuxi&me edi 
tion enti^ment remanide et mise a jour 
fascicule 2 Mtmre dea eoncenlralxotia tnokcu 
laxrea et xonxquea Pp 165 361 +vi (Paris 
Gauthier Villars et Cie 1930 ) 40 francs 

(4) Cdlloxd layrtvpoaxum Annual (formerly CoUoxd 
Sympoaxum Monograph) Papers presented at the 
Seventh Sympoaxum on CoUoxd Chemxatry Johns 
Uophxna Vniveraxty June 1929 Mited by Prof 
Harry Boyer Woiatr Pp vm + 300 (Now 
York John Wiley and Sons Inc London 
Chapman and Hall Ltd 1030 ) 22« bd net 

(6) 1 he Chemxatry of the t oUotdal State a Textbook 
for an Introductory Courae By Prof John ( 
Ware Pp xiv + 31J (Now York John Wiley 
and Sons Ino London Chapman and Hall 
Ltd 1030 ) 18* 6d net 

(1) TN the welter of books on colloid chemistry 
-i- Freundlich stdl stands like a great rock m 
a weary land The now edition indicates that his 
great achievement is not to remain os a venerated 
antiqmty indeed the growth of the subject is so 
rapid that the work is now to appear m two volumes 
each 08 large as the original ^ition of 1909 The 
classical treatment of surfooo action originally 
adopted was so soundly conceived that little altera 
tion m the general scheme has boon found necessity 
to accommodate the additional matter now avail 
able Hence this first volume mcludes the actual 
KapiUarchemie together with consideration of 
the kinetics of formation of new phases ond the 
Brownian movement — the detailed treatment of 
sols and gels being reserved for the second volume 
The increase m size is not due to the process of aoer 
vationBooommonmtext books or toanysensational 
new developments so much as to an mcrease m the 
intensity of our knowledge of domains hitherto in 
completely explored The author has no^ hesitated 


to prune m order to make room for recent work 
which IS nevertheless frequently introduced m an 
unobtrusive manner 

Among the new matter m this edition an ex 
tended discussion of the relations between chemical 
composition and surface tension has boc n rendered 
necessary by the recent work on parachors Ad 
sorption 18 another branch of the subject which has 
been brought up to date and m view of the tend 
ency to deal experimentally to such a large extent 
with charcoals and sihca gel as adsorbents for gases 
and vapours a short section on the action of metals 
m this direction is to be welcomed The portion of 
the work dealing with electrical phenomena at sur 
face-i has also been extended and throughout one 
finds that careful modification of statement m the 
light of experience which has charactensed the 
earlier editions It would mdeed be difficult to find 
any important piece of work withm the scope of 
the subject and capable of summansod treatment 
at the present time which has not been adequately 
dealt with 

(2) The mcrease in mtensity of colloidal research 
during the last twi nty five years is indicated also 
by tht unportsnt monograph of Dr bpiegel Adolf 
on the globulins These proti ms even apart from 
their intrinsic interest will always have a special 
appeal to Lnglish physiologists on account of the 
fundamental mvestigation of them by Sir William 
Hardy and the subsequent work of other English 
biochemists The globulins have not hitherto re 
ceived in the hterature of the protems the attention 
which their importance warrants and it is very 
convenient to have m one volume sueh a masterly 
account of their behavnur Hitherto such infor 
mation has remained scattered through the numer 
ous journals in which it was onginally published 
and mdeed some of the matter here mcludod has 
not been published before 

Although the greater jiart of the work is naturally 
devoted to the physical ohemistiy and (xfiloid chem 
istry of the globulms and their reactions with acids, 
bases and salts there is aa interesting section on 
their importance m biology and medicine which 
should appeal to the serious student of human 
physiology and pathology In completeness and 
olanty this monograph leaves nothing to be de 
sired 

(3) This second portion of the first volume of Prof 
Kopao/ewski s treatise represents a distmot advance 
in French scientific text books which hitherto have 
too often been written with an airy detachment 
from work carried out mother countries Therefor 
encos to hterature are reasonably numerous and 
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have not been dictated by geograpfaioal oonaidera* 
tions One would expect however, in a work of 
this kind aome mention m the chapter on oamometry 
of the determinations of the molecular weight of 
hemoglobm by 0 S Adair, as direct measurements 
of osmotic pressure of biological substances have 
so seldom been made Ihe other chapters deal 
with crvoscopy, conductivity measurements and 
the determination of pH The usual methods 
are described, illustrated with diagrams which 
are moetl> clear enough and large enough to be m 
telligible, and the tables of results of the most 
varied nature make mterestuig reading even for 
those who will never cany out the determinations 
themselves 

The main purpose of the whole work is seldom 
lost sight of and special apparatus for biological use 
IS a feature of the authors material and while 
those engaged m practical work m this sphere may 
prefer to use more detailed works on tho various 
subjects this volume will apjieal to those whose 
needs are somewhat broader 

(4) The unsmtability of the use of tho term 
‘ monograph for a work containmg twenty three 
papers by as many different authors has been rocug 
msed by the substitution of the word annual in 
this seventh year of issue no doubt m time sym 
posium will give place to some term mote de 
sonptive of the occasions when these papers are 
presented In general quality the contributions are 
well up to the standard which readers have come 
to expect from this publication and in variety of 
subject ensure an appeal to a wide circle It is 
almost mvidious to select separate papers for com 
ment, but the two papers on adsorption and crysted 
growth carry an mterestuig subject a stage further 
m definitonoss and are distantly related to the one 
on tiie taking up of dyestuffs by hydrous oxides 
Agam, the articles on clays and the nature of flow 
have a marked practical bearing , the perennial 
fascination of gels is indicated by three papers on 
different aspects of their behaviour, and adsorption 
and the measurement of the surface area of ad 
sorbents also claim attention Biological problems 
are represented by three papers, mcludmg one on 
the projected methods of analysis of bacteria m 
quantity 

One has the feeling, however that both the meet 
mgs and the report of them m this volume would 
be improved by the selection of a few dominant 
issues, to be treated with less detail of expen 
mental work than is here mcluded Discussiona on 
the papers are not included in the book, and there 
seems no direct way in which cnticism of the papers 


could be brought forward by anyone not at the 
meeting There is no doubt, however, that this 
annual meeting of American colloid chemists per 
forms a useful function, and many wall wish that 
a similar event might be organised m Great 
Bntam 

(5) Dr Ware states m his preface that ** the 
purpose of this text is to present the fundamentals 
of colloid chemistry as they are disclosed by an 
analysis of tho material available at this time and 
not m accordance with the facts of twenty years 
ago , as he alleges that m the elementary books on 
the subject both material and method of presenta 
tion are very largely obsolete One therefore hoped 
to find in this volume a lucid and up to date account 
of a growing science unfortunately, it is so marred 
by inaccuracies m detail that it would be inadvis 
able to place it m the hands of any but a very mtelli 
gent student On the very flrst page the criterion 
of size of particles is stated to be insufficient as a 
defimtion of the colloidal state but no clear deflm 
turn 18 given, and the next forty pages are devoted 
to a description of some of the methods used to 
determine particle size This discussion, and indeed 
the whole of the first half of the book, must leave 
the student wondenng when the materials which 
have these queer properties are going to appear, for 
he has to wait until p 170 before he is allowed to 
know how the simplest colloidal solution is made 
His difficulties will bo further mcreased if any 
source of light falls at any angle on any particle 
(p 87), or if he uses a large block of uramum glass 
with the cardioid condenser (p II) The author 
IS particularly pleased with a photograph of the 
Brownian movement showing a senes of wavy lines 
as indicating the * vibratory movement of the par 
tides, and gives the usual diagram of erratic lines 
with apologies he does not seem to realise that the 
photograph was obviously taken with a moving sol 
or a moving plate (p 1 10) On p 224 the reader is 
told that particles m emulsions do not carry an 
electnc charge , while on p 260 the swelling of 
rubber m benzene is quoted as cunous behaviour 
on the part of a lyophobic colloid 

These examples of ill digested statement are 
casually selected — there are many more , and while 
the reviewer is not in agreement with the order of 
presentation, there is httle object m discussing that 
while the facts presented are so inaccurate The 
author suggests that to begm with Graham’s ex- 
periment on dialysis produoes ’ a combination of 
entertainment and confusion , it would be diffi 
cult to find a more suitable expression for the 
results of his own work P C L Thobub 
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Wave Mechanics. 

(1) An /tUrodtictton to the Study of Wave MecAantcs | 
By Prof Louia do Broglie Translated from 
the French by Dr H T Flint Pp vi+249 
(London Methuen and Co , Ltd , 1930 ) 12« 6d 
net 

(2) Wave Mechanxca By Prof Arnold Sommer 
feld Translated from the German edition by 
Dr Henry L Broee (Supplementary volume 
to “ Atomic Staructure and Spectral Lines ” ) 
Pp xu + 304 (London Methuen and Co , 
Ltd . 1930 ) 21s net 

H ere ve have two books on wave mechanics 
deabng with the most recent advances m 
theoretical physios, written by two distinguished 
authors, each promment in his own country m the 
ranks of constructive thinkers It is of great 
interest to compare the imaginative work of Louis 
de Broglie with the more critical and exhaustive 
treatment of Arnold Sommerfeld 
To de Broglie (1924) we owe the almost bizarre 
conception which led later to the more complete 
formulation of wave mechanics by Scbrodinger 
Every particle possesses some of the attributes of 
a wave A particle in motion must be associated 
with a certain periodicity and with a wave length, 
the latter calculated very simply by dividing 
Planck’s constant by the momentum of the particle 
This relation is in some measure imposed by the 
fundamental principles of relativity A ray of 
light possesses corpuscular properties, but the bght 
corpuscle is guided by a wave Such was the 
paradoxical view which suggested itself to the 
IVench physicist At first it seemed to many only 
a fanciful and unpractical vision, but the young 
mans vision led to unforeseen experimental and 
theoretical developments Several experimenters 
brought forward evidence, somewhat vague at 
first but later clear and definite, to show that moving 
deotoms do behave as though Uiey were controlled 
by waves when they encounter reflecting surfaces 
or thm films of matter Even this expenmentaJ 
evidence would probably not have attracted so 
much attention, had not the theory of wave 
meohames been developed in Sohrodmger's papers 
of 1926 and 1927 

The new method is based on the century old 
work of Sir William Hamilton, of DuUm, on the 
relation between optical and dynamical prmoiples 
The pnnoiple of Fermat m optics makes the time 
a minimum for the path which is actually taken 
by a ray of light travelling from one pomt to 
another This is analogous to the pm^ciple of 


least action, which asserts that a certain mtegral 
representing the action has a stationary value 
for the actual trajectory of a particle Classical 
dynamics presents a close analogy to geometnoal 
optics , quantum mechanics presents a close 
analogy to physical optica Instead of Fermat’s 
jRinciple we must now employ the principle of 
Huygens, according to which any pomt which is 
reached by a wave becomes the ongm of a secondary 
wavelet which spreads outwards with the same 
velocity as the original wave This pnnoiple may 
be expressed m a way famihai to mathematicians 
as a differential equation mvolving a complex 
quantity which Schrodinger calls The funda 
mental equations of mechanics must be replaced 
by a wave equation m configuration space 

It lias been said that Englishmen, who mohne 
to concrete ideas, are less readily accessible to 
progressive abstraction than the older peoples of 
the Contment Certainly many of them confess 
that they favour a picturesque {anschatdtck) 
descnption of physical phenomena whenever that 
is available What, then, is the meaning of 
Schrodinger s hold scalar ifi, or what is the inter 
pretation of his waves t At first it seemed as if 
the exponmental phjsicist were to be made happy 
with a concrete representation The simplest idea 
i 18 that which regards the particle or the eleotron 
as constituted by a group of waves , it is a ' wave 
packet Unfortunately, when we pass to the 
domain proper of the new theory it appears scarcely 
possible to support this idea which is so attractive 
on account of its simphcity If they were simple 
I wave packets the particles would have no stable 
I existence ” On another view, formerly supported 
I by de Broglie, the particle is considered as a 
singularity m a wave phenomenon, but to this 
I there are senous objections and it is not discussed 
I at length m his present work Another suggestion 
was published m his report to the Fifth Solvay 
i Congress and may be called the theory of the jnlot 
wave The wave is considered as a reality and aa 
occupying a certam region of space, while the 
particle is regarded as a material pomt having a 
definite position in the wave which serves to guide 
it on its way This view also meets with senous 
difiioulties and can only be retamed by giving it a 
modified form 

Schrfidmger attempted to mterpret his field 
scalar, by connecting it with the density of 
eleotneal charge, and m dealing with the one- 
electron problem he obtained striking results by 
making the product of ^ and the conjugate 
complex quantity, proportional to an eleotoio 
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density It is however, difficult to see how this 
IS to be generahsed so as to apply to the ease of 
many electrons Sommerfeld refers to the view 
that the charge of the electron is continuously 
distributed m space as a somewhat unattractive 
hypothesis and says We refuse from the out 
set to take literally the charge cloud to which 
Schrodinger s theory leads Bather w e shall retain 
the well founded view that the electron is pomt 
like m form or at any rate is a configuration of 
sub atomic dimensions He concludes that the 
charge cloud can have only a statistical meaning 

Giving up the idea of individual orbits we regard 
the charge cloud as the sum total of possible paths 
of the electron and imagine the average tune of 
stay of the electron m each mdmdual position as 
determmed by the charge density at that pomt 
On this statistical view first given a logical basis 
m the papers of Bom the wave becomes no more 
than a purely symbolic and analytic representation 
of certam probabilities, and no longer oonstitutoe 
a physical phenomenon m the old mcamng of the 
term 

There seems to be httlo doubt now that the 
statistical mterpietation, unwelcome though it 
may be, hes closer to the real truth than the earher 
suggestion It has the advantage that it harmon 
ises with the uncertamty principle of Heisen 
bei^, for Bohr has shown how the mterplay of wave 
and particle concepts may be closely related to the 
lack of precision which is inherent in all physical 
measurements and how the mathematical formula 
tion IS an expression of this unavoidable uncertainty 
In conformity with this view the tp function itself 
IS only a mathematical auxiliary quantity, and it 
IS its Norm (the German expression for the square 
of the absolute value), when multiplied by e, that 
has a real ph}rBioal meaning, namely, the density 
of charge In the same way, the electromagnetic 
field mtensitios, which satisfy the differential 
equations of Maxwell, may also be regarded as 
mathematical auxiliary quantities introduced for 
calculating the actual physical relationships between 
the energy and the motion 

As Dir«) has pointed out, the trend of modem 
theory maketf things less easy for the learner of 
physics Ihe new theories, if one looks apart 
from then mathematical setting, are built up from 
physical concepts which cannot be explained m 
terms of things previously known to the student, 
which cannot even be explained adequately m 
words at all 1 

All those who attempt to follow with halting 
steps the strides made by the expounders of the 


new wave mechames will welcome these two 
volumes The translators and the publishers are 
to be congratulated on the accomplishment of 
such imporant work, and many English readers 
will be grateful to Dr Brose for providing at the 
end of Sommerfeld s book a list of German ex 
pressions and their English eqmvadents 

H S AiJ4air 


Experimental Research on Cancer. 

Aome Aapecta of the Cancer Problem an Account 
of Reaearchea into the Nature and Control of 
Malignant Dtaeaae commenced in the Untverattjf 
of Liverpool tn 1905 and continued by the Liver 
pool Medical Research Organization {formerly the 
Liverpool Cancer Committee), together With acme 
of the Scientific Papera that have been published 
Edited by Dr W Blair Bell Pp xiv+643 + 00 
plates (London Bailli^re, Tmdall and Cox, 
1930 ) 63; net 

T he aims and objects of this book are clearly 
set out on the title page, and the work of the 
Liverpool Medical Research Organization is suffi 
ciently well known to medical and pathological 
readers to need no mtroduction hero Smoe 
practically the whole of the contents have appeared 
previously m various scientific and medical journals. 
It will not be neoesary to review the work in detad 
Speaking generally, it may be said that this large 
volume IS m the nature of an apologia pro mta am 
on the part of the director and the Organization as 
a whole, and it concludes with an earnest plea for 
more financial assistance so that the work may 
goon 

As is the case when claims are made for tbera 
peutio measures m malignant disease, this Organiza- 
tion has m the past encountered a great deal of 
criticism and hostihty It is well known by those 
attending meetings m recent years that the attacks 
have frequently been made with extreme bitterness, 
so that to disinterested observers it has appeared 
that whilst scientific problems have been forgotten, 
personalities have held the day It naturally 
occurs, therefore, to look through the book to see 
what Prof Blair Bell has to say to his enemies 
The author or editor of a monograph has had a 
, wonderful opportumty of hitting back at his 
attackers without their being able to reply except 
by publishing another monograph, but one is struck 
by the fact that Prof Blair Bell entirely avoids 
porsonahties and does not m the least take advan- 
tage of his position as editor of the volume One 
must admire the fairness of the editor s mind and 
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congratulate hun on ovnrooming what must ha\e 
been a severe temptation Briefly the contents 
of the book ore as follows 

First the introduction leads up to thi hypothesis 
of the Iiverpool school that malignant disease is 
similar to chonon ui its power of invading normal 
tissues J*rom this the whole thesis is huilt up 
and the editor points out that the adoption of lead 
as a therapeutic agent was due to the well known 
fact that this metal causes abortion possibly by 
destroying the chorion epithelium It follows 
naturally that there must be a great man> pitfalls 
in so wide a tjpe of argument and it must be 
admitted at least by thi reviewer that the col 
lected papers which appear in the later sections 
of the bcxik do not altogether allay the various 
doubts arismg in the mind The first senes cf 
papers is concerned with physico ehi mie vl con 
siderations on cell membranes by a group of 
workers unde r Prof Ijtwis Iht majont\ rf those 
obsei V at ions are of a negative t^ pc forixample the 
hydrogen ion conecntration of the blond m cancer 
IS shown not to differ from that of ordinary biocxl 
Then follows a long series of invcstinalions 
by a group of biochc mists on the me asureme nt of 
the metabolism of isolated tissues working with 
the mothexls of Prof Otto Warburg It will lie 
remembered that Prof Warburg showed the wide 
spread nature of the property of glycolysis 
convcrbiou of caibohydrate to lactic acid in all 
classes of tissues in the absence of oxygen Only 
eertam kinds of tissue however are able to con 
tmue producing lactic acid when they are placed 
in oxygen At first the suggestion was made that 
this property was choiactenstio of tumour tissue 
but recent work has mode untenable this view 
of aerobic glycolysis os a specific defect in tumour 
tissue Warburg himself m a paper translated 
in the volume under review recognises this fact 
Ihis bemg so the somewhat elaborate investiga 
tions on the metabolism of chononic epithelium 
lose some of tboir interest Certainly the fact 
that chonon has a positive U value is no 
entenon of its supposed malignancy, since it is 
now generally agreed that there are a number of 
examples of malignant tissues with negative U 
value and that tbis olassihoation is unsound and 
must therefore be abandoned 
Metabolic studies designed to show the possible 
mechanism of the action of lead on tissue glycolysis 
are also moluded The fact is recorded that mmute 
concentrations of lead may actually mcrease tissue ; 
glycolysis Otherwise there appears to be little j 
difference between the action of lead and any other | 


heavy metal The poisonous effect of heavy 
metals on enrymo action is a well knowui phono 
menon and wo cannot agne with the statement 
on pp 69 70 that hitheito the actions of poisons 
on tiuyme action have not been found to follow a 
ummoleeular law In fact several frequently 
quoted examples such as the experiments of Euler 
and Svanbeig on poisomng of saccharase action 
by amltne come to mind 

Certainly thi refore tbf im tabolic measurements, 
whilst of some interest conaidired on their own 
mt nts do little to support the general theme with 
which the book is concerned namely the treat 
ment of cancer with lead preparations There is 
no ( vidence from metabolic measurements that 
the action of lead is exceptionally valuable m 
destroying the cancer cell by depriving it of the 
energy mccssary for its growth under conditions 
whcK it dcMH nut also damage normal tissues to at 
least the same extent In ad lition the effect of 
lead in this respect docs not differ from that of 
othei metals (p 511) 

This sec tic n is followed bv a long scrie s of phar 
mace logical observ iti ms on lead the preparation 
if suspensions and colloidal solutions of the metal 
and some obse rvations on oiganic lead c ompounds 
Tho c hanges in the biocxl during lead therapy are also 
described at length and tho latter part of the bemk 
IS concerned with the tre atment of cases Perhaps 
the most uiU resting pait of tho whole work appears 
on p 458 where tho editor has set out in tabular 
form the results of their treatment from November 
1920 to November 1928 Tn all 666 cases were 
treated but of the se 160 died before tho treatment 
could be complete d and a further 77 after the treat 
ment \arious others died of concurrent mfeo 
tions and some refused treatment Of the re 
mamder it is believed that 2 were completely 
cured but died of other affections later whilst m 
12 the disease was completely arrested and m 61 
the Organization considered the cure had been 
eximpletc This tabulating of the results is un 
doubtodly the most valuable part of the book, as 
it will enable future mvestigators to judge whether 
the risks etc of the treatment are jnstifiable 

In conclusion a word of praise roust be said 
oonoermng the general lay out of the bexik The 
mdexing is very good from the pomt of view of 
both reference and subjects tho amount of work; 
involved m collecting tho reprmts etc , must have 
been very groat indeed As to whether the book 
will be of permanent value and so justify all this 
reprmtmg time alone will prove The general 
impression given by readmg the work is that the 
04 
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mTBstigatora have strained every argument to 
support their theoiy with the result that in many 
instances they would rather appear to beg the 
question h or example on p 61 1 the author does 
not appear to bo quite clear about the Aschhcim 
and Zondek tost for pregnancy Whilst it is true 
that the presence of a growth promotmg hormone 
has been noted m the urme m certam cases of 
canoer (among many other conditions) by these 
authors the same pnuciple is not that upon which 
the pregnacy tost is based This latter test is 
dependent upon the demonstration of the presence 
of a luteimsing hormone affecting the ovancs and 
having no effect on general bodily growth m ex 
perunental ammals The use of this therefore 
to assist the argument for an analogy between 
pregnancy and canoer loses much of its pomt 
As no general review of modem cancer research 
work would be complete without a consideration 
of the work at Liverpool this volume in piucntmg 
the view of the Liverpool school up to date is of 
considerable value 


Mathematical Physics 

( 1 ) I vundtUtoM of Potenttal 1 heory By Prof 0 D 
Kellogg (Die Gmndlehrcn der mathematischen 
Wissensohaften m Einzeldarstellungen mit beson 
derer Berucksiohtigung der Anwendungsgebiete 
herauRgegobon von B Courant Band 31 ) Pp 
1X4 384 (Berlin Julius Springer 1921) ) 19 60 
gold marks 

(2) The Flectromagnetic Field By Max Mason and 
Warren Weaver Pp xni+300 (Chicago Uni 
versity of ( hicago Press Li ndon Cambridge 
University Pn as 1929 ) 27i net 

T HF see pe and quality of the two works under 
review are very different but they are both 
ooncemed with branches of theorotii al physics and 
attack them rather from the pomt of vuw of the 
pure mathematician This raises an important 
question of pedagogy on which there may be 
differences of opinion In introducing the differ 
ential calculus for example is it best to base it on 
crude ideas about the tangents of curves or should 
we begin with the full machmery of the theory of 
limits t Me st teachers adopt the formw course for 
the reason that it quickly opens out wide ranges for 
appbcation whircas though the logical mtroduc 
tion may sharpen the student s faculties he may 
become so busy suspecting the soundness of all the 
ordinary mathematical processes that he will never 
learn why anyone should ever want to differentiate 
anything 


The same divergence applies with even mote force 
to the subjects of theoretical physios The theory 
of attractions was developed to study such things as 
the figure of the earth and the oleotnoal capacity of 
oondonsors and most students learn it for such 
purposes The teacher therefore aims at a rapid 
mtroduotion making the results appear reasonable 
to common sense and opening the subject up as 
fast as possible so as to show the applications If 
this IS to bo done it is not admissible to enter mto 
the noble sport of axiom chasing but the conse 
quenee is that every teacher will remember some 
clever student who objects to the looseness of the 
presentation The student is really experienoing 
the inherent difficulties of the subject itself but m 
trying to pursle them out has found the weakness 
of thi argument and naturally blames that Such 
troubles should be removed as soon as they are felt 
but this IS a different thing from carrying the whole 
exposition through rigorously from the start for to 
do that would be to suggest many other difficulties 
the student has not jet perceived which will give 
him far less trouble later when he is more familiar 
with the whole subject The present vorks will 
find a most useful place m this way as commt ntanes 
to be read by a student who has already gained some 
knowledge of the subjects but has the tidy mind 
which cannot for a moment tolerate results how 
over n asonable unless he can follow every logical 
stop m their derivation 

(1) Pn>f Kellogg has written so admirable a book 
on gravitational attractions that the above com 
ments are perhaps a little ungracious to him The 
excuse for them lies m a certain dispaiity between 
the first and the lost part of the book Thus the 
iKgmner will find that the first throe chapters and a 
few othi r parts of the book will give him all that he 
mods for an elementary knowledge of the principles 
of potential theory But mtorspersed with this he 
wiU find rigorous proofs of sui h things as Green s 
theorem based on the theory of sets of pomts and 
the rest of the apparatus of pure mathematics 
beoing how elaborate the discussion becomes he will 
be impressed with the difficulty of the subject and 
there is a danger that be will think that this difficulty 
extends to all the applications On the other hand^ 
the advanced student who will be a pure mathe 
matician and not a physicist will not want to waste 
his time over the elementary part but will go right 
on to the rigorous proofs mtegral equations, 
existence theorems which constitute the important 
part of the book 

Among all this excellent matter we may single 
out as of special mterest the histonoal acoount in 
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the last two chapters of the various attacks on the 
fundamental existence theorem This is a brilliant 
piece of work, which descnbes and criticises the 
successive attempts to prove the existence of the 
potential, and their limitations , it will be of great 
mterest to those who are not specialists m potential 
theory as well as to the experts 

(2) The book of Messrs Mason and Weaver does 
not oontam any such advanced mathematical 
theory, but is a straightforward working out of the 
ordinary pnnciples of elementary electrical theory 
with a careful anal}ws of the postulates involved 
It falls into four chapters, each of which enters m 
detail into the pnnciples concerned and also gives 
many useful examples The first two traverse the 
subject of electrostatics We may single out one 
pomt m the treatment which is suponor t«» that of 
most text books, and this is the ( arly mtroduction 
of the idea that the potential may have a discon 
tmuity at the surface of a conductor , much of the 
confusion of thought about the Volta effect arises 
from the unwarranted assumption, made in most 
elementary treatises, that the potential of the con 
duotor IS the same as that just outside The third 
chapter, on magnetism, is novel in that it takes as 
starting point the magnetic interaction of oloctnc 
currents, instead of beginning with permanent 
magnets Consequently the vector potential comes 
m very early, and its curl, the magnetic induction, 
becomes more fundamentad than the magnetic 
force The last chapter discusses the field equa 
tions of Maxwell m the same detailed manner 
We may only comment on a rather vehement 
dislike expressed for the ether, which has an old 
fashioned flavour The ether is now usually only 
regarded as ‘ the subject of the verb to undulate , 
and should have passed mto a state where it is 
beyond the passions The work goes perhaps a 
httlo too slowly to be used as an introduction to 
electneal theory, but it may be recommended for 
students who were not contented by their first 
leadmg of the subject, and especially for those who 
are more mterested m logical pnnciples than m the 
apphcations 

Small Talk about Linnaeus 
LtnrU uni Berhn Von Fehx Bryk Berlmer 
Eestschnft zu Lmnd’s Hundertfdnfzigstem Todes- 
tage, 177fi-1028 Pp xv + 09 (ffeubranden- 
burg Qustav Feller, n d ) n p 

T his seems to be a pubhoation mtended for the 
collector rather than for tiiat large circle 
which is genuinely mterested m the soientiQo work 


of Linn^ The title scarcely indicates either its 
subject or the vonety of cunous and entertaining 
matter which the booklet contains It expresses 
indeed little more than the fact that the hundred 
and fiftieth anniversary of Linno s death, m 1028, 
was celebrated more in Berlin than m any other 
place, and that an article on Linnd s relations with 
Berhn, which Dr Bryk of Stockholm wrote for the 
Berliner TaqebUUl, but which did not appear, is 
now first published The editor, G L Hanson, 
has, howevt r, included the address Linnd as artist, 
delivered on that occasion by Dr Bryk, as well as 
a lecture that he gave on Lmn0 from the bibhophil 
pomt of view 

The value of the book to thi collector does not 
depend only on the small size of the edition, 67 
copies it will be prized also for its fatsinulos of 
Linnd s diploma from the Berlin Academy (signed, 
be it noted, by two Frenchmen, Maiipirtuis and 
Formey), Lmnt s letter of acknowledgment to 
hormey, and Linnd s ongmal sketch for his arms , 
also possibly, fur the facsimile of part of the proof 
of the Berliner Tageblatt article None of these 
has Ixen published previously Other facsimiles 
comprise the notification of Lmnes death and 
numerous rough drawings by Linnd himself, among 
which the most notable is the diagram of an egg 
in section, intended fur his arms but objected to 
by the herald, Tilas, who eventually admitted the 
egg under protest but not without the decent 
covering of its shell 

Linno B relations with Berlm may be summansed 
m the facts that Cilsins, then m Berhn, got a 
review (written by Linne) of the '' Lapland 
Journey ” translated into Jjatin and published at 
Nunmberg that Gronovius brought him to the 
notico of the Berhn Academy, with results already 
mentioned , and that Gleditsch ounfirmc d Linne’s 
views on the sexuality of plants by a notable 
experiment Iho female palm which Gleditsch 
fertilised is still growing at Dahlem 

Lmnes artistic sense appears not so much m 
the rough sketches with which he explauiod his 
meaning, as m some small head and tail pieces, 
m his care for t>pographio style, m his accurate 
appreciation of colour, and above ail m his oon- 
tmual praise of the beauty found m Nature He 
constantly urged the employment of competent 
scientific draughtsmen, and Archbishop Benzehus 
18 responsible for the assertion that the Archiater 
knew more about pamting than anyone else m 
Uppsala 

Linn^ appears as bibliophil m his formation of a 
pnvate hbrary and m the bibliographic referenoes 
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contained in hu Systema Naturae The in 
terest of bibliophils in Linne u duo partly to the 
enormoua hterature concerning him and his work 
partly to the difiSoulty of deci^ng whether certain 
theses were due to his pen or to that of their nominal 
authors partly to the mmor variations m title 
pages and the like so dear to the colltclor and 
partly to the excessive ranty of some publications 
The rarest must surely be the panegyno of which 
my Lord Baltimore m 1780 printed only two copies 
That ecoentno travelled through Swidcn m a 
carriage so largo that bridges hail to be widened 
for him to pass with his retinue including two 
cooks eight mistresses but only one physician 
His reason for perpetually travelling was that he 
did not wish to know where he would be buned 
Let this digression serve as a sample of the enter 
tainment to be found in Dr Br^ k s ( nthusiastic 
pages 

The bockkt is well produced and is provide 1 
with three indexes to personal names to litera 
tore quoted and to plate namis Tht >nl> 
sonous omiBsun is that of a datt of publication 
on the titk page ]• A B 

Desig^n and Operation of Chemical Plant 

(1) i titration and Filters an Outline of the Art 
By J A Pickard With a Section on the 
Mathematical Aspects of hiHration byA J V 
Underwood Pp 488 (I ondon Fmest Benn 
Ltd 1920 ) 46s net 

(2) Sulphuric Actd and tU Manufacture By 
Dr H A Auden Fp viu + 231 (I ondon 
New York and Toronto Tongmans Green 
and Co Ltd 1030 ) 10s net 

(3) A Handbook for Cane Sugar Manufacturers 
and thetr Chemtsts By the late Dr Guilford 
L Spencer Seventh edition revised re written 
and enlarged by George P Meade Pp xix + 
660 (New Yiwk John Wilcy and bons 
Inc London Chapman and Hall Ltd 1929 ) 
30s net 

(4) The Chemistry of Leather Manufacture By 
Dr John Arthur Wilson (American Chemical 
Society Monograph Senes No 12 ) Second 
edition Vol 2 Pp 407 1181 (New York 
The Chemical Catalog Co Ino 1929 ) 10 
dollars 

A GREAT deal of scattered information is 
available relating to the design and opera 
tion of chemical plant Some of it is contamed 
in technical pamphlets many of them excellent 
which are issued from time to tune by the actual 


plant manufacturers some of it appeus in the 
form of articles m technical journals much of it 
IS hidden away in the plant records of the chemical 
manufacturer Ihis scattered information mav 
usefully be collected and summarised from the 
pomt of view either of plant design or of plant 
operation 

Of the books under review the first is of use to 
the student of plant design the others deal more 
particularly with operating conditions 

(1) Mr Pickards volume is primarily a useful 
collection of some four hundred lUustiations with 
appropriate descriptive matter showing the types 
of filtering apparatus and plant that arc available 
for deahng with the difiirent kinds of filtering 
problem Iho treatment adcptal m the book is 
almost entirely descnptive little is said about the 
quantitative aspect of filtration The arrange 
ment of the book is somewhat uneven consider 
able space is given to gravity oil separators wht rcas 
such a useful appliance as the electrostatic pre 
cipitator IS barely mentioned N ithing is said 
about the effect of precipitatmg conditions upon 
the filtering characteristics of the precipitate llie 
book contains a valuable chaptu* by Dr Under 
wood upon tht mathematical theory of filtration 

(2) Dr Audens work is essentially a compre 
hensive notebook on the subject of sulphuric acid 
manufacture It is adlrcssed primarily to the 
student of applied chemistry In his treatment of 
the subject the author does not seek to obtrude 
his viewxximt to any great extent on the reader 
He IS satisfied to correlate and submit the opimons 
and conclusions of other workers in the field 
drawn from the vast amount of published data 
available In giving copious references to original 
articles he provides the reader with a suitable 
jumpmg off ground for a more extended study 
of the subject 

Chap XU on the theory of the chamber process 
might well be cast somewhat earher m the book — 
say in place of Chap u which treats of the 
handhng and transport of acid In many places 
there is a scarcity of diagrams m others too 
httle descriptive matter accompames the diagrams 
submitted These pomts are small but as the 
work IS mtended primarily for students of mdus 
trial chemistry the first suggestion would seem 
an obvious advantage while the second would 
prove a decided help to those whose experience 
of plant has yet to be obtained 

It IS remarkable how much information the 
author has succeeded m compressing into the 
relatively small space oi sixteen chapters and two 
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hundred and twenty one pages That he has 
earned out a very omhtable piece of aork there 
can be no doubt We have no hesitation m 
recommending this book to all those interested m 
the toohmcal development of the sulphuno acid 
industry 

(3) A new edition of Spencer a well known 
handbook on the oane sugar industry has been 
issued hive new chapters are mcluded dealing 
respectively with the economic phases of the sugar 
mdustry the keopmg and reflmng qualities of 
raw sugars hydrogen ion control colour determina 
tion in the sugar industry and fermentation 
The book is a model of what a handbook to a large 
industry should be The author desciibes clearly 
and completely the kind of plant that is used at 
each stage of the process and discusses fully the 
design and operation of each plant both from the 
chemical and the chemical engineenng puinbi of 
view The book might equally well form a basis 
for a detailed chemical engineenng study of the 
design and lay out of a canc sugar factory 

(4) Vol 2 of Dr Wilsons important treatise 
on leather manufacture ikals from the physical 
chemical pomt of view with the practice and 
theory of both vegetable tamung and chrome 
tamung as well as of numerous other special 
tanning methods The underlymg principles of 
the vanous processes to which the leather is after 
wards submitted arc described very clearly and 
in great detail 1 inally the chemical and physical 
properties of the finished leather are considered 
both from the theoretical and practical aspects 

Ihe leather indu8tr> although one of the oldest 
industnes m the world is actnely dev elc ping in 
numerous directions thanks to the apphoation of 
physical ehcmistry to the investigation of its 
problems and processts and this book is a first 
rate account at first hand of the newest develop 
monts in leather chemistry wntUn by one of the 
leading and most active workers in this held It 
18 a faseinating book not only for the leather manu 
factiirer but also for the physical chemist and the 
chemical engineer 


Dinosaurs in East Africa 
Thr Htnovivr tn J asi Africa an Account of tie 
Gvmt Pcphle Bedt of Tendagiiru Jaiujanytla 
Territory By Dr John Parkinson Pp 192 + 
12 plates (London H I and G Witherby 
1930 ) 12a W net 

I N 1907 the late Prof L Praas of btuttgart dis 
coven d at Tendaguru m Tanganyika Tomtory 
(then German Fast Africa) an extensive jleposit of 


bones of gigantic Dinosaurs comparable with the 
bone Ixds m which startling discovt nes had al 
ready been made m W> oming USA hrom 1909 
until the end of 1912 Dr W lanensch and Dr E 
Uennig cxidund this deposit with remarkable 
sueccss and made a great collection of the Dino 
saurian remains which are now m the Museum fur 
Naturkunde m Berlin They also studied the 
geology of the country and published a valuable 
repoit on the subject shoaing that the African and 
North American formations were of about the same 
ago ami had accumulated under similar conditions 
Dr Jam nseh is also still publishing a senes of un 
portant monographs on the skeletons as they are 
prepared After the war the Bntish Museum 
undcitook to continue the exploration and among 
those who were engaged both to collect specimens 
and to ro examine the geological structure of the 
district was Dr lohn Parkinwn who had already 
had much oxpenence of field work m Africa Dr 
Parkinson not only collected matenals for a 
scientific report but has also prepared a popular 
general account of his expedition in an attractive 
little book whiih w now before us 

Dr Parkinson deals with a technical subject m 
a non technical and entertaining manner and 
enlivens each chapter with apt quotations ranging 
from bhaki speare and Dicktns to H G W< Us As 
he procei ds from one aspi ct of the mvestigation to 
another ho imparts to the readtr somt of the 
enthusiasm of the dmeovertr In kss than two 
hundred pages hi succeeds m giving a good idea of 
the problems which arise for solution 

The mom bom beds of Tendaguru extend over 
an area aliout 3i miles from north to south and 
1^ miles fiom east to west There are also out 
lying deposits of similar bones m the surrounding 
region all datuig back at least to the bogmning 
of the (.Vctaceous penod some jieihaps a little 
older The skeletons must have been washed to 
getber by nver floods m on estuary or lagoon, 
which was invaded at mteivals by the sea for 
there are layers of sand and clay full of marme 
shells intercalated at intervals m the nver sands 
and e lays 

The Te ndaguru Dinosaurs themselves are much 
the same as the Dinosaurs which have been found 
m the eomsiioadmg rocks m North America and 
elsewhere One of them Gtganioaaurua or Brachto 
taurua is mtercsting as being at loMt as largo as the 
latest hitherto found m Noith America probably 
well over 100 feet long They formed the same 
kmd of community with strange lack of brain 
power, yet dominating the world of life 
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Dr Parkinson refers to this strange dominance, 
and devotes one chapter to the mode of life of the 
Dinosaurs and some possible reasons for the ex 
tmotion of those and all the other giant reptiles at 
the end of the ( retaceous period when small 
mammals appoarod ready to take their place He 
particularly refers to the effect of parasites on the 
existing mammals of Afnca, and suggests that the 
known change m the flora at the end of Cretaceous 
times may have led to an inoi'easo in certam 
mjunous uisects The mystery still remains how 
ever, for the sea reptiles disappeared as suddenly 
as the land reptiles and the pterodactyls gave 
place to birds 

Dr Parkinson, m diBCussmg the Dinosaurs brings 
together much cunous information which though 
familiar to paliBontologista, will be new to most 
readers and he concludes with a bibliography 
which will be useful to those who wish to pursue 
the subject in detail We would only add that 
he might well have mcluded a reference to the 
late Dr W D Matthew s excellent Handbook of 
Dinosaurs published by the American Miwoum 
of Natural astory New York A b W 

Orchids 

(1) Orcktda for the (hUdoor Oardm a Desertphte 
List of the World a Orthida that may he groum Out 
doore in the Bnttah tales for the Use of Amateur 
Oardenera ByA W Darnell Pp xx-i4d7 f22 
plates (Ashford, Kent L Reeve and Co , Ltd , 
1030 ) 42« net 

(2) Our Wild Orchtda Trails and Portraits By 
hrank Moms and hdward A Eames Pp xxxi + 
464 (130 plates) (Now York and London 
Charles Scribner s Sons, 1920 ) JOs 

(1) ^ I ^HE cultivation of orchids out of doors has 
- 1 - never been developed to the same extent 
as that of their hothouse oUies, but with the m 
creasmg popularity of rook gardening a greater in 
terest is being taken m those species of orchidB 
mostly terrestrial which can be grown m the open 
m Great Britain So far only a few of the more 
striking European species such as Orchis purpurea, 
0 mtlttana, Himanioglossum hininum, and vanous 
American species of Cypnpedium have been oulti 
vated at all frequently 

There are, however, many species which, judging 
from their native habitats, should be hardy in 
the British Isles and would well repay the trouble 
of growing them Mr Darnell, m the work here 
noticed, describes all the species which in his opinion 
fall into the above category Generic descriptions 


are also given, while notes on distribution, habitat, 
time of flowering, and suggested cultural methods 
are added A glossary of sciontiflc terms and a 
short mtroductoiy chapter on methods of propaga 
tion and importation are also provided Some of 
the more mteresting species are figured 

In consequence of the wide scope of the work 
the number of species mcluded is about one thou 
sand, and it will be several years before even a 
tithe of them can be brought mto cultivation 
The book however, should be a useful guide for 
anyone visiting any part of the world as to which 
orchids are worth collecting Unfortunately there 
are few people who would be able to name the 
species colleotid m many countries oven with the 
aid of Mr Darnells book Anyone who has 
studied for example, the genus Habenana, of 
whuh there are 94 species mcluded m the book, 
knows bow difficult the species are to name even 
m a large and relatively complete herbonum 
For many years it will bo necessary to submit 
specimens of this and other genera mentioned to 
export orchidologists in order to be sure of their 
identity 

Nevertheless, Mr Darnell s book demonstrates 
m a convmcmg manner what a wealth of orchids 
there is available for growth out of doors m Great 
Britain and should encourage those intorosted m 
gardenmg to endeavour to mtroduce as many as 
possible of such species When growing, those may 
be studied more thoroughly by taxonomists than 
18 possible from herbarium specimens alone Our 
greater knowledge of the hothouse species can be 
attributed directly to such study m the livin g 
condition 

(2) The fascination which orchids have for the 
amateur m almost everv country is no doubt bound 
up with the remarkable form and mtneate structure 
of their flowers For the same reason pictures of 
orchids are usually relatively more valuable than 
those of other plants smeo orchids are more difficult 
to describe adequately m words Consequently by 
obtaining photographs of all the species of orchids 
growing m eastern North America, the authors of 
the present volume are rendering a considerable 
service to science 

However, the photographs, which might with 
advantage have been taken on an oven larger scale, 
are only a portion of the book Each species is 
desenbod shortly and its popular names are given, 
while detailed notes on habitat, distribution, gTnl 
flowenng period are jnovided The bulk of the 
book IS taken up by accounts of the authors’ 
searches for the vanous species, their adventures 
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OD the way and their final Bucoesaee often accom 
panied by charming jien picturon of the areas vuited 
and of the orchids themselves The photographs 
several of which are coloured are all taken in the 
field and therefore show effectively the natural 
habitat of each species Keys to the genera and 
species are supphed at the end together with a 
glossary of scientific terms used The features 
mentioned above together with the excellent for 
mat render the book a useful and attractive addi 
tion to any botannal library V S S 

Classification of Ore Deposits 
Ore DeponU of Magmatw Onytn ihetr GeneMi and 
Natural Claanjitatton By Prof Dr Paul Niggli 
Translated from the ongmal German edition by 
Dr H C Boydell Revised and supplemented 
throughout by Dr Niggh and Dr R L Paikor 
Pp XI f 93 (London Thomas Murby and Co 
New York D Van Nostrand Cc 1929 ) 
9s dd net 

P ROF NIGCI I has followedhis important mono 
graph of 1920 on the function of the volatile 
constituents m petrology by an interesting essay on 
their importance in the classification of ore do 
posits He adopts the view that an ore is a rock 
and should be studied as such and that ore dc 
position IS a part problem of magmatic differentia 
tion m its wkU st sense He regards as magmatic 
all products that arise originally from the mtenor of 
the earth and holds that magmatic processes are 
to no small extent involved m the formation of 
even such matenals as glass sands and those used 
for cement and pottery He divides magmatic 
products into three kmds the orthomagmatio or 
directly igneous to which some authorities limit 
the term the pegmatitic pneumatolytic and the 
hydrothermal He remarks that the meamng of the 
term pneumatolytic has been altered smee it was 
propex^ by Bunsen for volcamo exhalations but 
as the essential agent according to Bunsen s con 
oeption IS superheated steam the modem develop 
ment seems justifiable The author a mtroduotion 
of the term orthomagmatio is useful as its adoption 
would avoid the ambigmty as to the imphcation of 
the term magmatic 

The author is a master of the prmciples of {fiiysioal 
chemistry and his treatment of ore formation is 
throughout clear though teohmoal and suggest 
ive He mtroduces many new terms such as 
exogeospheno for the processes of the atmo 
sphere and lithosphere and endogeospheno for 
those of the mtenor and telemagm^tic for 


operations that take place remote from the site 
of the magma 

The author lays stress on the threefold division 
of ores based on depth and nature of formation on 
geological age and on geographical distnbution 
He apphes to ores his well known views on petro 
graphic piovmces and adopts Pacific and Medi 
terranean groups of ores That those terms are not 
used m a stnctlv geographical sense is shown by the 
remark that there are many Pacific provinces 
His classihc ation develops the well estabhshed 
gradual passage from the deep seated orthomag 
matic to the superfacial or hydrothermal ore de 
jxisits Ho differs from many economic geologists 
m his ronclusion that complete sequences of ore 
deposits are connected with folding movements 
He explains the poverty of the Alps m ore deposits 
as due to the movements which made the moun 
tains havmg been promptly followed by the sink 
mg of the ana as a gtosyuchnal There is much 
to be said for the alternative view that the ascent 
of the hydrothermal solutions takes place mainly 
along deep seated normal faults m regions of 
tension 

The book refers bnefly to a largo number of ore 
deposits and there are naturally a few slips such as 
the pre Cambrian age of those of Mount Lyell and 
reference to the titaniferous iron ore of Taberg m 
Sweden as an example of an ortbomagmatic ore of 
great economic importance 

The careful translation by Dr H C Boydell has 
been revised and supplemented by Prof Niggli 
and Dr Parke r 


Peruvian Antiquities 

Dress and OmamrnU tn Ancient Peru Archao 
logical and Hietoncal Studies By Orosta 
Montell Pp viii + 262 + 3 plates (Gdteborg 
h landers Boktrycken A B London Oxford 
Umversity Press 1929 ) 16s net 

I T is characteristic of the cosmopohtan learn 
mg of our tunc that this study m Peruvian 
antiquity should bo prepared at Gothenburg trans 
lated into English and published with a generous 
Swedish subsidy by the Oxford I nn ersity Press 
Besides the splendid ethnographical museum m 
Gothenburg over which Frland Nordensladid 
presides moro than a score of other museums 
and gaUenes have contributed material and illns 
trations 

For the cultures which preceded the Inca regime 
the material is mainly aroheeologioal A sufifioient 
number of actual garments have been preserved by 
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drycbmate in early graves to control the interpn 
tation of the vividly pictoiial art of the contem 
porary pottire not inly as to the diooration cf 
the clothing but even as to its shapes and construe 
tion The modelled and painted Chicama potterv 
IS naturally the most eloquent but thi modelled 
black ware fnim the Lamba 3 roque and Trujillo dis 
tncts contributes much mtorestmg detail Head 
gear head ornaments and hairdressing arc of 
course included m the survty and the ilifficult 
question (p 02) whether tattoomg coexisted with 
face painting is settled by Dr 1 olke Hcnschen s 
examination of a puce of mumimfied skin which 
shows dead black exogenous pigmentation ansen 
dunng life that is to say thi result of tattooing 
though he has not been able to identify the pigment 
chemically Its resemblance to coal dust pigment 
m the human lung supports the obvious guess that 
soot was used 

For the Inca period and especially for the cnltiiro 
of the Inca folk themselves the evidence is different 
The damp chmate of the Andes has wrocki d most 
of the onginal garments and apparently the pottery 
does not clearly distinguish between pre Incan 
costume and Incan But the Spanish descriptions 
refernng as they do to the higher ranks of society 
mainly and consequently reproducing Inca habits 
supply the deficiency cf archeological material 
Especially valuabli both for garments and for 
textile processes arc the naive sketches m Uuaman 
Foma de Ayalas manuscript Another ounous 
source of evidence is m the myths which desenbe 
the divine institution of certain vi nerable and un 
alterable costumes and it is probable that this 
conservatism os well as the skillel werkmanship 
noted on p 105 explains tho surpiismg consist 
cncy in the measurements of Inca shirts found m 
graves in tho highlands where more clothmg was 
worn and conditions were me re favourable for its 
preservation 

Numerous excellent illustrations and a full biblii 
graphy add greatly to the usefulness of this careful 
and well written memoir 

SpecieS'Hybnds m Plants 

Artbaslarde hex Pfianan Von 0 Benner (Hand 

buch dcr Yererbungswissenschaft herausgegeben 

von h Baur und M Hartmatm Liofirung 7 

Band 2 ) Fp iv + 101 (Berhn Gobruder 

Borntraeger 1020 ) 28 gold marks 
rilHE eighteenth oentuiy hybndisers — ^Kolreuter 
X Kmght bageret Gartner— studied almost ex 
clusivelj mterspecihc crosses although bageret like 


Mendel gave his attention to pairs of contrasted 
characters This method of choosing tho most 
compheated rather then the simplest cases m in 
vcstigatmg the laws of heredity contmued largely 
m vogue with the groat exception of Mendel until 
near the end of the mnoteenth century and retarded 
for at least half a century the understanding of 
these laws FoUowing the rediscovery of tho Men 
dolian analysis investigators for many years dealt 
with variety diffennces mainly m domesticated 
plants and animals But with ducidation of the 
Mcndehan principles research on species hybrids 
soon began again m such work as that of Baur on 
A'^xrrhxnum and of Last on Nxrolxana Later 
gem tical work has drifted more and more into the 
investigation of genera by crossing and cytological 
study of their species 

This application of tho Mi ndtlian weapon to the 
more compheated problems of specific structure 
and relationship m conjunction with chromosome 
study together with taxonomic and distributional 
treatment is one of the newer and most promising 
liiMS of development in genetics Such studies 
havi already led to important results and are 
brmging us to new pomta of v lew m phylogeny and 
evolution 

Prof Ronnir has done a valuable serviit to 
biology m summansmg this reci nt genetical work 
on species hybnds in plants Tho first section of 
his book deals with the It ^ phenotypes mcluding 
intermediate hybnds cases of unliki reciprocal 
hybnds (especially m (hnothera EjHobxum and 
Dtgxlalxs) multiformity and vegetative segregation 
m tho first generation The structure of the 
poUen the chromatophores and the chromosomes 
of such hybnds is diseussed as well as questions of 
hybrid vigour (heterosis) dwarfing new formations 
and stenhty m these forms 

In another section the methods of reproduction 
and the offspring of species hybnds ore considered 
at length mcluding their chromosome behaviour 
during meiosis A short chapter is concerned with 
the cases mostly quite recent where a constant 
hybnd has been produced through a doubling in 
its chromosomes Hen are cited (Fnothem gtgat 
and I nnxvla kewenaxa as well as cases m Rota 
Nxeotxana Ahgxlops Trxtxcum Raphanua Braaaxea 
Paparer Cnpxt etc 

A final page only is devoted to species crossing 
m Nature This section could have been profitably 
much extended but perhaps deserves separate 
treatment hollowing the extensive bibliography 
there is unfortunately no index 

B Buodlss Qatxs 
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Our Bookshelf. 


Archxology and Ethnolognr. 
Aian-AsAanti FoUe-Taleg. Colleotod and trans- 
lated by Capt. R S. Rattray. Pp. xx +276 + 12 
plates. (Oxford : Clarendon Press ; London . 
Oxford University Press, 1930 ) 21tf. net. 

With this volume of folk-tales, Capt Rattray 
completes a series of four works in which the 
customs, laws, and beliefs of the people of Ashanti 
have been surveyed. It is by no means the least 
valuable of the senes, for in these stories the 
mentality of the people is revealed, more artlessly 
perhaps, but by no means less effectually, than in 
the anaMical studies of the more formal investiga- 
tions. Those Marchen have been taken down in the 
actual words of the narrators just as they were told 
around the fire at night in the villages. Facing 
each page of native text on the opposite page is 
Capt. l^ttray’s translation, the incidents and 
persons of tho tales being illustrated by drawings by 
native draughtsmen 

Tho translation has been made as hteral as 
possible, allowing for the difference of idiom, but 
without altering the spirit and style of tho unginal. 
All the tales have members of the animal world for 
their characters and, as usual, a large proportion are 
etiological. Although known generically to the 
native as Anavse stones, the s])ider (unanse) is not 
the hero of each The stories in which the spider 
figures arc, however, the most spintcd and the most 
humorous. It is interesting to note that this 
prominence of tho spider survives in the Ananey of 
some collections of stories told by American negroes 
Some interesting points relating to the stones are 
raised by the author in his introduction. He 
discusses the reason why animals are t he actors in 
these stones, and why a vein of coarseness runs 
through them which is foreign to tho mode of 
thought and act of tho people. In reganl to the 
former, ho is of the opinion that it is not due to a 
confusion of the human and animal world, as has 
been sug^ted, but to the fact that it permits of a 
greater l^nce than if the names of persons were 
used ; and m regard to the second point, that the 
fact that the stories are related at night admits of a 
freedom of action in tho representations which 
sometimes accompany the stories and in the stories 
themselves which is not allowed by day. Some- 
thing analogous is to be observed in tho apologetic 
remarks prefacing the stones and in the text 
signifying that what follows is not to be taken too 
seriously. 

The Areheeology of Middlesex arid London. ByC.E. 
VuUiamy. (The County Archseolomes.) Pp.xx + 
308 + 12 plates (London . Methuen and Co , 
Ltd., 1930.) 10a.6d.net. 

This volume inaugurates a new aeries of County 
Archaeologies of which the general editor is Mr. T. D. 
Kendrick of the British Museum. The need for 
such a series has doubtless been felt by many 


students for some time Although tho archaeological 
sections of tho Victona County Histories are still 
invaluable, it is many years since most of them 
wore wntton. During the lost decade many now 
facts have accumulate ; and fresh mterpretation 
of the facta has profoundly modified many views on 
the prehistory of Bntain 
Mr C K Vulliamy's volume deals with the 
County of Middlesex and that part of the modem 
county of Txmdon that lies north of tho Thames. 
Tho area is one which presents special difficulties 
from both the geological and the archaeological 
points of view — not the least being the faict that a 
large proportion is under bncks and mortar, and 
direct evidence is obtainable only at haphazard a» 
excavations for building and other works allow. 
Hence reconstruction is based to a great extent on 
museum material — too often, ospccially when in, or 
after having passiHl through, private hands accom- 
panied by inwioquate and imfx'rfcct data of origin 
and oondilions of discovery. Much of tho material 
also has been dredgnl from the Thames, and there- 
fore affords little direct evidence bearing on arohaso- 
logical problems Thcie are also gaps in the time- 
series in respect of London itself On this account 
Mr VuUiamy sets aside the arguments which have 
lieen adduced for a Celtic settlement prior to the 
Roman, and concludes that is was practically 
deserted for some time after they left Mr VuUiamy 
makes no attempt to ignore all these difficulties ; 
but this only serves to enhance the value of a book 
which promises well for the future of the senes. 

Minoans, Philistines and Oneks, ti C. 1400-900. 
By A. R Bum (The History of ('ivihzation 
Senes) 1*)) xv- 27.3 + 16 plates. (T.smdon : 
Kegan Taiil and Co , Ltd , New York . Alfred 
A Knopf, 1 930.) 15s. not. 

It is scarcely necessary to stress the dilHculties 
which Mr. Bum has had to overeome in attempting 
a continuous narrative of events m tho eastern 
Mediterranean between b c 1400 and 900, that is, 
from the supremacy of Minoan Crete to tho entry 
of the Dorians into tho Creek world There is, 
as ho says, “ in all human history, no penod, no 
subject either of greater mterest or of more pro- 
found imixirtance ” It would lie almost equally 
tme to say there is no period which offers more 
moot points for diversity of opinion 

Mr Bum has divided his book into two parts. 
In the first certain controversial matters are dis- 
cussed as necessarv prolegomena— archaeology and 
tho legends, the Homeric question, the language 
problem, the ongin of the Achaoans, chronology 
and the like. For his second part— the narrative 
— ^the author claims no originality, and apologises 
for his temerity in trying to do what is not oven 
attempted in the “ Cambridge Ancient History 
His fears are unfounded Not only has he produced 
an eminently readable and interesting stoiy, but 
also bis wide knowledge of the facts and his critical 
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ability in handling the evidence enable him to 
make out a good caae for hu views on contro 
versial mattois For those who are not specialists 
in Mediterranean srehieology he has piwluced a 
narrative which will serve as the necessary frame 
work for the appreciation of opposing arguments 
on questions in suspense The free use made of 
the evidence from legends is emmently skilful 
and ingemous, m fact, a valuable d( monstration 
of the legitimate emplojment of this somewhat 
elusive source 

A Scheme of Babylonian ChrmoHogy from the Flood 
to the Fail of Nineveh, with Notes thereon, incbtd 
tng Notes on Egyptian and Biblical ( hronology 
By Duncan Mocnaughton Pp xu + 189 (Lon 
don Luzae and Co , 1930 ) 7« M. 

An adequate commentary on this book would 
require a space os great as its text The author 
apologises for his tementy in putting forward his 
theories, and excuses himself on the ground that 
he has no reputation to lose He has, m any case, 
produced a stimulatmg book in which many of the 
arguments, astronomical, astrological, and chrono 
logical, are suggestive in that they frequently open 
up a new point of view on a vex^ problem It is 
interesting to note that he finds, for example, that 
the flood ^gan on Jan 6, 3181 B c in the Julian 
Calendar that Hammurabi s reign falls consider 
ably earlu r than is usually held , and that Abraham 
was bom not eorUer than 2276 B o and not later 
than 2100, and in any case did not hve in the reign 
of Hammurabi as is generally thought Another 
interesting suggestion is that the Hebrew story of 
the blood is an independent version, having 
originated in the Armenian mountains, and thus 
aooounting for the fact that the Babylonian Flood 
b^n two days earlier The fabulous number of 
years assigned to early dynasties by Berosus is 
ingeniously interpreteil to bnng them withui a 
reasonable compass — perhaps the most pregnant 
suggestion in the whole book 

Astronomy 

The Magic of the Stars By Maunce Maeterlinck 
Translated by Alfred Sutro Pp 166 (London 
George Allen and Unwin, Ltd , 1910 ) 6« net 
A BOOK by a writer with the reputation of M 
Maeterhnck must bo approached with respect, but 
to bo quite frank we must say that wo have left 
this little volume with our respect greatly 
dimmishcd Iho book is partly an exposition 
of the latest views of astronomers and physicists 
on the more general problems of astrophysics, and 
partly an account of the author’s own my^cal 
ideas Our objections to it are two namely, that 
the exposition contains far more inaccurate than 
accurate statements and secondly, that the soienoe 
and mysticism— between which no connexion is 
shown — are so intermingled that the unenlightened 
reader cannot tell what u a generally accepted 
conclusion of science and what a fancy of the 
author’s It is easy, and generally idle, to quibble at 
inaccuracies of detail m a book by a non specialist. 


and the criticism is particularly futile when the 
argument of the book requires only the broader 
aspects of soienoe We should not raise the matter 
here if the soienoe in the book were merely the 
basis on which the mysticism was built, but it is 
not It is definitely m the form of an exposition, 
mtended to instruct the ignorant simply for the 
sake of instruction When, therefore, we find the 
author frequently wrong m his statements, and, 
further, using sou ntific terms m that indefimte and 
‘ woolly ’ sense which is fatal to clear thinking, we 
feel that protest is not only justified but necessary 
Our second objection oIm must be protects 
against misunden^nding We do not object to 
mysticism, or even to M Maeterhnek’s particular 
brand of m^tioism, although wo may not find 
ouisrlves able to accept it What we do dissent 
from is the random association of ideas arrived at 
by the soientifio method with ideas conceived m 
some other way It is profitless and confusing to 
mix ordinary geological facts and arguments with 
the notion that the earth is a conscious intclhgent 
bung with a purpose in view When Tyl tyl says 
“ There are no dead ”, we are impressed, but when 
wo read, m an account of the umverse of the 
astronomer, that " there are, stnctlv sneaking no 
dead and no cemetoncs ”, we are simply imtatod 
Books of thu kind can have no effect but a harm 
ful one, and we hope that M Maoterhnek’s example 
will not be followed by other writers with meta 
physical doctnnee which they wish to impart 


Modem Cosmologies a Histoneal Sketch of Be 
searches and Theories concerning the Structure of 
the Universe By Dr Hector Maepherson Pp 
vii + 131 + 12 plates (London Oxford Umver* 
Bity Press, 1929 ) 7s fid net 
This httle book is a oompamon volume to the 
author’s ’ Modem Astronomy ’ published a few years 
ago It consists of eight lectures dohvered under 
the ‘ David Elder’ foundation in the Bojral Teohni- 
oal Collet, Glasgow, dunng the winter of 1928-29 
The word modem ’ is always somewhat indefinite, 
and it may perhaps be well to state that, excluding 
an introduction on Greek ideas and a short imtiid 
chapter on the transition from the Ptolemaic to the 
hehocentno conception, the subject matter ranges 
from the work of Hersohel to that of the present day 
It 18 treated m the mom in a desonptivo manner, with 
numerous quotations and references There is very 
httle independent onticism, but a conspicuous exora- 
tion to this statement is found in a diwussion of Sir 
William Hersrhol’s cosmology, m which the author 
mves reasons for dissentira from the opimon of 
Stmvo and Proctor that Herschel abandoned the 
disc theory of the sidereal system m his later years 
The book is well constructed and givee an 
excellent bird’s eye view of our present ideas on the 
stracture of the galaxy, the local star system, and 
the nebulsB and star clusters Such a summary u 
very welcome, but in these days of rapid advance 
by methods ineonooivable to an earher generation, 
it 18 perhaps even more timely that the }»inoiples 
employed by the astronomers of the last century m 
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dealing with this greatest of astronomioal problems 
should be recalled to our memory for their vabdity 
to be re estimated The book is exceUontly lUos 
trated and the form m which it is reproduced 
make« it a pleasure to handle 

lyehonu Brahe Dam Opera Omnxa Ldidit 
ILF Dreyer Tomus 15 Pp v + 54 (Haume 
Libraria Gylde n dalia n a 1929 ) 

This volume completes the sumptuous and scholarly 
edition of the works of Tycho Brahe which Dreyer 
began and Kseder has completed A monument of 
patriotic piety like this edition mav not directly 
promote astronomioal science but there can be no 
doubt that it tends to foeti r an enthusiasm for the 
science to which Tycho Brahe devoted himself and 
neither Dreyer himself nor D< nmark as a whole can 
b( charged with failing to take a full shore in the 
pr^ress of astronomv 

The present volume contains two short poems 
and an index to the whole work Where portions 
have been separately mdoxed references arc given 
but the details are not repeated The onginal 
dcsim was to include a bibliography and loono 
gra]^y but we are told that the omission of these 
IS made good by the copious tnatmeiit which 
Tycho Brahe s works and the hterature which has 

S ^thered round him have received in Fhrencron 
ueller s Danish Bibliography 
One last word of thanks and conmtulation is 
duo to (i A Hagemann and to the ( arlsbtrg and 
Brssk Oersted Institutes the mumhcence of which 
has permitted the works to appi ar in a form worthy 
at once of the author and of the loving labour of 
the editors J K T 


Biology 

Bwtogy for Begtnnera By Dr E J Holmyard 
(Dent s Modem Science Senes ) Pp vii + 172 + 8 
plates (London and loronto J M Dent and 
Sons Ltd 1930 ) 2s 

In this little book Dr Holmyard has orramsed a 
very comprehensive course in biology for me pupils 
in the lower forms of public and other secondary 
schools When examining the amount of matend 
which receives consideration one feels that the 
author has been a httlo too ambitious Although 
as he claims from expencnce the pupils might 
grasp all the facts dealt with one suspects that 
they might miss the wood for the trees and it is 
doubtful whether they would gain a sound know 
of the general pnnciples of life 
llie physiological aspect in biolo^ is probably 
the most controversial of all ^ry judicious 
handhng therefore is clearly essential when pre 
senting such a subject to young beginners By 
omittmg certam facts that is by hiding part of 
the tru^ wrong impressions may easily bo con 
oeived The author must plead guilty of this in 
some oases hor example he Icavcs his readers 
with the impression that all green plants manu 
faoture starch and that the food of plants is 
essentially different from the food of animals 
In several places too terms and conceptions appear 
which are now out of date The book uT\fortun 


ately contains several points of this nature which 
though not exactly errors might well with advan 
taw havi been avoided 

Many gmi illustrations accompany the text 
and tach chapter is followed by useful questions 
Ihc brok woull probably bo m( ro useful to pupils 
who have already made a still more elementary 
study of the subject rather than to actual lx gmners 
It 18 well written in the author s immitable style 
which makes a free use of humour as a mi ana of 
mamtaimng interest 

Further Illuatrattons of Brtiuih PI inta By Roger W 
Butcher Diawings by hlorence F btrudwick 
horming with hitch s Oomiiamon Volume to 
Bontham s Handbook a CoUeotion of lllustra 
tions of most of the Species in the British hlora 
Pp vii+47() (Ashford Kent L Reeve and 
Co Itl 1030) 12} net 
This bork should prove an invaluable guide to 
stuck nts of the British flora To trace the identity 
and relationships of a species is often a difficult 
problem and in such difficult cases good il lustra 
tions are helpful Illustrations however m many 
so called handbooks arc often so poor that they 
arc useless to the systematist The illustrations 
given in this volume an distinct and although in 
most cases the whole of the plant is portrayed 
many of the diagrams are aceompamod by enlarged 
drawings of the more diagnoetic features 
The Angiosporms an of course very fully re 
presented among the illustrations but a few 
(}ymn sperms and Ptendophytes an included at 
the end of the book Cxmcise descnptions of the 
habit and habitat of the plant accompany each 
illustration 

The authors are to be congratulated on their 
admirable work ehii fly for its elanty and brevity 
thus making possible the consi leration of a lar^ 
number of plants in a comparatively small volume 
This work together with Fitch s Illustrations 
of the Bntish flora will undoubtedly be accepted 
as authoritative It has beta compd^ by authors 
who are clearly conversant with their subje 1 1 and 
this together with the fact that much help has been 
given by speciahsts on various plant groups will 
enable rtudents of botany to consult it with con 
fidence 

Chemistry 

Oxviatton Reductwn PotenttaU By Dr L 
Michaelis Translated from the (icrman Manu 
script by Louis B Flexncr (Monographs on 
Ex^nmental Bi il igy ) Pp xu + 1 W (Phil 

adelphia and London J B Lippmcott Co 
1930) 12« bd net 

Pbof Michabi is s monograph is divided into two 
parts in the first the theory of oxidation reduction 
potentials IS desonbod whdo the second is devoted to 
the physi ilojnoally important systems The work 
may be lonsidered the sec ond volume of the author s 
Hydrogen Ion Concentration and the treatment 
stresses the relationship between oxidation reduo 
tion potentials and hydrogen ion concentration 
It provides a clearer and a thermodynamically 
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rorrect approach to cell energetics and should lead 
to new uivesti^tions of the metabolism of the hvuig 
cell An oxidation is characknsed by addition of 
oxygen or loss c f hydrogen or loss of electrons and 
a Aduction by ono of the converse processes 
In the first part both inorgamo and organic 
reversible c xidition reduction systems are sub 
mitted to a mathematical exmisition m the second 
the results art apphed to sulphydryl and reversible 
resptfatory systems of importance in biology while 
the final chaptc r reviews the methods and results 
of muumremints of the potentials in hving cells 
A bibliography is appended Ihe author does not 
claim an exhaustive tn atment of the subject sinoe 
he does not consider our knowledge sufliciently 
advanced for a compk te disc ussion c f the physio 
logical appbcations The book gives an interest 
ing and reodablt account of oxidation reduction 
potentials and should serve both to disseminate 
knowledge on the subject and to pr ivide a stimulus 
to further research 

Lehrbuch der phyaiLaltachen themte Von Prof 
Dr Karl Tellmck lunf Bandc Band 1 Dte 
Lehte von drr atcUtk homogener und heterogmer 
Oiureaktionen F rate und zweite Aufiage Lief 
erung 8 Pp 137 b56 (Stuttgart Fenhnand 
linke 1930 ) 30 gold marks 
Physical chemists will welcome the appearance 
of a further portion of Prof Jellmek s lehrbuch 
der physikahschen Chemit Despite its some 
what muilcading title thui part of Vol 3 is chiefly 
concerned with eqiiihlmum in Iiqiiii systems 
About 30 pages are devoted to 8> stems composed 
of non electrolytes and the remainder of the volurot 
(270 pp ) deals with the properties of electrolytes 
in solution The cxpenmental methoils for measiir 
mg conduotivit} transport numlier etc are first 
dcMnbed followei by a thermodynamical dis 
cussion which includes a very complete account of 
activity coefiie lents and their de t< rmination 1 ho 

volume eoneludes with an account of the mcxkm 
kinetic theory of i lectrol vtes as developed by Debye 
Huel el and Onsager 1 he wh ile is treated in the 
detailed and lucid manner which has charac tensed 
the earlu r \ olumes of this \ ahiable treatise 

Ptrxodischea System OeachxcMe md Theorie Von 
Dr Fugen Kabmowitsch und Dr Fnch Thilo 
Pp xii + 302 (Stuttgart 1 erdinand Fnke 
1010 ) 29 gold marks 

This book is essentially an essay on the penochc 
system from the point of view of modem physics 
It opens with a histoncal account of the classi 
fication of i le m« nts this is follow ed by an exceUeiit 
desenption of the phjuueist s atom m^el conelud 
mg with the Pauli prmciplo and the allocation of 
eleotr ms to the main ancl subsidiary energy levels 
of the atom Ihe evidence for the budding up of 
the short and long penods is sot out in detail and is 
illustrated by a large number of tables and diagrams 
of spectral terms The properties of the elements 
and their principle compounds are then considered 
m the light of this physical evidence Ionised 
compounds are of necessity discussed at greater 


length than covalent compounds smee the physical 
thwry of the former type has proved to be more 
amenable to mathematical treatment 
Cliemuts in particular wdl be giateful to the 
authors for this useful and readable survey of the 
physical theory which underhes their science 

Electrical Engineering 
The Ekrtnad Industry of Great Bntam Organtza 
turn Efficiency tn Production and World Com 
wMive Position Pp xvi + 233 (London 
Beama Pubhcatiop Department 1920 ) 42s net 
Tms book has been prepared by the economic and 
statistical department of the Bntish Plectnoal and 
Alhed Manuracturera Association the statistical 
data mven in it can therefore be trusted as approxi 
mately correct It is very difficult to dmluoe 
rigorous conclusions from statistics but some of the 
data given are instructive It is mtercstmg to 
note for example that the countnes which exceed 
the 48 hour week convention are m order of excess 
Switzerland Holland Germany and Hnngarv 
among European countnes Actually 41 6 per 
cent of all Swiss employees are working m excess 
of 48 hours per week Recent returns show that 
there are practically no unemployed in Switzer 
land dunng the summer months 
In Switzerland the 48 hour week can only bo 
exceeded for economic reasons such as for national 
secunty and for the countenng of foreign com 
petition at homt The result is that practically 
the entire Swiss onginccnng industry is now on the 
permissible maximum of 62 hours a week Beyond 
52 hours overtime must be paid at the rate of 26 per 
cent extra and not 60 per cent as m Great Bntam 
Great Bntam alone among the mam competing 
countnes is adhenng to the exact letter of the 48 
hour week The authors consider that it would be 
inadvisable to advocate any reactionary move 
They arc m favour of estabhshmg with the help of 
cheap electncity from the gnd rural mdustnes 
They point out that m parts of Germany partic 
ularly m Wurttemberg and the Black forest 
there has been a great industnol revival dunng 
the last five years and that a large volume of 
apphed art anti furniture products are being ex 
ported from there to Great Bntam 

fkktnsrhe Qleschriddex und V entile Von Prof 

Dr A Gunthersehulze Zweite erweiterto und 
verbesserte Aufiage iv + 330 (Berlin 

Juhus Spnngor 1929 ) 29 gold marks 
Flbotbical rwtifiers and valves are used for con 
verting altematmg current into current which 
practically alwajm pulsates in the same direction 
or into eontmuous direct current This can be 
done m a great many ways the most desirable m 
any given application dependmg on a great vanety 
of circumstances 

In large power distnbuting schemes rectifier 
sub stations are used to replace small direct 
current generating stations For broadcasting 
purposes there is a considerable demand for smaU 
rectifiers Valves are also used for producing 
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high frequenoy current for laboratory use for 
making out out Bwitohes for producing alternating 
current having a special wave form and for making 
measurements of very small alternating currents 
In the book under notice mercury arc and 
mercury ]ot rectifien are fully desenbed In 
addition we have good descriptions of contact 
thermiomc electrolytic and gas discharge recti 
fiers In desonbing their action it is necessary to 
explain the many physical processes involved and 
to get numerical relations advanced mathematical 
theorems have to bo employed I he author has 
done excellently in the space at his disposal and 
the full bibliography given at the end of the book 
will be a great help to the researcher who wishes 
to probe more deeply into the subject A list is 
also given of the patents which have been taken 
out for rectifiers beginning with the aluminium 
condenser patented by biemcns and Halske in 1001 

The Theory of I leclrtcal Artificial Lines and tillers 
By A ( Bartlett Pp ix + lO'S (Londm 
Chapman ami Hall Ltd 1930) 1 1« Od mt 
Aiii engmeers who are engaged in om < r other of 
the numerous branches of eleitncal < ommunicntion 
should know something of the tht< rv of repeated 
networks Thest netw orks m cur in artificial tiaiis 
mission lines in line balancts m filters an I in ph isc 
shifters all of which are of increasing practical iin 
portance This book gives a very g xxi occe iint < f 
the mathematical theory of these devnes lifty 
years ago it was not uncommon for physicists to 
consider that the theory of numbers and subjicts 
like determinants and continued fractions might 
well bo omitted from a scientific or cngineenng 
cumculum I his book shows that it is luckv those 
ideas did npt prevail The theory of determinants 
— the author quotes Muirs I^oory of Deter 
minants as a book that should be consulted is 
specially useful 

The generalised ladder artificial line section is 
best solved by using continuants a spec lal form of 
determinants 

rhe methods of solving difforonce equations an 
also very useful in fmdmg solutions of the physical 
problems mvolvod m these networks The author 
states that the hterature of the subject is now 
so vast that he made no attempt to give a bibho 
graphy From the engmeer s point of view how 
ever, it would have been helpful to give references 
to some of the classical papers 

Geology 

Oeedogtachee Wanderbsuk der weatitchen Dolomtten 
Von Dr Mana M Ogilvie Gordon Pp xv + 
268 + 3Tafeln (Wien G Ireytag und Bemdt 
A G 1928) 15 gold marks 
Db OoinviB Qokjjok s monumental treatise on 
the geology of the western Dolomites (see Natubf 
vol 121 p 83 1928) has been followed by the 

guide book now under review The region is 
famous for the beauty of its scenery and is visited 
annually by many thousands of tourists to the 
geologist it IS of exceptional mtereet as is ovidenood 


by the numerous classical localities (bt Cassian 
Heiligkreiir the Marmolata the bchlem the Seiser 
Alpo etc ) that he within it The picturesque 
jagged ndges and peaks and the elevaW plateaux 
ore formed by the various dolomitic stages of the 
Upwr Trias while the lower stages of the Tnas 
and the undi rlying Permian may Ik well studied 
on the mountain sides Other formations are of 
more restricted occurrence but Jurassic looks are 
found hi re and there and the Nt ocomian beds of 
the Puez Alpe in particular are well worth a visit 
The tectonics have not the bewildering lumplexity 
of many other Alpine regions but nivertheless 
present many features of interest 

The hrst jiart of the book contains a useful sum 
mary of the stratigraphy and tectonics and is 
illnstratid by three plates of fossils The area is 
then thoroughly explored in thirty two excursions 
tach occupying a full day or rathir less Most of 
these f illow the usual marki d mountain trai ks and 
if wjuipped with a large scale topographical map 
the geologist shoiil 1 have little difiiculty in finding 
the way and in locating the exjuisuns described 
^o partu ular txperienco in mountaineering appears 
to be called for except perhaps in the exe luwions to 
the Marmolata nnel the Sella group Vumcroiis 
virtual seitiina and exit Hint phitographs illus 
trati the text while th authn s dctaileil geological 
map of the ai x lietwein the hassa an 1 Croden 
vallejs IS inserted m i pocket at the buk of the 
book The prrfuseness of its illustritions must bo 
held rchjionsible for the rather high price of this 
work It will undoubteilly prove a mi st instructive 
and trustworthy guide to the geology of the region 

t 7 eiibook of Gecdoqy Pait 1 I hysual f eology 
by Prof l^uis \ PiTbson Part 2 Iltslorp«U 
Geology by Prof Charles Schuchirt Part 1 
Thml edition revuied by Prof William M Agar 
Prof Alan M Bateman Prof ( art O Dunbar 
Prof Kichard 1 himt Prof Adolph Knopf 
I*rof I hester R Longwell revision edited by 
Prof Chester R Longwell Pp mi (-488 (Now 
York John Wiloj and Sons Inc London 
Chapman and Hall Ltd 1929 ) 18s net 
PiBSSON s Physical (loology has desert edly been 
one of the most successful geological text books 
during the last decade although bke its many com 
potitors it had its weaknesses Many of these are 
now removed from the very thoroughly revised 
edition that has recently appeared The awkward 
ness of treatment involved by the former twofold 
division mto dynamical and structural geology has 
been avoided by abandonuig these divisions and 
changing the order of presentation The treatment 
I of stream erosion now emphasises the cycle of 
I erosion for both humid and and chmates and there 
IS a now chapter on land forms m which the relations 
between landscape and geological structure are 
systematically and adequately dealt with The 
chapter on volcanoes suffers from the alisence of 
any reference to the work of Day but is other 
wise a well wntten general account The outer 
2000 mile shell of the earth is regarded as solid , 
whereas the seismic evidence merely indicates that 
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it 18 rigid , there is no proof that it is orystalline 
below the crust Isostasy is well treated, but recent 
work on near earthquakes and the crustal layers is 
not given An up to date account of the structure 
of the Alps now appears It is admitted that the 
cause of compressive deformation of the crust is one 
of the great mysteries of l^logy, and that it can 
at present be discussed only in a speculative way 
IS^ny new illustrations have been added to the 
new emtion, mcluding admirable aeroplane photo- 
graphs and bliKk diagrams Altogether the book 
19 a well balanced and effective presentation of a 
subject that is unusually difficult to deal with in an 
elementary way Prof Longwell and his collabora 
tors have preserved the conservative spirit of the 
original text, clearly distmguishing between facts of 
obwrvation and hypotheses of intorpn tation The 
new edition should jwove even more successful than 
the 1910 revision 

Sfructurr and Surface a Book of Fxeld Qeology By 
C Bamngton Brown and F iXbenhara Pp 
vii t- 168 (London Edward Arnold and Co , 
1029 ) 10« 6d net 

This admirable book has developed from an inten 
tion on the part of one of the authors to illustrate 
each of the simpler geological structures by an 
ideal block diagram and also by an actual example 
from an appropnate tract of the earth’s surface 
This enterpnse nas now been amplified by a text in 
which the structures and their rocogmtion m the 
field are clearly discussed with special reference to 
the resulting land forma The very numerous block 
Vagrams, reprosontmg geological structures in three 
dunensions, are extremely effective, and give m 
terest and vigour to a subject of which the treat 
ment has often been woefully dull To students of 
geology the book presents in a most attractive 
form %e means of deducing from hold observations 
many of the leading principles of structural geology 
and geomorpholo^, while for geography studi nts it 
provides a sounn basis for understanding mtoUi 
gently the connexion between land forms and the 
rooks and structures out of which the surface rehof 
has been carved Two chapters are devoted to the 
construe tion of block diagrams and notes on equip 
ment and surveying instruments and field problems 
are added m three appendices fho book is one for 
wluoh both students and teachers may well be 
grateful Its production has clearly been a labour 
of love 

Mathematics 

Lemons sur quelquea problimes aux hmites * la 
thione dee iqualtoiu dtffirerUxeUea Par Emile 
Picanl R<klig6cs par JUarcel Brelot (Cahiera 
scientihqucs, ^tsciculefi ) Ppviu+271 (Pans 
Qauthier Villors et Cie, 1930 ) 60 francs 
br continuation of Prof Picard's course at the 
Sorbonne, this work is the third volume published 
in the * Cahicrs scientifiques ’ senes As would bo 
expected from so distinguished an author, the book 
18 a distmot mathematical contnbution to both 
pure analysia and physics The text is, for eon- 
vemenoe, divided mto two sections The first, con- 


sisting of seven chapters, deals with ordinary dif- 
ferential equations wnioh take their ongm m mathe- 
matical physics These equations in effect reduce 
to a studyof the troublesome second order equation, 
and the author develops rigorously from both 
geometnoal and analytical methods the powerful 
method of successive approximation This m- 
volvos an analytical consideration of the properties 
of oertam functions, the conditions under which 
such functions exist m uniformly oonve^nt senes, 
and finally the theorem of Schmidt The way is 
thus prepared for some important apphoations to 
the main problems of mathematical physics — the 
propagation of heat along a bar, vibratiM stnngs, 
and the well known problem of Founer ( ‘ &uvree ”, 
vol 1, p 85) The remaining chapters of Part I 
are devoted to penodio integrals and mfimte systems 
of linear algebraic equations which arise there^m 
Part n (Chape vm xu ) is concerned with 
mirtial differential equations A consideration of 
harroniuc functions, Ihnohlet’s problem, and the 
formulee of Green and Poisson leads to a skilful 
extension of the contour method to that of a Ixiundod 
surface This yields greater generabty in dcahng 
with certain types of uassical problems Some in- 
structive applications on the flow of heat m two 
dimensions and radiation m space are given 
Finally, the equation of Fredholm and the potential 
functions of Laplace are studied together with some 
valuable deductions in analysis and physics 
Ihe whole volume is most interesting and stimu 
lating , it IB undoubtedly a substantial contribu- 
tion to the accessible hterature on the theory of 
differential equations and their apphoation 

The Theory of Approximation By Prof Dunham 
Jackson (American Mathematical Society Col 
loquium Pubhcations, Vol 11) Pp vm + 178 
(New York Amoncan Mathematical Society, 
1930) 

As the author of this work points out in hu preface, 
” it 18 a brief essay m a fiild on which an enoyolo 
pscdia might be wiitten ”, namely, an mvestigation 
of the degree of approximation with which a con 
tmuouB function can bo represented by a poly- 
nomial of given degree 

Startmg from the well known theorems of Weier- 
strass on the approximate representation of a con- 
tinuous function either ^ a polynomial or by a 
tngonomotno sum. Prof jMkson proceeds to prove 
other theorems on approximation by tngonometno 
sums, and then to examine the convergence of 
Founer and Legendre senes under the hypotheses of 
oontmmty over part of an mterval, and of limited 
variation Some generalisations of the pnnoi]^ 
of least souares are next discussed, and a very useful 
chapter follows on tngonometno interpolation m 
which some stnking a^ogies between the theory 
of mterrolation by means of tngonomotno sums 
and by Founer senes are revealed The mterpola- 
tion formula analotpus to the F4jer mean is especi- 
ally interesting In the final chapter is a very 
instructive mt^uction to the geometry of function 
space 

The book is excellently pnnted, and a welcome. 
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though somewhat rate feature is the ^vision of 
aa imiex of the prmoipal theorems ^is should 
prove a great advantage to tho research student 

Cours d analyae (rours de I Sccie poiyteckntque ) 
Par Prof Paul L6vy lome 1 Pp viu + 376 
(Pans Gauthier ViUars et Cie 1930 ) 120 francs 
This treatise is based pnmanly upon the course of 
analysis cpven by the author at 1 £oole Polvtcoh 
mque U is divided into seven sections oach em 
bracing from three to fivo chapters The text 
oovers the usual topics discussed m a modem study 
of contmuouB functions namely difierential and 
mtegral calculus theory of multiple integrals 
geometrical apphoations of the calculus and some 
elementary theory of differential equations 

Prof Ldvy has nghtly insisted that the funda 
mentoJ idea underlying an intelligent study of 
functions is the notion of growth in the value of a 
function and not mere formal calculus The com 
lete course is well planned and lucidly written 
ut the bulkinees of tho volume rcnlers it a httlc 
inconvement to handle 

Miscellany 

TAe Brtfi of Ctvthzatum By tho Contnbuto 
to the fiftieth Anmveraary Number of tho St 
Louia Poat Dupaieh including Charles G Abbot 
Richard E Byrd Altxrt Finstem Guglielmo 
herrero Sir Philip Gibbs Maxim Gorky Ku lolf 
Mana Holzapfel tho Very Rev Dean Inge 
Count Hermann Keystrling J B S Haldant 
PauldeKruif bttmhen Leacock Martin A Nex6 
Michael Pupin James H Robinson Bertrand 
RusseU H O Wells Pp 2'i4 (london 
George Allen and Unwin Ltd 1030) Is fid 
not 

Most thinking people at the present time busy 
themselves more with questions of the future than 
of the past A popuku* senes on To day and 
To morrow sells its ten thousands while manuals 
of history are left to the few Ihi volume before 
us however will not attain great sucw ss m r is it 
of much value because it is a collection of scraps 
not CO ordmated in any way auid not throwing any 
clear light on the question which its title suggests 
There is a confused flicker like tho varied lights of 
oars and bicycles and lomes on a wet road in the 
dark But it is diifaoult to tell whore they are all 
going and some of them are obviously going in 
opposite directions The communist NexO for 
example tells us that food must be found for 
the starvmg proletariat while J B S Haldane 
remMks on the general prospenty which has 
nearly banished underfeeding as a cause of ill 
health Both statements no doubt are true in 
their different connexions and with different 
apphoations Tho reader is therefore loft to find 
out for himself what is the general dnft of cmlisa 
tion from the disoonnoctod views of the vanous 
eminent and interestuig persons who have been 
got together by an enteiqinsing Amenoan news 
papor It need scarcely be said that they all have 
a vivid vision of something but in each case it is 


just the one thuig that happens to interest the 
particular writer and none of thorn has written 
at sufficient length even to develop his own theeia 
to a general conclusion 

One can therefore only sum up impressions and 
temperaments and this would lead on the whole 
to an optimist view in a hmitod fold Great 
things are ahead of us great things mainly in the 
realm of science power over Nature and increased 
enjoyment f ir the masses None of the writers 
sp^s of any growth in spintual depth or beauty or 
of any spread of peaoe an 1 quiet nappmuw in the 
world 1 he only one who duds at all with tins side 
of the future — tho Dean of St Pauls — looks for 
anothei f rm of ProUatantism as the religion of the 
futun The mon of science as one might expect 
are the most defimte and constructive for the 
rest the l(N>k ends as it began with a note of 
interrogation h S M 

Bntish Museum {Natural lltstory) ( romuell Road 
London S IT Oeneral library Place numbers 

of Oe boetettej and other Corporate Bodies , 

I Aerial Publications and of the Independent 
Periodical Publications with Alphabetical Indexes 
Second edition Pp v + 175 (London Bntish 
Q (Natural History) 1930) 

Shiilf lists of librancs possess a peculiar fasima 
tion for bibliogmpheis for tho shelf list is the 
Inie catalogue of a collection If its entnes are 
lufficiently full the studi nt commands with its aid 
a complete bird s eye view of a collection with a 
definite guile to the location rf each umt It 
represents all that an atlas is to tho geographer or a 
directory to the local resident 
The picBcnt list however is not altogether a 
shelf list though it closely resemblis wo shelf 
list type It shows the order m w hich iiidependont 
peiiodicals and institutions publishing ( no or mure 
Honal pubhcations are arranged on tho shelves with 
their mstinctive call numbers Thus S 2418 The 
United States Department of Agnciilt urt an I S 2426 
Fhe Smithsonian Institutiin Iho information 

B vtn it will be lie ted does nut tell us whether tho 
»raiy possesses complete sets of the seiial pubhoa 
tions of the above bodies or mu ly a selection of 
their publications relating more or less to natural 
Ihc list IS arranged upon geographical 
^ 38 the periodical pubhcatii ns of a region 
ng grouped under the names of towns Ihe 
geographical arrangement has some administrative 
advanta^ but for a rest art h department oUssi 
fioataon by subjects is to be preferred 
The hbraiy appears to possess a fairly complete 
collection of the pubhcations of Bntish local 
natural history societies but m specific branches 
of natural scienu for example botany entomology, 
fish and fish culture etc it is singularly wedk 
One judges that the hbrary serials ore reenuted 
mainly by exchan^ or gift and that adeqwte funds 
for the jnirohase of sonals are not available If this 
IB the case it is to be hoped that the hbrary will 
receive m future more generous treatment Some 
of tho deficiencies m its serial collection mi^t 
be made good by judicious exchange with other 
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Lbranes — if exchange » permitted— for the present 
hut shoivs that the hbrary contains many sinals 
which hav( no biological significance 

hivutheroa or the future of the Publtc Ischoaln a 
IhauUorg Dialogue By J Roxburgh (To 
day and To morrow Senes ) Pp 04 (London 
Regan Paul and Co Ltd 1930 ) 2a 6d net 
hoB several decades educational reform has made 
enormous stndes with the result that the old 
established public schools of Bntain have had their 
full share of the spotlight I he same era has set n 
many profound changes in these schools Dr 
Roxburgh himstlf the headmaster of one of our 
public schools has emphasised the aims of pubhe 
school cdut ation in a remarkable manner Ht has 
follow e<l this up by defending these endeavours 
and finally attempted to prove that such sthools 
are the b^t 

Any attempt to criticise Dr Roxburgh s efforts 
might leave an erroneous impression of the ciitic s 
bias against the methods which exist in our public 
schools This would be unfortunate for whatever 
views the educationist mav hold of the value of a 
public sehool odueation he must agree that in 
these elavs of uniformity and communism e f methoel 
It is nfnahing tJ see that the pubhe schools m 
their indejxndenee retain their iieisonahty and 
individuality Ihi author makes much eif this 
point However one can neither dogmatise noi 
generalise in education Wide view** must be 
taken and hero the hmik is at fault for a verj 
narrow view of the subject has be < n assumed To 
state as the author diKS that men who never 
went to anything but an elementary school were 
therefore never educated after fourteen is a grave 
injustice to our State education 
We may or we may not agree with the tenets 
propound^ in the beiok but it is well worth 
reaumg for the author has adopted the age old 
elialc^ue style This at any rate enables us to 
mamtam an interrogative interest thus contmu 
ally askmg ourselves Are we agree d < 

Bomance of the Machine By Michael Pupm Pp 
v + 111 (New York and London Charles 
Senbner s Sons 1930 ) 4a fid net 
Mobb than fifty years ago Prof Pupm amved in 
New York from [^rbia a mere boy unacquamted 
with the English language and almost penmless 
to day he enjoys both wealth and distmction 
Like thousaneu of others from the Old World he 
found the Umted States to be the land of oppor 
tumtiee of which he was not slow to take advan 
tage Supporting himself by lessons in wresthiw 
and bozmg he entered on a course of study which 
ultimately led him to a chair in Columbia Univtr 
nty With teachmg he combmed invention and 
he 18 known for one of the greatest improvements 
in telephony 

With Prof Pupm s success has come an un 
fading admiration for the constitution and ideals 
of the country of his adoption and in the little 
book under notice he takes up the cudgels against 
the critics of machme oiviliiwtion endeavoun 


to show how the telegraph the telephone broad 
casting and the automobile have assisted m the 
Consohdation of the Umon and tells us some 
thing of the telephone mdustiy the largest and 
most perfectly co ordinated industrial organisation 
in the world His picture of the roa^ blocked 
for many mdes which makes one beheve that 
every famdy m New York has an automobde and 
that they are all out for a pleasure drive will not 
appeal to all alike but we are at one with Prof 
I^pm m his hope that the telephone the tele 
graph the vacuum tube oscillator and the aero 
plane wdl aid m the art of cultivating inter 
national friendships As for America s share m 
discovery we like to recall Lord Playfair s remark 
that science has no country though its investi 
gators have birthplaces 

A Hundred Yeara of Piddtahing being the Story of 
( hapman and Halt JJd By Arthur Waugh 
Pp xvii + 32b + 50 jilates (liondon ( hapman 
and Hall Ltd 1930) ITs net 
Dkkbms Itollopc, and Carlyle with Meredith 
figuring both as chent of and readir to the house 
of C hapman and Hall — these are the narat s whit h 
will ultra! t lovirs of books to this work Ihc story 
of Dicktns s relations with his jiubliBhors and of his 
lov( of gam at a time whi n he was in comfortable 
circumstances is a painful one Mr Waugh s 
narrative however is wntten m a hrgt spint of 
chanty and forbearance towards all who served the 
firm whether as cliints dirks readers or managers 
1 he work which is well illustrated with portraits 
and facsimiles is nut a mere chromole of the output 
and fertunes of the film It is reheved by ms 
quiBitions on the successive changes which have 
token place m the book trade from the time when 
publisher and bookseller were one down to present 
day conditions Withm this penod revolutionary 
changes have token place and the organisation of 
the pubhshing trade has boe ome more complex and 
its busmess more speculative The costs of pubh 
cation have matenally mcreased and these costs 
cannot in all oases be passed on to the pubhe in the 
shape of corresjxmdingly enhanobd prices I he 
chapters deahng with the new phatop of pubhshing 
and book distribution are bas^ upon competent 
authorities and add considerably to the value of 
the book The work will be read with interest and 
should find a permanent plooe upon the shelves of 
all concerned in the history of brnk production 

A Bibliography of Perata By laeut Col 6ir 
Arnold Wilson ]ra z+263 (Oxford Clarendon 
Press London Oxford Umversity Press 1930 ) 
20« net 

WnBK Lord Curron published his olassioal volumes 
upon Persia and the Persian Question it was his 
mtention to add a third volume dealing with the 
bibliography of works about that oount^, but for 
obvious n asons this mtention was never cuned out 
bir Arnold Wilson has now partly supplied the de 
sideratum by assembling m aphabetical order the 
names of the authors of some 0600 titles mcluding 
translations m European languages of onguuu 
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Peruan booka and writings From among this 
great mass of material the scientifio specialist may 
pick out many details of special mtorest to hunsolf, 
whether relating to such topics as the geology of 
oil-fields or loctd flora or to other matters, but his 
labour will be great until the work is completed 
by the addition of an anaMical subject index 
.^jnong omissions we note the very informative 
“Quarterly Papers ’’ of the ‘Archbishop s Mission 
to the Assyrian Chnstians ’ at Urmi that were issued 
from 1890 until 1010 also B Levy s Bustan 
and others It would be helpful if well known 
guide books such as Murray a Handbook to Persia 
were entered under the name of the publisher as 
well as under that of the less familiar author A 
brief chronological list of survey maps would also be 
a most useful addition K T Q 

Patnt, Powder and Patches a Handbook of Make up 
for Stage and Camxval By H Stanley Red 
grove and Gilbert A Foan Pp xi + 170 + 16 
plates (London William Hememann (Medical 
Books), Ltd , 1030 ) la Qd net 
This book gives a detailed and practical account 
of the art of ‘ making up ’, both as regards the 
natenals and teohmquc llie authors claim that 
it IS the first of its kmd m which the subject is 
treated m a complete manner Although addressed 
mainly to hairdressers who wish to bewme experts 
m the art of making up, it will, as the authors pomt 
out, prove very uselul to amateurs m theatncal per 
formanoes, and many teachers may find it luimul 
from this point of view It is a ell wntten and 
illustrated and gives a very laige amount of in 
formation in a small compass 


Physics. 

Magnetism By Dr Edmund C Stoii 
(Methuen’s Monographs on Physical Subjects ) 
Pp vu + 1 17 (London Methuen and Co , Ltd , 
1930 ) 2a Qd net 

Thk prfsent work is one of a senes of monographs 
which will be very useful in the hbrary of every 
physicist It IS almost impossible for any scientific 
worker to keep pace with the advance of any 
subject, even though it may be quite closely cognate 
with what he is himself working at To re^ all 
the published work m the proper cntical spint 
would involve the same sort of trouble as that of 
the historian who in wnting a umversal history 
took a year to wnte the hutory of a day The 
present httle book will do much to remove this 
difficulty It assumes a good deal of knowledge 
of magnetism, but concedes that the knowledm 
may be a httle rusty, and sets to work to supply 
all the latest information, treating it m a sound 
cntical spmt and not merely as a catalogue of 
pubhcations For example, anyone who studied 
the same author’s lar^ work, when it appeared 
four years ago, will m able to understand the 

e changes ^at have supervened, and also to 
what parte of the subject are still unsatis- 

le book IB in five chapters, and m each of them 


there 18 something new to say The first summar- 
ises the work, old and new, of the type of the cele- 
brated ex^nment of Stem and Qerlach The 
second and thnd deal with dia and para magnetism 
respectively The expenmonts measunng the ex- 
cee^ngly small susceptibihties of most substances 
are very difficult indeed, and there is still much 
discrepancy between different experimenters , con- 
sequently, the theorists have often had the com 
paratively easy task of calculating their constants 
only to an order of magnitude, since it is usually 
possible to find some exjxnment to support the 
values obtained If the experimental values could 
all bo known with confidence, it would not only be 
a good disciphne for the thoonsts, but would also 
probably enable them to advance the theory of the 
sohd state 'The fourth chapter deals with ferro- 
magnetism, the theory of wmch has been revolu- 
tionised by Heisenberg There is a short sketch 
of his theory, but it was found too difficult to give 
its detail in the compass of the book to do so 
would have required a complete account of the 
new quantum theory The mth chapter includes, 
among other matters, an account of Kapitsa’s work 
on electric conductivity Altogether, it will be 
seen that it is a most useful book, not only to the 
researcher but also to the advanced student 

Der Ramaneffekt \ on Prof Dr Clemens Schaefer 
und Dr Frank Matossi (Fortschntte der 
Cheraie, Physik und physikalischen Chenue, 
herausgegobon von Prof A Eucken, Band 
20, Heft 6) Pp m+52 (Birhn Gebruder 
Bomtraeger, 1930 ) 8 gold marks 
This excellent summary begins with a general 
account of the Raman effect m which its relation- 
ship to other similar offeets is carefully considered 
The theory is treated first classically, when it is 
shown that, m addition to the Tyndall and Raman 
effects, scatterings of higher order are to bo ex 
pected, and the point u stressed that asymmetncal 
forces are requir^ for the Raman effect to appear 
The theory is then given in terms of wave meehames, 
and correspondonoes between the two methods of 
treatment are jiointed out The experimental 
techmque, the polarisation of the lines, their 
intensities, and the effect of temperature variation 
on them, are only briefly descnbtd 
Considering the small space available, the dis- 
cussion of results is comprehensive The rotational 
levels in gases, with special reference to the 
selection rmes, the scattering by water ui its 
different states, the broademng of lines scattered 
m hqmds, and the contmuous spectrum appearing 
m certam liquids are all discussed Orgamc sub- 
stances are treated separately, and examplee are 
given of the mternai and external vibrations 
associated with certam radicals The non- 
appearance of Raman lines m the scattering by 
lomc lattice crystals such as rooksalt, and then 
appearance when the crystals have polyatomic 
ions as in the carbonates and sulphates, u also 
discussed The appearance of inactive frequencies 
m great strength is mentioned, and the case of 
calcite IS discuH^ m detail 
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An important omumon m such a survey of a 
rapidly developing subject is the exact date up to 
which material has been included From the non 
inclusion of a reference to the scattering by 
powdered crystals, it may be judged that this 
survey was concluded about September 1929 

A C Menzibs 

Orem Bay TJieram By Dr Gustav Buoky With 
Contributions oy Dr Otto Qlasser and Dr Olga 
Becker Manhcimer Translated by Dr Walter 
James Highman Pp xu + 170 (New York 
The Macmillan Company, 1929 ) 16s net 
Grbn 7 ray therapy means the treatment of disease 
with X rays having wave lengths of from 1 to 3 
an^roms It was inevitable that someone should 
sow to mve a name to the region of the spectrum 
occupied by long wave length X rays The quea 
tion 18 sometimes put Where do ultra violet 
rays leave of! and X rays bogm < The term grenz 
u^ to describe this portion of the electromagnetic 
spectrum has been suggested by Dr Buoky Long 
wave length X rays would seem a preferable term, 
as the rays are considerably longer than those used 
m X ray diagnosis and therapy at the present time, 
especially as only an imagmary boundary separates 
the ultra violet from the X ray spectrum 
An intorostmg section on the physics of these 
rays is oontnbuted bv Dr Otto Glaner The re 
mamder of the book deals with attempts that have 
been made bv Dr Buoky and others to use these 
very easily absorbed rays m the treatment of dis 
ease They are easily absorbed by any kind of 
tissue Oneof the greatest difficulties of their thera 
peutio application undoubtedly lies m their means 
of production These difficulties have, however, 
largely been surmounted now, and there is less 
danger of the accidental production of more pene 
trating rays than is desirable We gather from the 
text that there has been considerable controversy 
among radiologists as to the advantages of treatu^ 
skm conditions with these easily absorbed rays 

A Text Book of lUumnatum By Prof William 
Kunerth ^ x + 269 (New York John 
Wiley and Sons, Inc London Chapman and 
Hall, Ltd , 1929 ) 15s net 
This book is mtended as a text book in illumina 
tion mainly for senior eleotnoal enmneera studying 
at a umversity Two thirds of the Mok is devoted 
to the theoretical aspects of the subject and the rest 
to short ohapten dealing with general prmciples 
affecting the application of lUnmination to special 
problems There is also a short account of twenty 
four laboratory experiments involvmg the use cd 
photometne apparatus and the usual photometno 
calculations ^me of the expenments are de 
signed to illustrate various visual phenomena 
encountered in the study cl illuminating engm 
eeiing 

The subject matter of the book is well chosen, 
and it IS desirable that all illuminating engineers 
should receive instruction somewhat on the hues 
indicated by the author Indeed, a strong case 
could be nuMle out for the inclusion of such a 


course m the training of all eleotnoal engineers 
Unfortunately, the author’s treatment of tlw sob 
ject 18 not all that could be desired The book is 
not free from errors of fact, and qmte a number of 
arguments are developed in a loose and confused 
manner 

The Phyaxee of X ray Therapy By W V Mayne 
ord Pp vm + 177 (London J and A 
Churchill, 1929 ) 10s 6d 
This is, we believe the first book by an English 
author on the physics of X ray ther^y, and Mr 
Mayneoid, who is physicist to the Radio Thera 
peutio Department of ^e Chancer Hospital, London, 
has written a book which cannot fan to be of the 
greatest value to medical radiolc^ts Three 
quarters of the book is devoted to the physical 
properties of X rays, their penetration of and 
absorption by mattra, their quantitative measure 
ment, and their means of production The remainder 
of the book is devoted to a rdsiime of factors afiSect 
ing the choice of therapeutic conditions The author 
18 fully alive to the fact that what is physically best 
18 often clinically impossible He has nevertheless 
shown how to make the best of necessary oompro 
miBo in these matters The information m this book 
hss been very well selected for the particular aim 
that the author has had in view Mathematical 
trtatment is almost eliminated, so that there need 
be no hesitation on the part of medical readers m 
making use of this very valuable book 

Physiology and Anatomy 
Recent Advartces in Phynology ByPlrof C Lovatt 
Evans (The Recent Advances Senes ) Fourth 
edition Pp XU 4- 446 (London J and A 
Churchill, 1930 ) 12s 6d 
The new edition of Recent Advances m Physio 
logy ’ well mamtains the high standard set m its 
three predecessors The whole book has been 
oarefulfy revised, and two chapters are entirely 
new Ihese are of great importance The first 
deals with the coronary circulation , the author 
bnefly explains the exronmentB which have been 
camra out by physiologists particularly Anrep 
and hia collab^tors to determine the oontoilling 
factors of this circulation, and shows that these 
are m order of importance, the arterial blood 
pressure, chemical changes in the blood, uid reflex 
control by the nervous system In the second 
chapter the student is reminded of the long accepted 
theory that pressure high up in the n^ causes 
sloMong of the heart by stimulation of the vagus 
He now learns that this cardiac slowing is due to a 
remarkable reflex imtiated in the dilatation at the 
root of the internal carotid artery, known as the 
carotid smus This reflex has beem dosely studied 
W the experimental method, and Prof Lovatt 
Evans pomts out its importance m the regula* 
tion of blood pressure when affected by such 
changes as severe hmnorrhage and alteration m 
posture 

The raj^ advance of physiological science makes 
it inevitiuile that what was new in 1926 must now 
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bo rolata^y old, but oor odo regret moat be that 
Bomo rabjoote previously disonaaed have to be 
omitted to make room for others So valuable is 
every chapter m this edition that we hope to see 
them ^ molnded m the next, even if hmited space 
oompels some abbreviation 

Th* Mtehantm, of the Larynx By V E Nemia 
V William Heinomnn 

(Medical Books), Ltd , 1929 ) 46s net 

Mb Ntods presents here the results of his extensive 
v^mries mto the form and function of the larynx 
^ey range over the vertebrate kingdom horn 
Lep\donrtn pamdoxa to man, and no ^tail of the 
structim of the forms exammed seems to have 
^pod ^m thorough and fruitful consideration 
The work is elaborate and, as a sustamed effort in 
TOmparative anatomy and physiology applied to a 
neld which is restncted but of wide mterest, 
exempla^ In an mtroduotion of groat generosity 
a^ go^ humour, Sir Arthur Keith remarks that 
the author has the same patient power of aflaomhlint r 
observation as Barwm had and the same h^ 
pursuit of function as urged John Hunter m ail 
hiB quests If these comparisons should induce a i 
oerti^ negativism m the attitude of some readers i 
the book will dispel it Of nearly 600 pages of 
reading matter, there are few which do not servo 
as a vehicle for some pomt of interest and if tho 
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pneral reader were forearmed with such a know 
Wgo of laryngeal structure as may bo obtained 
from an hour s dissection and ten minutes reading, 
he would and this work of soienoe more mterestmg 
than most books about soienoe For the specialist 
it will endure as a major treatise It moludes under 
one cover as largo, if not a larger body of facts 
than the usual speoiahst compilation, but in addition 
it oasts fresh light upon problems too numerous 
to particulanso in a short notice 

Tfe Mycoses of the Spleen By Dr Alexander 
worge Oibson (The Anglo French Library 
of Medical and Biological Soienoe ) Pp xu + 
169 + 10 plates (London Kegan Paul and 
Oo , Ltd , 1930 ) 12 j 6d net 
In this book Dr A G Gibson has amplified the 
suggestion he put forward in 1913 that certain 
forms of splenomegaly wore due to a str^tothrix 
organum mvadmg the spleen His aTaminiLt i nn 
of many spleens mb convinced him that the threads 
generally considered to be altered tissue fibres are 
mainlv mycelial fibres, and he regards these as the 
wusal organism of acholuric jaunoioe and the group 
of conditions knovm as splemo anemia The 
evidence for his oonoluaions is clearly described 
«id well illustrated The investigations of other 
worken who have found similar oiganums are 
nvmwed, and various ontioisms are oonaidered ^ 
AWiough Dp Gibson puts forward a strong ease 
MM M oonvinoed that his views are correct, he 
does not m any way regard this etiological problem 
M solved He mmoatee a line of study requmng 
wmJw mvestimtion, and is content to wait 
results shall be general and uniform before eon 
aideruig his theory to be proved » 


The Science of Voter a Book on the Stngvng and 
Speaking Voice based upon the latest Research in 
rhysics and Physiology with advice to those tn 
t^ested in Talking Momea and other Mechanical 
Jteprodueing Demees By Douglas Stanley 
^ + 327 (New York Boston and Chicago Cari 
k’lsoher Inc 1929) 

In this book the soientifio aspects of voice leooive 
mu^ more elementary treatment than in the works 
of Fletoher or Paget A considerable portion of 
the volume is devoted to the musical uses of voice, 
and the attempts made at their defimtion m 
phimioal terms are of interest In the chapter 
dealing with researches upon breath eiroulsion one 
would have expected to find a careful discussion 
of the infiaencL of tho rosonanoes of the apparatus 
which 18 described as oonsisting of a French gas 
mask strapped tightly over the singer s face and 
connectul by a large rubber tube to an air tight 
^x inverted m a tank of water buck a system 
having resonances within the range of tho smgiTig 
voice would unduly facibtate the production 
certain notes The third section of the book, de 
voted to interpretation and musicianship might 
provide useful material for the psychologist 

Baxnbndge and Menztei Faseniiala of Physiology 
Sixth edition edited and revised by Prof H 
Hartndge Pp xii+497 + 30 (Txmdon New 
York and Toronto Longmans Green and Co , 
Ltd 1929) 14s net 

This is a most popular manual with junior students 
and IS very widely used by them in prepara 
tion for exammations The earlier editions were 
framed on tho plan of Starling s excellent text 
book of physiology and constituted readable and 
oonneoted summanes of the latter ahich the 
beginner found rather formidable Emanating 
in the first instance from bt Bartholomew s 
Medical School, this Lttle text book has undergone 
improvement under the successive heads of phymo 
logy The present edition has been subjected to 
drastic revision with a resulting improvement 
which places it as tho most up to date manual 
now at the disposal of students 

Psychology and Philosophy 
John Dewey, the Man and Jus Phtloaophy Addresses 
delivered in New York in rdebt^ion of hu 
Seventieth Birthday Pp vii + l«l (Cambndge, 
Mass Harvard Uraversity Press London 
Oxford Umversity Press, 19^ ) 10s fid net 
Thibty years aw the young Amonoan who wanted 
to pursue the higher learning was apt to betake 
hunself to a German umversity for three or four 
years But, mdependently of the changes brought 
about by the War that ouatom has become greatly 
modified If he comes to Europe at all, he is mrae 
likely to stay only one year, and it is not a fore 
gone conclusion that the year is spent in Gennany 
The fact is that Amenoa dbb been growing her own 
soienoe and her own philosophy In^ilosophy 
she had, following the European model, her school 
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of neo Hegelians, represented by such a man as 
W T Hams But she seems to have oast aside 
the igms of the Old World, and to have excogitated 
a fdidosophy more m keeping with her own mnius 
and her own outlook The names of William James 
and John Dewey stand out in this connexion as 
names of which any nation might well be proud 
Through them the influence of American thought 
is being felt to the ends of the earth James died 
young, but Dewey is happily still with us He 
passed his seventieth birth^y m October last, and 
the occasion was marked by a celebration in which 
some of the foremost of American thinkers took 
part This book pla'<^ on record what was said 
on that occasion The speeches constitute a worthy 
tribute to a very distinguished man , and we may 
add, for the benefit of people who have not read 
Dewey, that a good general idea of what has been 
going on in recent years in philosophical and 
educational America may be gathers from a 
perusal of these speeches 

PaychalogxM of 1930 By Alfred Adler, Madison 
Bentley, Edwm G Bormg, G S Brett, Harvey 
Carr, John Dewey, Knight Dunlap, J C Flugel, 
Walter S Hunter, Pierre Janet, Truman L 
Kelley, K Koffka, Wolfgang Kohler, K N 
Konulov, William McDougall, John Paul Nafe, 
I P Pavlov, Pnednoh Sander, A L Sohmer 
mann, C Spearman, Lconaid T Troland, 
Margaret F Washburn, Albert P Weiss, Robert 
S Woodworth Edited by Carl Murchison 
The International University Senes in Psycho 
ogy ) Pp XIX + 497 (Worcester, Mass Clark 

Umversity Press , London Oxford University 
Press, 1930 ) 27« net 

Thk editor of this volume is to bo congratulated 
heartily upon having brought about a sort at quin 
quennid stock takmg of psychologiee A com 
panson of this collection of papers with that which 
appeared in 1926 shows fairly clearly the changes 
of attitude and conviction which have meantime 
taken place 

To the interested onlooker the conflict between 
the nval schools of psychology has its amusing 
as well as its edifying aspect According to 
the tradition in which most of us were reared, 
psychology is the science of the mental hfe, and 
ascertains its facts by the method of mtrospection 
According to the behaviourist school which is 
strong in the Uiutcd States, a study so pursued 


IS no science at all, amce science truly so called i8< 
conversant only with the objective facts, which m 
this case are the facts of human behaviour So 
the behaviourist can make no terms with intro- 
spection Similarly^ as Prof Spearman pomts out 
m his spintod contribution, the Berlm ‘ gestaltists ’ 
throw cold water ’ upon refined analysis , the 
structuralists would have the problems of function 
mdcflmtely postponed and the functionalists 
thmk ‘ very small beer ' of the structuralists For 
his part, Ib^f Spearman, who curiously labels 
bimsw a factonst, regards his school as a school 
to end schools, the destmed healer of all these 
unhappy diviBions 

Prof McDougall indicates his position by an 
advance from the purposive ’ psychology of 1925 
to the hormio ’ peyohmogy of 1930 This volume 
also gives, for the first time in the Enghsh lan^age, 
an account of the three leading Russian psychoTogiee 
Prof Murchison claims that psychology is rapidly 
coming of age The more eontroversial papers in 
this collection rather suggest that psychology is 
still sufienng from growing pains 

The Creed of a B\dlog\at a B%olog%e Philosophy of 

Life By Prof A 8 Warthin Pp vm + 62 

(London Constable and Co , Ltd , 1930 } 

Is 6d net 

Ih this httle book. Prof Warthin has put forward 
an argument in favour of a completely scientific 
basis of hfe Yet, with scientific knowledge in its 
present state, this propounded philosophy appears 
to contam as much untrustworthy npgnia as is 
commonly associated with rehgion That there 
18 no proof of an anthropomorphic deity and that 
hfe 18 governed completely by scientific law are 
two maxuns which the author accepts without 
reserve Yet there are still many cloaks of mystery, 
and where we have religious faith, we also have 
scientific hypothesis 

The ohim principle of Prof Warthin’s creed is 
that the complete aim of life is evolutionary im- 
mortahty One assumes, therefore, that he believes 
m ontogenetic mortahty but phylogenetic immor- 
tahty , the latter being made possible by the con- 
tinuity of the germ plMm Such is his biological 
creed What it is, and how one should behave in 
order to conform to its doctrmes, are well worth 
reading The book wiU meet with supporters and 
dissenters, and therein hes its value to mtellectual 
thought 


Forthcoming Books of Science. 


Agriculture, Foreitry, and Horticulture 
MaemUlan and Oo , Ltd — The Student’s Flora of tho 
Bntuh Islands, Su* J D Hooker Re usue , Hortus a 
Concise Piotionaiy of Gardening, Dr L H Bailey 


Anthropology and Archwology 
Oesrgs AUsn and Vnwin, Ltd — Tho Evolutioa of the 
Family, Dr F Mtiller Lyer Translated by F W StoUa 
Browne Oambndgs VnwersUy Press —How it Happened, 


Rhoda Power , The Bronse Age, Prof V Gordon Childe 
G O Harrap and Co , Ud — Folk Tales of all Nations. 
Edited byF H Lee MethiunandCo ,Ltd — AHwt^of 
the Viking T D KendrKk, A Season sWork at Ur Being 
an Aooount of tbe British Husenm Arohicologioal kbanon 
to Babylonia, 1919, Dr H R Hall Ckrford Untvtrstiy 
Press— Nuer Cnatoms and FoIMmo, R Huffman , Meso- 
potamian Ongina, E A Speiser , Clay Figunnes of Baby- 
lonia and Aasyna, E D van Buren 0 SouOsdgs and 
Hspon Paul, Ltd —Tho History of World Civilisation, from 
Prriustono Tunes to Uie MukUo Ages, Prof H Scimudsr. 
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S vob A Hirtory of Modem Culture 164»-ie87 Prof 
P South Wit end Wisdom in Morocco a Study of 
Native Proverb* Dr L A Weetermarck A Sudonose 
Kingdom an Ethnological Study of the J ikun Speaking 
Peoples of Nigeria C K Moek Matriarchy m the Malay 
Peninsula and Neighbouring Countries Q A le C de 
Moubray The Mongol m our Midst a study of Man and 
his Three Faces Dr F O Crookshank New edition 
H F and a WUiierby — The Ongm of ttie Human Skeleton 
An Introduction to Human Osteology Dr R Broom 
The Forroenkreis Theory and the ProgieH of the Orgraio 
World Dr O Klemschnudt Translated by the Rev 
F C R Jourdam 


Biology 

Otorgt Alien and Unmn Ltd — Human Heredity Bauer 
Fischer Lenz Translated by > den and Ce lar Pa il 
Bdward Arnold and Co — Phuoeophy of a Biologist Sir 
Leonard Hill HiU Birds of Srotlani Seton Gordon 
Popular echtion Environment and Ilant Development 
Prof H Lunlegardh Translated by E Ashby with notes 
and adaptations to British conditions CamJbndgo Um 
versttjf Press — ^Agnoultural Entomology Kenneth Smith 
Mendel s Pnnciplra of Heredity the late Dr W Bateson 
Oosssll ond Oo ltd — ^The Science of Life H Q Wells 
Prof J S Huxley and G P Wells J and A ( hurrhtU 
— Recent Advances m Entomology Dr A D Imma 
Qvmey and Jaekton — Oame Animals of the Sudan 
their Habits and Distribution Capt H C Brocklohucst 
Croabff Lockwood and Son — Birds of Nvasaland C E 
Belcnw Oliver and Baud — The Migration of B ittcrfiies 
C B Williams Oxford l/nti rrsity Pres* — The Tntorprota 
turn of Development and Heredity a Study m Biological 
Method Dr E S Russell The Evolution of Biology 
Dr C Singer Index Londinenaia An emended and 
enlarged edition contmued up to the Lnd of tl e Year 
1020 of PntMl a Alphabetical Regurter of Representatic ns 
of E lowering Plants and Ferns Prepared for the Royal 
Horticultural Society of London by Dr O Stapf Vol IV 
(Kadaura Pedicellia) Elarly Theories of Sexual Genera 
tion Prof E T Cole A Manual of Practical Vertebrate 
Morphology T T Saunders and S M Manton bea 
Angtmg Fishes of the Cape (South Afnoa) A Natural 
History of some of the Prmoipal E ishes caugl t by Sea 
Anglers anl Professional Fishermen in Cape Waters C 
L Biden Plants of the Gold Coast F R Irvine The 
Woad Plant and its Dye Dr J B Hurry O Roudedge 
and Kegan Paul Ltd — The Nature of Biology Prof L 
Hogben Seeley Serviee and Co Lid — The Life of the 
Sea Trout especially m Scottish Waters With chapters 
on Reading and Measuring Scales O H Nall Sidginekand 
Jackson I td — ^The Biologv of Mammals Prof J Ritchie 
A Second Biology Prof S Maugham and Prof W R 
Shemffs (Biological Handbooks) The Pnnoiples of 
Amnial Oenetics E B Ford Fxpcrunentel Zoology Prof 
J S Huxley Ammal Morphology Prof W Garstang 
(Text books of Ammal Biology) VniversUy of London 
Press Ltd — General Elementary Biolofnr Lucy 1 Cox 
and Mary E Phillips A Eour Years Course in Nature 
Studv for Junior Schools Flsio V M Kmght H P and 
a WiOiethy — A History of the Birds of Norfolk B B 
Riviere 


Chemistry 

O Ben and Sons Ltd — ^Tho Chemical Investigation of 
Plants Dr L Rosenthaler Translated by Dr budhamoy 
Ghosh J and A Churchill —Recent Advances m Ana 
^ical Chemistry Edited by Dr C A Mitchell 2 vols 
OonstMs and Co ltd — Quantum Chemistry a Short 
Introduction m Four Non Mathematical Lectures Dr A 
Haas Translated 1^ L W Codd Longmans and Co ltd 
— ^Enssrmes Prof j"^ B 8 Haldane Recent Advances m 
PhysuM and Inorganic Chemistry Prof A W Stewart 
New edition Maenullan and ( o Ltd — A School Course of 
Chemistry Prof J R Partington MethuenandCo JJd — 
Practical Physical Chemistry Prof K Fajans and J WUst 
Translated ^ B Topley with an Inteoduotion by Prof F 
G Donnan The Eleotrochemis^ of Solutions Dr S Glass 
tone Natural Terpenes Dr J W Baker Photochemistry 
Dr D W O Style Oxford UnwersUy Press —ChefWMtry 


Schools A Brooks 


I Press Ltd — A Eirst Chemistry for 


Engineering 

Kdward Arnold and Co — Hydrauli s Prof F C Lea 
Now ehtion Ernest Benn ltd — Ihe General Piimiples 
of Chemical Fngineering b G M Ure The Mechamoal 
Principles of Mming Apphoncos Prof H Louis Mineral 
Deposits Prof H Louis Coal cuttmg Machinery and 
its Applications S Mavor Haulage and Winding Prof 
G Poole Motive Power and the Modem Steam Turbme Sir 
Charles Parsons and R Dawson Insulated Llectnc Cables 
C J Beaver Part 2 Manufacture and Testing Part 3 
Installation Electrical Measuring Instniinents Dr C V 
Drysdale anl A C Jolley Part 3 Steady Current 
Laboratory Instrmients Fart 4 Altemating Current 
Laboratory Instruments Rotary Convertors E P 
Whitaker Chapman and Hall Lid — Testing Radio 
Sets J H Royner Charts an 1 Notes on Manno Boiler 
Design H C Walker Swit hgear Practice H F Poole 
Lleotrioal Engineering Practice J W Moares and R E 
Neale Vol 3 Now edition Crosb / Lockwood and bon 

Modem Workshop I ractice I Pull New edition 
Marine Aircraft 1 lementary Naval Architecture Capt 
P H Sumner Punches Dies and Tools for Manufactur 
ing in Presses J V Woodworth New eihtion Naval 
Aichiteot s and bhipbuilder s Pocket Book of Formula 
Rules and Tables and Marine E nginoor s and Surveyor s 
Handy Book of Reference C Maokrow New edition revised 
by L Woollard Boiler House Manual B Fnsby Gas 
Installations and Apphanc s A T Gilbert Punflcation 
and Disposal of Sewa^ C T N irse Mechanical Ilandhng 
and Storing of Matenal O F /unmer With a Forewoid 
by Sir John Purser Griffith New edition Chemical 
Engineering Applied to the Oomont Rotary KUn ^ 
G Martm Longmans aid Co Ltd —Materials and 
Struct irc* Dr E H Salmon Bull lors Materials 
R F B Grindy MetIuenandCo Ttd — I lectnc Light 
anl Power E B Brooks and W H N James Itew 
edition 


Geography and Travel 

Cambridge University Press — Great Bntam Enays m 
Regional Geography by twenty six authors Fditod by 
A G Ogilvie with an introduction by Sir E J Russell 
Second edition Lands of the Eastern Cahphate O Le 
Strange New edition Cambridge School Ginigraphios E 
D Laborde Book 4 The Bntish Empire Jonathan 
Cape ltd — Green Hell J Dieguii Chapman and Hall 
Ltd — Surveying for Schools S W Perrott ( onstable 
and Co lUl — Arabian Peak and Desert A Rihani 
Things Which are Soon Prof A J Toynbee Mae 
miUan and Co Ltd — Ibe Beoorls of the Hudsons Bay 
Company Vol I Journal of Oocmrrences in the Atba 
basca Department Vol 2 Documents Relating to the 
Organisation of the Trade Vol 3 Diary of Overland 
Journey from York Factory to the Pacific t oast The 
Handbook of Panganyika 1030 General Editor 0 F 
Sayers Methuen and Co Ltd — ^Tu lor Geography 1483- 
1883 Prof FOR Taylor O P Putnar^s Sons Ltd — 
Nonsuch Dr W Beebe A Year on the Great Barr er Reef 
Dr C M Yonge Little Amoncs Roar Admiral K F 
Byrd N by E R Kent The Holy Cities of Arabia 
E Butter Popular e lition Hidden Wealth and Hidmg 
People M Teiry O RouOeJge and Kegan Paul Ltd — 
The Travels of Marco lolo Trmialated mto Fndish 
from the text of L E Benedetto by Prof A Ricci With 
and Introduction by Sir Denison Ross The Travels of an 
Alchemist the Journey of the Taoist Ch aim Ch un from 
( hina to the Hmdukush at the summons of Chmgis Khan 
Translated with an Introduction by A Walev Travels 
m India Capt B Hall Selected and edited with a Bio 
graphical Introduction ^ Prof H O Rawlinson Royal 
Otograpkioal Society — Record of the Royal Geo 
phical bociety 1830 1930 Dr H R Mill Seeley 
mee and Co Ltd —The Island Builders of the Pacific 
Dr W O Iveiis 
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M«theni«tical and Phjratcal Sciancti 
Bdtcard Arnold and Co — Leotura ExpanmenU in Optica 
B K Jofanaon O BM and Aon* Ltd — The Scattenng of 
Light Prof Sir C V Roman (International Text Books 
of Exact Scienoo) The Physios of High Iressure Prof 
P W Bndgman (International Text Books of Ixaot 
Soienre ) Ernast Bonn Ltd — The !• ther of fapace Sir 
Oliver 1 edge A and O Black Ltd — Deductive Qeo 
nietry B W M Oibbs« Earth and Sky a Brief Account 
of the £Arth a Situation in Space with Soma Acoount of 
its Internal Structure C H Dobinson Blaekte and Son 
I id — AppUcations of the Absolute Difbrential Calculus 
Or A J M Connell The Physics of Solids and Fluids 
with Recent Developments Selected chapters from 
Muller Pouillet 8 Lohrbwh dsr Hiysik (llth edition 
1929) Prof P P Lwald Prof T lOsihl and Irof E 
Pran Itl iranslatcd by W M Deans and Dr J Dougall 
Cambrtdgt Untterttly Frtta — ^Ttio Mysterious Umverse 
Sir James Jeans The Theory of Rul^ Surfatea W L 
Edge Geometry of Four Dimensiona Dr A R For 
syth Two volumes Radiations from Radioactive Sub 
stances Sir Ernest Rutherford Dr J Chadwick and 
C D Ellis An Outhne of Wave Mechanics N F 
Mott Pnnoiples and Practioe of Geophysical Prospect 
ing Edited by A Broughton Edim and Prof T H 
Laby The Mathematical Papers of Sir William Rowan 
Hamilton Edited by Prof A W Conway and Dr J L 
Synge Vol 1 Geometrical Optics W and R Chambtra 
ltd — Navigation W J Caird and H MoCallum New 
edition cTunman and Matt Ltd — I lectrolytic Conduc 
tion Prof F H Newman MaemMan and Co Ltd 
— Standard hour figure Mathematical Tables Prof L 
M Milne Ihomson and Or L J Comne Edition A 
with Positive Charactenstics m Hie Logarithms Edition 
B with Negative ( hara teristics m the I oganthms 
Astroiomy an Introduction Prof R H BaW Pro 

r Mive iVigonometiy Part 2 Plane Tngonoinetiy 
0 W Brown L^tures on Theoretical Physics de 
livered at the Umversity of Leiden Prof U A Lorente 
Trwislatod by Dr L Silborstoin and A P H Tnvelh 
Vol 3 The thinciple of Relativity for Uniform Transla 
tions (Special Theory of Relativity) Methuen and Oo 
Ltd — TheoretRal Physios Prof W Wilson Vol 1 The 
Quantum I henry Prof F Reiehe Translated by H 8 
Hatfield and H L Brose Now edition The Apphcations 
of Intorferomo^ W E Williams Tables of Physical 
Constants Dr W H J Childs Mine Atmospheres Prof 
I C F StathamandW Payman OTjordVrrwerad^reaa 
— A Manual of Greek Mathematics Sir Thomas L Heath 
An Introduction to the Theory of Functions of a Complex 
Variable (Taylor Senes) P Dienes A Monognmh of 
ViBOoroetry O Barr Slide Rule Calculations H O 
Cooper 

Medical Saence 


Camtmdge Unweratty Praaa — Health at the Gateway 
F W Hope Jonathan Oapa Ltd — Do Mortuis C 
MaoLaunn CaaaeU and Oo Ltd — Radium Therapy 
Pnnciples and Practice Q E Birkett J and A OhurohtU 
— Public Health Practice in the Tropica Dr J B Kirk 
Human Physiology Dr h R Wmton and Dr L £ 
Baybas Recent Advances m Psychopathology Dr M 
Cufpm Recent Advances m Miorosomy Edited by 
Dr A Pmoy ConatabU and Oo Ltd — Social Control of 
tlio Mentally Deficient Dr S F Davies Longmana and 
Co Ltd —The Physiology of Muscular Fxeroise the late 
Prof t A Hombndge New edition rewritten by Dr 
A V Book and Dr D B Dill Methuen and Oo Ltd — 
Mampulation as a Curative Factor Osteopathy and 
Mediome Dr Ethel Mellor Umoerady Praaa — 

The History of Paediatrics the Progrew of the Study of 
Diseases of Children up to the end of tto XVmth Century 
G F Still 0 Routledgt and Kagan Paul Ltd — ^The 


Principles of Epidemiology Dr 0 O Stollybross OharUe 
Sertbner a Sana — Riders of the Plagues J A Tobey 

Metallurgy 

Emeat Bonn Ltd — ^Industrial Steel and Iron i their 
Constitution and Pn^ierties P Oberhotfer Translated 
Iqr W Austin ( hapman and HaU J td — ^Non Metolho 
Inclusions m Iron and Steel Dr C Benedicks and H 
Lofquist Stainless Iron an 1 Steel J H G Monypenny 
Now edition Oroahy Lockwood and Son — Heat Treatment 
in Forging Steel B Saunders 


Meteorology 

•foAn Murray —Temperature Chart (Wall Diagram) 
T Saundere Oxford Unweratty Praaa — Chmate W O 
Kendrew 

Miscellany 

Edward Arnold and Co The Indexmg of Books Dr 
J W T Walsh Gurney tndJaekaon — hkmones of hour 
beore Years Less Two 1861 1929 Abel Chapman With 
a Memoir ^ G Bolam G G Harrap and Oo Ltd — 
Industrial Hntam A Survey Dr A Wilmoro John 
Murray — The Scionce of Markmg Dr Terry Thomas G 
Botdledge and Kegan Paul Ltd Forged Anonymous and 
Suspect DooumenU Capt A J Quirke 


Philosophy and Psychology 

George Allen and Ununn Ltd — Tlie Education of Chil 
dren T)r A Adler The Religion of Man Being the 
Hibbert Lectures for the Year 1930 Rabindranath Tagore 
The Structure of Thoight L hisclier Translated by 
W H Johnston Number the Language of Soienee 
Dr 1 Dantsig Eduard Arnold and Co The Animal 
Mmd Prof C XJoyd Morgan Rodder and Stoughton ltd 
— Tho Sub normal School C9iild Volume 2 Ibe Back 
ward Child Prof C Burt Longmana and Co Ltd — 
Social Psycholo^ Prof E T Kreuror and Prof W C 
Rookless Child Psychology Margaret W Curti MaemtUan 
and Co ltd — T1 e h aith of a Moralist Prof A £ Taylor 
2 vols (Gifford Lectures 1926-1928 ) Methuen and Co 
Ltd — A Modem Introduction to Logic L bussn btebbmg 
The Social Contract of the Umverse C G Stone Lectures 
on Ethics Immanuel Kant Iranslated by L Infield 
With an Introduction by Prof J MocMurray Psychology 
a Study of Mental Life Prof R B Woodworth Ni^ 
edition Oxford VnweradyPreaa — A Histoiy of Psychology 
m Autobiography Vol I Q Routledge and Kegan PoM 
Ltd — Intmlectum Growth m Young Children Susan Isaacs 
With two Appendices by N Isaacs The Concentric Method 
in the Diagnosis of Psychoneurotios Prof M Loignel 
Lavastme The Psychology of Intelligence and Will H G 
Wyatt Intena^ive Psychology a Study of Umt Re 
sponse W M Marston C D Ki^ and Elisabeth H 
Marston Charlea Acrtbnrr a&ona — The Dynamic Umverse 
Prof J Mackaye 

Technology 

Emeat Benn Ltd — Tho Chemistry and Manufacture of 
Pigments and Pamto C A KlemandW G Aston Modem 
BnckmiUung A B Bearie New edition The Chemist^ 
and Physios of Clays and other Ceramic Materials A B 
Bearie New edition, The Histoiy of the Qos Industry 
W 1 Dunn The Manufacture of Gas H HoUinp 
fmd others Qos Colonmelxy Major O G Hy^ and F fi 
Mills Hie Chemistry and Technology of Artificial Silks, 
A J Hall Chapman and Hall Ltd — Electro Deposition 
of Chromium D J Mocnaughton Oroaby Lockwood and 
Aon —Woodcraft Des^ and Ccmstraotion Q H Barker 
The Modem Soap and Detergent Ihdustiy beoond editum 
reviaed by Dr O Martin Vol 1 Theoiy and Praotwe 
of Boapmaking 
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retired on Aug 1, 1912, having m 1911 been raued 
to the knighthood 

Long a member of the Tnntitution of Naval 
Arohiteots, Sir Wilham Smith became a member 
of Council m 1887 and a vice president in 190b 
He undertook the design of the well known Ant 
arctic expedition ship Dvtcovtry became vice 
chairman of the Board of Trade Committee on the 
Load Line for Merchant Ships for eight years 
was chairman of the Board of Studies m ( ivil 
and Mochamcal Fngineenng for the University of 
London, and was also chairman of the Advisory 
Committee of the WiUiam Froude Experimental 
Tank at the National Physical Laboratory He 


was also a member of the Technical Committee 
responsible for the restoration of H M S V*Uory 

Wb regret to announce the following deaths 
Di Lewis b vans founder of the Lewis Evans Col 
lection of caily siitntiho instruments at Oxford on 
bept 2*5 asird seventy seven years 
Mr Daniel (>iiKRenheim an American financier and 
membei of the mining firm of Guggenheim Brothers 
who established in 1926 the Daniel (xiiggenheim Fund 
of f'iOO 000 for the promotion of aviation on Sept 28, 
agwl sovinty four yoais 

Su hiancis Watts K ( M G first prmcipial of the 
Tropeiial College of liopical Agruiilture at Trmidod, 
on Sept 26 agi^ seventy years 


News and Views 


Thkbe has recently been in progress at the Avon 
mouth Docks Bnatul an expel imental demonstration 
of the possibilities of a new system of liydio electiual 
power development by means of the hea 1 due to the 
tides which in the estuary of the Severn aie of the 
order of 30 40 ft Hitherto the economical develop 
ment of tidal power on comraen lal lines has been 
beset by the difiQculty of obtaining uninterrupted 
functioning of the generating machine The turbines 
roquirmg a minimum head or pressure for working 
purposes m the noighbourhocxl of 10 ft are necessanly 
moperativo during such times os the dilleronco be 
tween the level of the impounded water and that m 
the outer channel is less than this Che periods aie 
ouniuderable and may absorb a third of the tidal time 
Iho difficulty can be ovetoome by a complex system 
of auxiliary basins or reservoirs but the cost of these 
IS generally prohibitive Under the new system 
which IS due to Mr Paul bhishkofl and is being 
exploited by Hydro Thermal Power Ltd of West 
minster a portion of the iniwer pioduced by the 
tuibmes under tidal action is converted into heat by 
means of a water friction biake the heated water 
being stored under pressure in a steam nccumulatoi 
When the tidal head falls below the minimum le 
quired to drive the watei turbme power is generated 
by a turbo alternator driven by steam from the 
accumulator In this way the intermissions of tidal 
force are bridged ovei The power system is of 
course, of a dual nature being partly by water an 1 
£iartly by steam, but it has the ment of being self 
tontamed and is indeed quite simple in design The 
experimental plant at Avoiimouth is only of small 
eahbre with an ordinary continuous load of 16 kw 
and a peak load of 32 kw but its successful operation 
opens emt a wide held of possible development for the 
Shishkofl 83rstem ^ 

A VEBY mterestmg and, it is hoped a far reaching 
development m the campaign against foot and mouth 
dmnnnft is mdioated in an important new order issued 
by the Mmistry of Agriculture under the Diseases of 
Animals Acts, tnalrmg provision for the use of immune 
serum m the endeavour to check the spread of this 
most highly infectious and costly disease The order 
provides that • The Muiister may, for the purpose of 
No 8179, VoL 126] 


preventing the spread of foot and mouth disease, 
treat with scrum as otton as may be in his opmion 
necensaiy any animals whirh may have been m 
contact with animals affected with foot and mouth 
disease ot whu h have in his opini in been oxfiosod to 
the longer of infection ot that disease This order 
marks a xory big step torwaid as it indicates strong 
leas >n to hoiio that one of the greatest ditfaculties 
hitheitu met with m the spiead of the disease and its 
control by serological methods has been overcome 
Tliat diftnuity was due to the fut that there are 
Hcvoral strains of the vims of foot and mouth 
disease and h\ per immune setum found to ho offeotive 
ngamst one stram failed to produce any protection 
against the others As the source of infection m 
Great Britain was varied p issibly h iiropoan or even 
South Ameiicaii seiiim prmd to be effective in one 
lase was quite useless m the next ease Ihere are 
three known strains t f virus and the obvious aim has 
boon to pitsluio a sonim effective agauist all three 
It 18 believed that this hn« now been accomplished and 
it iH this tnvalent serum that it is proposed to use 
l*oituiiately it is lieing prejiared on the Contment 
(Holland and fjormany) so the establishment of an 
institute for its prodnition which would inevitably 
bo a possible source of danger in Great Britain, will 
be unnecessary 

liiF |>assivo immunity to foot and mouth disease 
produced by the new set um is only of ten days duration, 
so the mooulation will probably have to be repeated onc^e 
or twice in on outbreak 1 ho slaughter policy of affected 
anxm ils is not to bo varied tor the somra is preventive, 
not curative and it is essential that rho animal produc 
mg vims be stamped out There must be no possible 
risk of producing carriers 1 he great value of this new 
piooedure snll be that when an outbreak occurs animals 
m the vicimty can be immediately mmunised and it 
may be possible if sufficient material is available, to 
establish an immune circle around the outbreak and 
so enormously reduce the danger of ita extension 
Occasions have occurrotl m the post where most valu 
able nwiTnals have liad to be destroyed, not because 
they were affected but because they bad been exposed 
to infection It is to be hoped that, aa the result of 
the new procedure, such animals may be saved 
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Stookownera should be roMSured that sinoe the serum 
oontuns no living virus tiiere can be no danger m ita 
use The order provides that the expenses mourred 
m its execution must be borne by the owner of the 
animals, and may be recovered summarily as a oivil 
debt The Ministry of Agriculture is to be oongratu 
lated <« this forward st^, and there is good reas<m to 
hope that it will be fully justified 

Mb WAnxKB Qoodaobk, a past president of the 
British Astrononuoal Association and the director of 
ita Lunar Section, recently gave the sum of £800 to the 
Association for the foundation of a medal and gift, to 
be swarded at mtervals of a few yean to a member of 
the Association, selected by the Council, in recognition 
of useful astronomical work earned out imder the 
auspices of the Association The flrst award has been 
made to the Rev TER Philhps, a past pieaident of 
the Association and the director of its Jupiter Section 
Mr Phillips has for a long time been a most active 
planetary observer and draughtsman , he has brought 
out several memoirs on Jupiter, m which he has laid 
special stress on the rotation penods of different 
markings on the planet, and has detected several m 
stances of abnormal motion He wrote most of the 
descnptive articles on the planets in the new edition of 
the “ Encyclopwdia Bntannica ' 

Mb Panxirs was president of the Royal Astro 
nomioal Society 1927 20, and was awanled its Jackson 
Owiltmedalafew years earlier Hehasalsogivenmuch 
time to the observation of variable stars and double 
stars He appbed harmonic analysis to the variable 
star observations, and his results suggested their 
division into two groups which were differentiated by 
the relations between the first and second harmonics 
Mr Phillips s observatory is at Headley, near Epsom 
Surrey His two chief instruments are an 18 mch 
reflector bequeathed by the late Mr H B Oreentothe 
British Astronomical Association, uid an 8 inch re 
fraotor lent by the Royal Astronomical Society , the 
reflector has been remounted m an open lattice work 
tube, which is found to give improved defimtion The 
medal and gift will be presented by the president of 
the Association, Capt Ainslie, at the annual gener^ 
meeting on Oct 29 

Eably this month an expedition from the Umver 
sity of Cambridge will sail for Mombasa to cany out 
biological mvestigations of certun little known lakes 
m Kenya and Uganda The parUcular objectives 
will be Lakes Rudolf and Banngo m Northern Kenya 
and Lake Edward m Uganda This follows upon 
mtereet m the ecological aspects of the great Afnoan 
lakes which was started by the Oovemment fishing 
surveys of Lakes Victoria and Albert m 1927-28, and 
Miss P M Jenkm’s recent work on the smaller lakes 
m the Kenya nft valley The oollectiona resulting 
will be deposited m the Bntish Museum (Natural 
Histcny), and smoe the lakes to be visited have never 
been exammed thoroughly, it is anticipated that a 
number of new forms of life will be revealed Woric 
will be done on the chemistry and physiography of 
the lakes, and the ecology will be studied m as much 
detail as poeaible Another side of the work will be 
No.3179,Vol 126] 


the examination of high levM beaches around the nft 
valley lakes This is expected to provide evidenoe 
oonoeming the previous land aod water distoibution 
during tiie Afnoan pluvial periods, additional to that 
already found by Mr L S B Iioakey m Kenjra aod 
Mr E J Wayland m Uganda The expeditaon w 
being fliuuieed by the Royal Sootety, Bntish Museum 
(Natural History), Royal Qeographioal Sooiefy, 
Bntish Association, Feroy Sladso Memorial Fund, 
Gloyne Fund, and the Cambndge Balfour Fund It 
will be under the leadership of Dr E B Worthington, 
and other raembeia from Cambndge will be Mr L C 
Beadle as soologiat and Mr V E Fuchs as geologist 
and surveyor 

Om Sept 25 the honorary freedom of the Borough 
of Kendal m Weatmoreland was oonferred on Sir 
Arthur Eddington, Plumian professor of astronomy 
and expenmental philosophy m the University of 
Cambndge, m reoogmtion of hia high scientifio attem- 
ments and contributions to knowledge Sir Arthur 
was bom on Deo 28, 1882, m Kendal, where his fether 
was headmaster of the Fnends’ School m Stramongate, 
a school m which John Dalton served for a time as 
assistant master An appreciation which had been 
sent by Sir Obver Lod^ was read by Mr H C 
Wilson, of Kendal, m presenting Sir Arthur to the 
Mayor Sir Oliver referred to Eddington s mathe 
matical work on the constitution of the stars and said 
that he 18 well known for his interpretation and ex 
tension of Emstem a work Special tribute was paid 
to hjs gift of popular exposition Sir J J Thomson, 
Master of Tnnity College, Cambndge. also sent a 
tnbute, m the course of which he said that Sir 
Arthur is one of those rare oases where great literary 
IS oombmod with great scientific abibty ’ Sir Arthur, 
m relying, said that be was glad that ' Kendal has 
recognised soientiho work as service of pubho un 
portanoe, not in any matenal bmisc but perhaps 
in some fuller sense ’ 

In the ooiuse of its report, the Royal Commission 
on Agnculturo in India dealt m detail with the 
possible scope and duties of tho Imperial Agncultural 
Research Institute at Pusa, and recommended that 
a director possessing both administrative abihty 
and expenence m agnoultund research should be 
obtained from Great Bntam Ihe India Ofiice has 
offered the appomtment to Dr B A Keen, of the 
Rothamsted Expenmental Station, Harpenden, who 
will leave Ehigland on Oct 7 on a year’s leave of 
absence, which is being granted him by the Lawee 
Agncultural rrust with the oonourrenoe of tha 
Ministry of Agnoulture Dr Keen jomed the 
Rothamsted staff in 1918 At the outbreak of War 
be was oonunissioned to the Suffolk Regunmt and 
served m G^poh and Faleetme On his return to 
Rothsmstod m 1919, he became head of the Boil 
Physics Department, and m 1928 he woe appomted 
to the new poet of aaaistant director, which he still 
occupies In 1924 he was elected a fellow of Uni- 
versity College, London 

At the Foreetiy Siib Seotum of the Bntoah Aaaooia 
tion meeting at Bristol m Septembor, Mr Alexandw 
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Howard, m a paper entitled Our Bntuh grown 
Hardwood Treea and Timbera directed attention to 
the preeent heavy fellinga and the almoat total abeenoe 
of replantmga of the fine hardwood speoiee of Britain 
— oidc, aah, beeoh elm, and eo forth Mr Howard 
pomt^ out that the exieting and often magmfioent 
examplea of theee epeoiee in woods on private estates in 
Britain had resulted from the energetic and patnotio 
planting of the propnetora m the seventeenth and 
eighteenth oentunee Such plantings fell mto abey 
anoe during the nmeteenth century, as the country 
and the nation e statesmen were no longer mtereated 
in hardwood timbers, owing to changed economic con 
ditions The latter day imposition of heavy death 
duties has not only precluded the descendants of the 
former planters from carrsnng on the good work but 
18 resulting m the break up of big estates coupled with 
the fellmg, on on mcreoamg scale of large numbers of 
the magnificent trees and woods which have for so 
long made Fngland famous as a beauty spot among 
the nations Mr Howard faces the fact that although 
the pnvate proprietor may hope to make a profitable 
investment in planting coniferous woods ho can no 
longer hoi>e to do so by planting hanl woods Ihe 
folly of the present system of taxation lies in the 
fact that timber represents so much capital which 
on realisation is being aqusuidered by the recipients os 
soon as received 

RKXBbrNCEh are sometimes made ui daily news 
papers to the planting of trees by small holders 
Anyone conversant with this matter is aware that 
the mere planting of trees is but tlio first step the 
results of such planting will depend on the techm 
cal supervision the treea receive during at least the 
first forty years of their lives and the period in 
the cose of hardwoods may well be longer Mr 
Howard points out that the forestry Commission 
has limited its work mainly to softwoods and has os 
yet done little towards the replontmg of hordwcxxls 
His suggested remedy for the present position is to 
have a Ckivenirocnt forestry Deiiartment which 
would have power to control all matters relating to 
forestry to recommend expenditure and to regu 
late all forests without itself cwnying on the trade 
of either planting, rearing cultivating felling, or 
selling He oonsidera that such a department might 
be m a very much better position But under exist 
mg ocmditions m Great Britain, to which forestry 
practices m other countries have at preedit htUe appli 
cation, a Qovemment departmmt, the sole work of 
which was to control all matters relatuig to forestry, 
recommend expenditure, and regulate all forests 
would produce httle of prootioal value Mr Howard 
states that Hveiy man, woman, and child might be 
said to be a potential planter All that is required is 
assistanoe and enoouragemmt from tiie Qovemment 
If by tills it 18 mtended to imply that given the 
money, the people will plant and look alter trees, and 
that the results will be suooeesful m the future, it is 
to be feared that Mr Hosrard is unduly sangume 

M Bx TonOHST, vice president of the French 
Astronomioal Society, mokes a strong appeal m La 
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Nature for Sept 1 for the collaboration of amateur 
photognqihers m helping to get mterestuig and m 
stmotive photogr^hs of lightning flashes and aUied 
phenomena The best methods of doing this were 
discussed by the French Sooioty on Mar S last and 
a rteum6 is given of the oonolusions reached Light 
ning IS photographed in order to get a notable picture 
or for purely soi«itifio purposes In the latter case, 
the film should be changed after each flash When 
a movable film is available, as when a ome camera is 
used, very uutmotive pictures con bo obtomed Some 
times also the camera is rotated at a given rate about 
a vertical axis and exoellwit results obtained Photo 
graphs are m existence showmg successive flashes 
following exactly the same path The size and kmd 
of the oamera used are not of great importance 
M Fouebet says that a photograph taken with any 
kmd of apparatus is bettor than no photograph at all 
For example it is most regrettable Uiat although 
globular lightning has recently boon soon hundreds of 
times yet there is no authentic photograph of it in 
existence With almoat any portable ome camera an 
excellent photograph of it could be taken Mathias 
has shown that at certain seasons and m certain 
mountainous regions tliese phenomena occur fairly 
often 

Fo obtam good stereoscopic photographs of light 
rung it 18 necessary to have two observers at stations 
about 200 metres a])art They can uso electric torches 
for signalling to ono another or bettor fix up tele 
phone oommtinioation Some good photi grapl^ have 
been taken m this way tho hghtnmg standing out m 
relief A table is given tor the host length of base Ime 
to use for given focal lengths Although with movable 
films It IS possible to see roughly tho true nature of 
tho flash wo arc still quite igiioiant of its method of 
pro 2 )agation In general the discharges are multiple , 
the first discharge bla/iw the way and the rest follow 
in the hot and ionised chanml it has left Traces of 
this channel are clearly shown by photogiaphs Be 
tween earth and cloud tho discharges ai e nearly always 
multiple In many oasee the discharge is practically 
an electric arc foi an appreciable time and produoea 
serious meohamoal and oalonfio efieote h lashes be 
tween clouds, however, are generally simple Light 
ning ims often been obeervod curving towards the 
eartii, and this has been attributed to the stratifl 
cation of the atmospheric layers Ihere are many 
problems to be solved and the help of amateur photo 
! grapbers can bo of the greatest assistanoe to meteoro 
logiste Ihe French Astronomical Society, Hotel dss 
SooiOtOs savantee, 28 rue Serpento, Pans will gladly 
receive photographs of lig^itning, and those of scientiflo 
mterest will be published m La Nature 

Thx Bird Sonctuanes m the Royal Poiks m and 
about London oontmue to do good work for the pubbo 
as well as for the birds, and it is regrettable that a small 
mmonty of the people still abuses the pnvilegee Hie 
stealing of the eggs of Magellan geese m the Hyde Park 
and Kensington Gardens Sonotuary will be resented by 
none more than the public thenoselves The Annual 
Rqwrt of the Sanotuanes Committee for 1829, now 
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again published m pamphlet form by H M Stationery 
Office (price M net), given many examplen of un 
provMnente in the reserves Undergrowth generally 
has been thmned to aid ground feeding birds, clumps 
of brambles and nettles have been planted in Ken 
smgton (lardetiB, thickets in (Ireenwioh Park, currant 
bushes, barbemee and teasels m Richmond Park, all 
to provide more food and cover to binl visitors The 
lists of nesting birds and migrants show how great 
variety may be seen even in the heart of London 
When the sun bathers forsake the Serpentine, their 
places will bo taken by immigrant ducks from the far 
north there were 250 tufted ducks and more than 
60 pochards last winter Even a little auk from the 
open ocean visited the Round Pond In these havens 
of peace the struggle for existence goes merrily on 
Magellan geese attacked all and sundry, hemng gulls 
devoiireil the chicks of mallard, and mallard caught, 
drowned, and ate too venturesome sparrows It is a 
lesson for those who would protect indiacmmnately 
all the birds m a sanctuary or in a country 

In a recent imragraph we referred to the work of 
the National Central Library (formerly the Central 
Library for Students), which endeavours to correlate 
m Bntam the efforts of mdividual libraries to meet 
the needs of aonous students Readers may be re 
minded that this and several other Bntish libraries 
take part m a much muie extensive oorrolation scheme 
inaugurated by the International Institute of Intel 
leotiud Co operation of the League of Nations hor 
several years this body has beon endeavouring to 
collect information regarding the national and central 
libraries of different countries, with the view of creat 
mg a liaison between existing services This was 
accx>mi>lished at the end of 1028, when a co ordinating 
service of libraries was established by the International 
Institute In order to increase the value of the co 
ordination, at the request of on mtemational congress 
of hbranans held m 1020, there has just been issued 
a Guide dee services nationaux de rensoignemente du 
prot et dee ^changes intemationaux (Pans Tnstitut 
International de Coo]i5rstion Intelleotuello, 1930) 
In this appear c onciso notices of the centres of bibliu 
graphiial mformation in every country where they 
exist or are m process of organisation, and m addition 
the addresses are given of all the bureaux for the 
mtemational exchange of {lublications Fifty five 
nations or States are represented m the lists, an 
indication of the possibilities of this newly founded 
mtemational service 

Dubino the visit to Edmburgh of the I ronch branch 
of the i raiiLO Scottish Society on Sept 26, the French 
Ambassador unveiled, at the Royal Edmburgh Hos 
pital for Mental Diseases, a bust of Or Phillippe 
Pmel, the Pans physician who gamed undymg fame 
by his reformation of the old barbarous methods of 
treating the insane Pmel was bom on April 20, 1746, 
studied at Toulouse and Montpellier, and then went 
to Pons to study botany, zoology, and anatomy Ho 
become known as a translator and editor of modtoal 
Works, was madephysicum m chief at Biootre m 1702, 
and latear hdd a similar position at the hospital of 
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SalpOtndre The reforms he mtroduoed m both m* 
stitutions led to the award of the Legion of Honour, 
and he was admitted a member of the Institute of 
France He died on Nov 26, 1826 
Thk Council of the Television Society has recently 
taken steps to co ordinate the exjienmental work of 
the members m such a maimer that certam well- 
defined lines of collective research or group expen 
mentmg tan be undertaken A Research Committee 
has been formed to direct and assist members who 
desire to take an active inteiest in the work of the 
Society and in the advancement of the study of tele 
vision A survey is to be mode of the membemhip, 
with special reference to technical quahhoations and 
faoihties of members to as8i<tt in experimental work , 
and educational institutions, imivemties, and com 
meroial Arms are to be approached to give faoihties for 
group research The Committee has undertaken to 
formulate definite group expenments to bo divided 
amongst members m such a way tliat their work, when 
completed will form a definite lontnbiition to our 
knowledge of the subjec t Those results will be edited 
and published in the Society s Proeeedtnga to be 
issued three times a year As a preliminary stop, the 
Committee has dec ided to consider a jomt demonstra 
tion to be given at the armiial exhibition of the Society 
to be held m April of next year 
Thk Mmistry of Agriculture desires that full use 
should be made by mycologists and plant pathologists 
in Great Britain of the facilities offeied by the Impenal 
Bureau of M>iology This Bureau has been sup 
ported financially by contributions from the govern 
monts of the Dommions India, the Sudan, Iraq and 
moet of the Colonial Dependencies The British 
government has hitherto not made any financial con 
tnbution, its aid havmg taken the form of the pro 
vision of a government building for use rent free by 
the Bureau A new and more commodious bmidmg 
lias been erected to house the Bureau near the Her 
barium at Kew (at Ferry Lane, Kew), and aiiange 
ments are being made by which substantial financial 
aid sliall bo given in future by the three home govern 
monts, which will enable the Bureau to extend the 
8co])o of Its activities The Bureau is directed by 
Dr B J Butler For the purpose of dissemination of 
mformation, it publishes the Renew oj Applied Myco 
logif, which gives a monthly survey of all current 
hterature dealing with phytopathology and e( unomio 
mycology from every part of the world Imperial 
mycologioal conferences are held, under the auspices 
of the Bureau at mtervals of hve years It under 
takes the identification and study of fungus and 
bactenal plant pathogens , and it maintains a museum 
of tropical plant diseases uid a lendmg library for the 
use of mycologists 

As the result of a conference between the railway 
oompcuuee of Frtmoe and the Minister of Public Works, 
a uniform system of electno signalling has been 
adopted and will be used on all the railways m France 
The installation of the new electno visual system to 
replace the many meobaruoal systems m use will begin 
next year and will coat about £600,000 There are 
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important umovationa made m the colour of the h^hta 
The ‘ line free eignal, which is mdicated at present bjr 
a white light, will m the future be signalled by a green 
light, thus bringing it mto bne with the colour used 
in all other countries An orange yellow colour m 
dicates that the driver is to go slow Violet will be 
used m shunting operations and to sigmfy direction 
The ' slacken speed signal is given by two yellow 
lights placed horizontally followed by two yellow 
hghts plcKied vertically Bed remains as the danger 
signal The present use of mechanised systems whioh 
vary m different regions of h ranee causes difficulty 
whoi engine drivers are called upon to run trams over 
systems to which they are not accustomed Trouble 
due to this cause was acute durmg the War As the 
new signalluig apparatus has been already tested on 
the Est, the Btat, wid the Orleans lines, no difficulty 
is anticipated An identic al electrical system of lunom 
ous signals will be used m the day tune and at mght 

An instructive official table m connexion with 
mtemational statistics of elect! ic supply is published 
in the Eledroteehntaehe ZeUsehnft fot June 12 It is 
compiled from the data collected by the mtemational 
conference of high tension supply networks The 
data show notable contrasts In Switzerland prac 
tically the whole {lopulation has electric supply 
available, whilst in Japan there is only about 20 per 
cent of the population similarly situated England 
consumes 4 4 tons of coal per year per head of the 
population, which is the largest for any of the ( uuntnes 
given In Switzerland nearly 70 iier cent of the 
available power w harnessed whereas in Norway there 
IS only about 16 per cent The total maximum load 
per head of the population is crediteil to Norway, 
and Canada and Switzerland come next The total 
capital cost of the generating «uid distributing syitems 
m Fngland is 222 million pounds, whilst in Canada 
it amounts to 167 6 million pounds In the latter 
country, only about a third of tho total is invested ui 
distnbutmg plant The reason for this is that a very 
large fraction of the total energy is taken by large 
mduBtnal consumers situated near to the generating 
stations It 18 hoped that next year fuller inter 
national electrical statistics will be given Tins is the 
first year of their publication and not many countries 
have sent m data 

Thb prmcipal mtemational passenger traffic to and 
from Spam and Portugal mainly for the capitals 
Madrid and Lasbon, passes through the frontier town 
of Trim near San Sebastian, where luggage is exammod 
by the customs officers ]<rom this town the mam 
Ime follows the coast to San Sebastian and then turns 
off from the sea and gradually rises through the foot 
hills of tho Pyrenees to an alUtude of 2000 feet where 
the first ndge of the mountam is pierced by a tunnel 
which emerges at Alsasua Iho section from Irun 
to Alsasua has been electnfaed by the North Spanish 
Railway , the Pajares mountam section and the 
suburban railways of Barcelona have also been 
electrified with direct current at 1600 volts In the 
Brown Boom Bstnew for August there is an account 
of the express locomotives that have been buflt for 
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the Irun Alsasua section of the railway Each loco 
motive IS capable of developing 2700 h p at the tread 
of the wheels and is capable of hauhng a passenger 
tram weighmg 400 tons (exclusive of the locomotive) 
at a speed of 40 miles an hour up an mclme of 1 66 
per cent bpeoial vacuum brakes are used and tho 
braking force fur the whole Ixximotive eixuals 177,000 
lb weight There are six dnvmg axles dnven by six 
senes wound motors which can be ooimooted m vanoue 
ways fur altering the speed Pantograph collectors 
with double bows are use 1 to collect tho current 
Regenerative braking w also employed so that when 
going down lull oloctno power is generated by gravity 
All tho mechanic al jiart of the locomotives was budt 
by the bpanish Babccx,k and Wilcox Co to tho design 
of Swiss eugmeors 

Mb E Shinwkix M P , the Secretary foi Mmts 
has appomted Prof Henry Louis to hold a local inquiry 
into the possibility of develoi>mg the production of 
gold and other mmerals m Menonothslure 

Dk 11 H Mann assistant director of tho Wobmn 
sub station of the Rotbamsted Experimental Station 
IS shortly leaving h ngland for south Russia to advise 
as to the possibility of the extension of the tea giowmg 
mdustry Before jommg tho Rothamsted staff Dr 
Mann was engaged m tea research in In lia whore 
ho became lecognised as one of the loading experts in 
tho cultn ation and management of tho tea plant H e 
IS expected to be away until December 

In an article m Nati RB of Sept 20 p 466 referring 
to the pioduction of artificial pearls by LumoiUB the 
question was asked whethoi his oxi>crimental shells 
are still in existence A correspondent has pomted 
out that tho shells and also specimens of artificial 
jiearE made by T mneeiis are mi hided m the Linnean 
Collection of Shills in tho possossioii of the Linnean 
bociety of I ondon and wore among tho exhibits from 
the Linnean f olloctions urrangoil in 1 1 nni xion with 
the hifth International Botaniial tongioss held in 
August last 

Past I (Medical Tables) of The Registrar 
Oeneral s btatistical Review 1029 has been issued 
(London H M Stationery Office price 7« 6d ) The 
birth rate for 1929 16 3 iier 1000 persons hvmg was 
tho lowest that has been roiirdod ihe death rate 
was 13 4 per 1000, agauist 117 for the previous year, 
tho nse ^iiig accounted for bv the high mortality 
occasioned by epidemic influonra and tlie severe 
weather in hebiuary and March The sami cause 
increased tho mfant mortality to a rate of 74 per 1000 
live births or 0 per 1000 above that for 1928 The 
death rate from cancer was 1437 per itulhon living, 
agamst 1426 foi the previous year beuig tho highest 
crude rate reoonlod The rate for suioide was 126 
|ier million the highest figure on record Deaths 
from accidental uijiuy by moohamcal vehicles on 
roads mcroased from 4492 m 1927 to 6261 m 1928 and 
6799 m 1929, of which 1 162 were caused by motor 
oyoles 

Thk new catalogue of the Wild Barfield Eleotno 
iumacos Ltd Holloway, N 7, describee electro 
magnetic steel hardcuung fumaoes which have an 
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effloienoy of about 90 per cent This high effiotenoy Institute, Worksop (Oct 8) An assistant Govern 
IS obtained by means of a special form of fan moor ment analyst Hong Kong — The Private Secretary 
porated m the oven At 100“ C this fan mcreases (Appomtmenta) Colonial Office 2 Richmond Terrace, 
the rate of heating thirteen times and at 260“ C four Whitehall S W 1 (Oct 8) A lecturer m experimental 
and a half times This effects great saving in the psychology in Otago University Ounedm Now Zea 
running costs In the old days steel was tempered laud — ^The High Commissionei for New Zealand 116 

by reheating the hardened steel until it assumed a Strand W C 2 (Oct 10) A clinical assistant at the 

certain colour due to the gradual formation of a Radium Institute — ^The Secretary Raihum Institute 

film of oxide on it the thicker the him the deeper the Biding House Street W 1 (Oct 10) An assistant 
tint Modem methods of tempermg consist in re radiologist at the Mifldlesex Hospital The Secretary 
heating the steel either m a bath of oil lead or salt Supt Middlesex Hospital W 1 (Oct 11) A bactcno 
or in an air tempering oven The last method is the logist and a senior baoteiiological assistant under the 

cleanest and safest m operation There are no fumes Devon < ounty Council — The County Medical Officer, 

and the running costs arc lowei owing to the absence 4 Bamiield Crescent ExtU r (Oct 1 1 ) Two tom 

of salt 01 oil rt placements The introduction of porary drainage inspectors under the Ministry of 

forced circulation by a paddle fan makes it not only Agriculture and Fishenos for technical work in eon 

possible to heat the (haige very rapidly but also to nexion witli land drainage The Secretary Ministry 

secure almost uniform heating It w claimed that of Agriculture and hisherioe 10 Whitehall Place 

these furnaces con ojierate within 1“C to any required SWl (Oct 13) A semor technical officer in the 

temiieiatiiio without attention Admiralty Tochmoal Pool The becietary of the Ad 

nuralty (C E Branch) Whitehall b W 1 (Oct 16) 

Ai PLICATIONS are invited for the following apiMint A radiologist to the Royal Infirmary Edmbiirgh — The 
ments on or before the dates montinned — An assist Cliairman Royal Infirmary h dinhurgh (Oct 20) A 
ant in the Mechanical I ngineering Do|>artment and lootiirer m the Department of Botany King 8 College 
two graduate asaistantsmthcMathematicsDepartmont I ondon (special subject plant physiology) The 
of the Munuipal lechnical t ollege (ovcntiy — ^Iho Secretary Kings College Strand W C 2 (Nov 1) A 
Director of I ducalion l< diuatK n Department Coun Pilkingt >n fellow m cancer leseaich in the University 
cil House C ovButry (Oct 0) An assistant analyst m the ofManchostir The Registrar University Manchester 
Health Department of the Municqiality of bmgaiHire — (Nov 16) A graduate for physics and mathematics 
Feme and Williams 1 Victoria btroet S W 1 (Oct 6) m the County lot hniial and Secondary School Work 
A full time let turer m mming m the County Technical mgton Tlie Prmcij al C lunty lechnu al and Second 
Institute Works jp — The Print iisvl C ounty Technical arybchotl Workington 

Our Astronomicml Column 

New Map of Mars — L Antronomte for September Galactic Rotation and the Spiral Nebube The rc 
contains a new ina)i of Mars diawnbvE M Antoniadi seaiohes of the Mt Wilson observers and those of 

from his ow n studies of the planet chiefly' those matle Prof de Sitter have established a strong case for the 

with the 31 intli refiactor at Meudon The map is a contlusion that the largo recessional velocitiea of the 

pictorial no representing the telescopic aspect oi each spiral nebuUe are mipniximately proportional to their 

region the gradations of light and shade being care distances Dr J H Ooit who was one of the fore 
fully rej loducod The map is m five jKirtions three most workeis on the problem of galactic rotation 
of those have the eejuator in the centre and extend to contributes a jiajiei to Buff No 196 of the Astro 
latitude 70 north and south the projection being that nomical Institute of the Netherlands in which ho ob 
of Mercator each map covers 120“ of longitude the tains a solution for the solar motion relatively to 

centres of the majis being at longitudes 310 70 and the ncbulH which he compares with the solar motion 

190 the other two portions are circular extending deiived from his solution of galactic rotation the two 

from latitudes 00“ north and south to the jxilos A prove to be in close acoonl which tends to confirm his 

large niunbcr of names are inserted meluding those elements foi the rotation and also to give some addi 
of many of the canals tional weight to the assumption legaiding the reces 

M Antoniadi rejects the view that the canals are sional motion of the spirals 
arranged gcomotncally he shows many of them as Theie is evidence of the existence of several clusters 
broad irrcgulai stripes others (notably I aestrygon and of spirals such cases have been used not milividually 

Ants us) as chains of lakes Dotted linos indicate but in combination the mean of such a gro^ being 

legions which have been observed to change either in given a higher weight than a single nebula iJr Oort 

shajK) or m tone duriug the wnod of his observations is m doubt whether to treat the Magellanic Clouds os 
these include h\o regions designated Nix (snow) but extra galactic objects or not Includmg them he finds 
the so c»lled Dawes loo Island is not among them 800 km /sec for the solar motion relatively to the 

The Sobs I acus is shown largo and elongated with nebuls directed towards galactic longitude 67“, 
some darker patches in it hve broad canals connect N latitude 2“ (lonmtudes reckoned from the ascend 
It with the Burrounthng dusky regions mg noile of the galaxy on the equator of 1900) Ex 

Ihis Ml probably the most elaborate and detailed c hiding the Clouos he finds 380 km /sec townrdslonm 
map of Mais that has been produced There will tiide 58“ N latitude 4“ The recession of the nebuue 

doubtless be differences of opmion among observers is found to be 140 km /sec at Prof de Sitter s umt of 

as to some of the details but few will dispute the distance which is 1 060 000 hght years , de Sitter and 

artistic merit of the delmeation A now season of Hubble found 163 km /sec and 181 km /sec at this 

Martian observation wall shortly conunenc e as the distance respectively The pieviously adopted motion 

planet is in opposition next January in high north of the sun due to galactic rotation was directed to 

decBnation 'This map may encourage new observers wards longitude 67 , latitude 0 
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Chinue Alchemy —The September number of the 
Scientific Monthly oontainn an mteresting paiwr by 
Dt Tenney L Davis and Mr I u Ch lang Wu. of the 
Maasaohusetts Institute of Technology, on the develop 
ment of alchemy m China This contains some 
quotations from a paper by Ch i Ch ao Liang -which 
appeared in Chinese m 1923, dealing with the hvo 
elements, ym and yang, etc The change m the 
meanmgs attachcxl to these conceptions which aiose 
under Taoist influenoes is (as m previous writers) 
supposed to have been the beginning of alchemy in 
Chma, which occurred, according to the explicit 
Statements of the verv reliable Ssu ma ( h len (hrst 
century b r ), during the reigns of Huang Ti (259 210 
B c ) and Wu ii (15b 87 B O ) The earliest purely 
alchemical treatise in Clunese is considered to Iw that 
by Wei Po Yang who flourished about a i> 142, 
extracts from which are quoted from a text lecently 
prmted In many respects it bears a strong 
resemblance to the later alchenuoal wiitings of the 
Euroiieans ' Mr Lu Ch lang Wu promises an 
English tianslatiun of Wei Fo \aiig s work and it is 
to bo hoi>fxl that this will appesu- in due cuuihe 

Corn Customs in Wales The distribution of com 
custonis III Wales is the subject of a study by Mi 
lorwerth t Peate in Man for September Many 
jieojile still living c an remember customs relating to 
reapuig the last sheaf of the com in harvest Six 
eight or more roapeis standing in a circle hulled their 
sickles at the last tutts of com, which had previously 
been divided into three and plaited by the chief 
reaper If it were not cut down by one of the sickles 
thiown at it, it was cut by the head reaper It was 
then taken to the farm and hung on a beam whore it 
remained until the next harve st when it was destroywl 
It was necessary that it should reach the beam dry a 
matter of difficulty, as the farm women tlirew watei 
beei milk or other h^id at tho earner who kept 
tho sheaf concealed The carriers companions on 
deavoured to protect him by each pretending thorn 
selves to be tho earner If succe ssful, the cariioi look 
the place of honour at tho harvest feast if unsuccess 
ful, he paid a fine to tho women or was tho butt of 
tho harvest supiKir Alternatively the c amer might 
take tho slieaf to the held of a neighbour where the 
haivest was still in pi ogress and throw the sheaf 
down befoie tho principal leapei s sickle immediately 
running away The rea|)ers threw their sickles at him 
anil puTSueil him If he were caught ho was bounil 
with straw rojxv and loft in tho hold or thrown into a 
stream or drenched with pig wash These i iistonis 
were not found in tho central moorland area of Wales 
but coincide m distiibiition with tho chief wheat 
growmg areas of the country In most districts the 
custom died out in tho latter half of the nineteenth 
century owmg to the reUgious teaching which 
followed on the revival of the eighteenth century, 
receiving its last blow in the gieat levival of 1859 

Some Bird Changes in Canada In the extreme 
south west comer of Saskatchewan Lawionco E 
Potter has been observing birds for dose on thirty 
years, and has foimd iii that relatively short spewo 
considerable change in the avifauna (C anaduni Field 
Naturalist, Sept , p 147) Of few hinls can it be said 
tliat there is an increase in numbers The house 
sparrow first appeared in 1907 the shelter and waste 
g^m due to the settlement of tho country mduoe tho 
western meadowlark and the red wingM blackbird 
oooasionally to stay over tho wmtor , and the mourning 
dove has moreased during tho post ten years Some 
times the numbers nse and fall without any apparent 
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reason magpies were fairly (ommon in 1901 4 for 
SIX years thereafter they vanisheil altogether and 
smee their reappearance in 1910 thov have multiplied 
so as to become a jicst On tho other hand the 
coming of the black billed cuckoo in 1912 and its 
disappearance in 1924 come idcd with tho commg and 
going ot unusual numben, of the tent caterpillar In 
Mtieial, conditions of settlement have bwn found to 
be unfavourable to wild duck birds of piey sharji 
tailed and sage grouse ami uoding buds, and im 
accountably the liairi swallow has bcicnmo very scarce 
An mteresting luik is revealed m tho connexion 
between bitterns and beavirs hrom about 1908 to 
1918 beavers became very coimiion and the Ameruxin 
bittern tlouiislud toi it found the shallow water 
caused by tho beaver dams good fcocluig places But 
the beavers aeie \ii))cd out about the latter date and 
they have never regained thou former numbeis , and 
the bittein has correspondingly decreases! and is now 
rathoi lare 

Aphii Harvest of the Red Wood Ant A few simple 
observations maile bv biidtlijof Oklaiid upon tho use 
made by tho red aocsl ant (torunen ruja) of the 
excreted juices of ajiliids show clearly tho impoitonce 
of the lelationship to this sjiocies of ant (Biol yenlralbl 
Bd 60 p 450 1930) The author captiiieil 200 ants 
on each if three sixciis ot trees birth puio and fir, 
lOOasthoy marehtd up tl c treetrunk and 100 as they 
marched down Tlie former wore hungry ants on 
tho way to their aphid pastiiret. tho latter were fed 
ants retummg fhe diftertnoe in weight between tho 
two groiqis njirt stilted the amount ot ajihis juices 
imbibed by 100 ants at one visit the diy weight of 
this diffc rence avciagei] alsiut 100 mgin Observation 
bhowcxl that an ant jiaid about hve visits a day so that 
the amount of aplus sugar colkctocl by an ant per 
ditm would bo 5 nigrn or during the siimmi r months 
500 mgm Now the niimbi r of the inhabitants m a 
noet of the lei] w ood ant have be eii re ckoiudat ISO 000 
200 000 indivnliials supposi on the safe side, wo 
take the number to be 100 000 and that of these 
one fifth aie imlkgathnis Then tho iiuantity of 

aphis sugar collected by a lolony would omoimt 
to 10 kgin a season and tho daily amount from one 
trim would be about 00 gni by no me ms an msignifl 
cant loss to tho tree Moieover, comjiarison with 
hive Issis indicates that the aphis sugar crop of an 
ant colony of several nests would lie not less than the 
honey crop of a colony of hive be t s 

Polar Limits of Tree Growth The Polish plant 
geogiaphcr, Do/ydoiy b/jinkiewic/ m his travels in 
high northern latitudes has |iaid jiaiticulat attention 
to this |K>int, to whic h he devotes a jiaper in the Acta 
hacietatis Botantconim Polomae vol 7 No 1, 1930 
His general conclusion is that trtis are no more sus 
ceptible to low temperatures than other plmits and 
that, as a result, there is no the rinal limit to tho north 
ware! spread of the tree habit On the other hand, 
the desiccating effect of tho colil dry winds prevalent 
m noitheni latitudes mcreases with the tlevation of 
the foliage of the plant abov e ground level, and it is 
these arc tic wmds which are responsible for the absence 
of trees m tho regions of frequent frost The polar 
limit of tree growth he therefoie concludes, is rc>ally 
a maritime hmit, and if tho land masses were differ 
ently arranged, trees would bo found nearer the jioles 

The Movement of Continents — ^The forces which, 
accuiding to Wegeners theory, move the contments 
have hem tokon to be those due to the combination 
of the giavntational and centrifugal forces on the 
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oontmentn and on the denser vuoous magma on 
which they float These give a resultant directed 
towards the nearer pole for a continent the centre of 
gravity of which lies above that of the dispku^ 
nuuma, and towards the equator if it is below Dr 
U P Lely, of Phe Hague, describes, in the issue of the 
Phyetktdtschc ZexUchnjt for Aug 1, expenments on 
the behaviour of a small piece of wood placed on the 
surface of water in a cylinder rotating about its axis, 
which was vertical His results have led him to 
conclude that m the case of an elongated oontment 
there is also a couple which may tend to set the long 
axis either parallel or at right angles to the meridian 
In the case of Kurope Asia the couple is cero, of Houth 
America and Africa it is small, but in the case of North 
America it is largo, and the American continent is 
bending at the equator Dr Lely considers that an 
exammation of the diiections in which the axes of 
elongated sunspots set should lead to important con 
oluBions as to the distribution of density in such spots 
Meteorites in the Phdippines —Hie Director of the 
Weather Bureau of the Phihppmes, the Rev M 
Selga, has collected together m PtMteattona of the 
ManUa Obeervatory, vol 1, No 9, 1930, all the 
available information regarding meteorites m the 
Phihppmes Seventeen cases are discussed, mcludmg 
twelve falls, two actual findings, and th^ sets of 
spurious examples The earliest fall dates from 1618 
«und the latest irom 1928 It is shown that the Mexico 
moteoiito, which has been recorded as fallmg m 
Mexico in 1809, fell near the town of that name m 
the provmce of Pampanga , speounens ore preserved 
m Paris, London, and C hicago The Cahvo meteorite 
fell m 1910 and analyses ore now presented for the 
first time The metconto is a broociated siderolite 
with 19 |>er cent of nickel iron Ihe stony matenal 
18 said to be mamly enstatite, but is clearly vanablo 
One analysis mvos 27 92 |ier cent of magnesium oxide, 
whereas another shows only 1 20 per cent, alumma 
wid lime bemg high in this sample A detailed petro 
graphic examination appears to be called for, to 
complete the uivestigation Reference is also made 
to tlie tektitos found by Beyer in the provmcre of 
Bual smee 1920 These occur in neolithic doposita 
and then composition places them between the 
austrahtes and hiUitoiutes , the name nsohtes is 
proposed for thorn Their com|K>8itiun, form, lack of 
crystallites and distribution all fa\our a cosraio 
rather than a terrestrial origin 

Sound Test Gramophone Records —An addition to 
the numlier of gramophone reoonls of scientiho 
interest mentione!! m NATimr of Nov 9, 1929 Vol 
124, p 741, has been made by the Failophono Com 
p^y’s recent issue of two further sound test records 
Each of these gives under normed conditions any cme 
of a senes of eight pure tones, covering m mtorvals of 
an octave a lange of seven octaves, the lowest tones 
being roBjiectively 32 and 60 vibrations per second 
The playing duration of each tone is 40 seconds 
Rotatory Dispersion — The issue of the Phyexted 
xeehe Zextechrxft for July 16 contains a summary by 
Dr 0 Kortura of the Chemical Institute of the 
Umversity of Wiirzburg, of present day knowledge of 
the optical activity of substances, and of the empirical 
and half empirical theones which have been advmioed 
to connect the observations with the ohomioal pro 
perties of the siihstanres The general character of 
the optical rotation on the two sides of an absorption 
band u m keeping witlcthe classical theory of Dnide, 
but the oonstants ( aloulated from the obs^ations of 
rotation are not identual with those given by refrao 
tion and absorption measurements The newer 
^eonea seek to connect the rotation either with the 
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relation between the oociUations of the electrons or 
with the as 3 rmmetnoal arrangonait of the atoms 
witlun the molecule They have, m the different 
forma m which they have been presented, met with 
a qualified success, and the recent observations of 
optical rotation m the ultra violet are likely to pro 
vide means of testing them more severely A liA of 
more than 130 referenoea is given 

Spectra of the Rare Esrthi — The July issue of the 
Journal of Seteareh of the U B Bureau of Btandarda 
contains a partial analysis of the spectra of lutecium, 
by W P Meggers and F B Bonbner Ihis element 
IB the heaviest of the rare earths, the spectra of which 
have been little studied, and has atomic number 71 
As with hafnium, which was also under mveetimti<»i 
recently m the same laboratory, auxihary informa- 
tion, such as that provided by the Zeeman effect, 
was praotiially absent, and the classification of Imes 
had to be carried out by their different behaviour 
under arc and spark excitation, and by the numenoal 
relations between their wave numbers The normal 
states of neutral, singly ionised, and doubly ionised 
lut(K.iiim atoms have belBn found to be represented by 
*D *6, and *S spectral terms, respeotivdy, and there 
18 evidence for the completion of the mnor shell of 
f type elootrons, which is only partially filled m 
lighter rare earths, from the abtmoe of oertam terms 
from the first spark spectrum (Lu II) The closely 
alhed problem of the correlation of the speotrosoopio 
and magnetic properties of the rare earths has also 
been discussed recently by Prof A Boinmerfold m a 
pa|)er in the Sxtzxmg^erxehte of the Vienna Academy 
of bciencee (vol 139, p 11) 

Determination of Blood Cholesterol — ^The deter 
mination of the blood cholesterol m olinieal inveetiga 
tions IS assuming growmg importance and a simphfied 
method has bem described by P'mily M Day and A 
Bolligor {Auetralxan Tour Jhxpir Bxm and Med 6ot , 
vol 7, pte 1 and 2. 1930, p 41) One cubic centi 
metre of blood or plasma is spread on two filter papers. 
No 40 Wliatman, 7 cm diameter, and is dried ui the 
air or m on incubator or paraffin oven When dry, 
the tutor paper is folded and placed m a dry, clean 
test tube 6 m x } m , obloroform (B P sumcee) is 
added, sufficient to keep the filter paper well covered 
The test tube (or tubes if several detemunations are 
being made) in then imt in a beaker or tm containmg 
carbon tetrachloride up to about the some level os 
chloroform in the test tubes This carbon tetra 
chloride bath is put into a water bath which is heated 
until the ohloroform boils gently Should the carbon 
tetrachlonde start to boil, the heating is reiluced , 
in this way the boiling of the chloroform is perfectly 
controlled Tho chloroform is allowed to boil for 
16 mmuten , should it evaporate to the paper level, 
more is add^ The chloroform extract is then poured 
mto a graduated or volumetno flask and is inMo up 
to a known volume, oonvenimitly 16 o o ,with several 
chloroform washings of the filter {laper in the test 
tube The cholesterol is estimated m on ahquot part 
of the extract, preferably 6 n c , by adding 2 o o aoetio 
anhydride and 0 1 c o ooncmtrated sulfuric acid, 
and comparing the colour developed witn that of a 
standard, similarly treated, m a colorimeter The 
standard solution consists of 1 o c of a stock solutum 
contamuig 0 1 per cent cholesterol made up to 16 o o 
with ohloroform The mixtures are allowed to stand 
m the dark for 10 mmutes before bemg placed m the 

colorimeter Caloulatum Readin g mgm 

per cent cholesterol Comparison with othw methods 
shows that the errors are withm ± 6 per cent, even it 
only 0 2 c 0 of blood is extracted 
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New Building for Mining Department of the University of Leeds. 


rpHE new raining building which wu officially 
opened by Visoount Chelmsford on Sopt. M 
marks the drat stage in the reconstruction scheme 
rendered necessary by the growth of the University 
of Leeds. Its erection has been made possible by the 
generosity of the Yorkshire Coal Owners’ Association, 
vbioh oontnbuted £25,000 to the general building 
fund of ibe University, and of the Miners' Welfare 
Committee, which ^ave £10,000 

The main building is of three stones, and while 
the accommodation it provides is considered adequate 
for the immediate future, there exists considerable 
scope for extension should tho need arise. The 
front of the building consists of Portland stone, and 
has been biidt to conform with the general archi- 
teotural plans for tho new University buihiing scheme, 
llie roof of the building is flat and is intend^ for use 
in the testing of surveying instruments and for 
latitude and azimuth observations. 

On tho top floor is a large well-lighted drawing 
office, a spacious 
room meantime 
used as a mu- 
seum, astudents’ 
common room 
and depart- 
mental lihiary, 
a research labo- 
ratory, and a 
large lecture 
theatre. In the 
museum numer- 
ous mining ex- 
hibtia, historical 
and modem, are 
to be found. The 
wide corridors in 
both the top and 
middle floors are 
also utilised for 
the convement 
display of geo- 
logical speci- 
mens from many 
parts of the Em- 
pire and other 
exhibits of con- 
siderable importance to tho successful teaching of 
mimng practice. 

The first or middle floor is apportioned mto 
laboratories for wet and dry assaying, a gas-analysis 
laboratory, a dark room for photometric and safety- 
lamp work, a baltmoe room, two research laboratones, 
and the departmental offices. The balance room is 
conveniently situated between the assaying and the 
research laboratories. One of the latter, and the 
research laboratory on the top floor, are to be occupied 
by a section of the Fuel fiesearch Board for the 
physical and chemical survey of the West Yorkshire 
Coalfleld. The other, and larger, research laboratory 
is fitted with all services necessary for the investiga- 
tion of any phymcal or ohenucal problem associated 
with modem mining practice. It has so far been 
used by that branch of the Safety m Minos Research 
Board dealing with improvements in self-contcuned 
breathing appliances for use in mines. Entrance to 
toy one of the laboratories on the first floor can be 
made only from the main corridor, a feature especially 
desirable m research work. 

The ground floor oomprises the main laboratory, 
crushing laboratory, sampling room, maiffiinery 
room, ore bins, worimop, and stores, l^ere are four 
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independent moans of accoHs to this floor, two being 
at the front and two at the roar of the building. *^0 
main laboratory largely nccupios the ground floor 
and is entirely given up to woik on the preparation 
of coal and ores for the market Working models 
of the principal appliances used in eoal-cleaning and 
ore-dresmng operations arc insUlled. Adjacent to, 
but entirely sepaiato from, the main laboratory is 
the cnishmg laboiatory. Here an ore is treated, 
progressively if need be, by jaw crushers, rolls, 
stamps, and ball mills Tlie sampling room is com- 
pletely isolated from tho remainder of the budding 
so as to reduce the nsk of contamination during the 
gnnding and subsequent treatment of coal or ore 
samplos. 

The pnncipal umts housed in tho machinery room 
are : ( 1) a 25 h.p vortical 2-Rtagc air-oompressor 
complete with all sccessuncs roqmreii for testing 
purposes ; (2) 32 h.p. motor-generator set with auto- 
transformer starter and six Rcyrollcs distribution 
panels; (3) full- 
size air - driven 
turbine chain 
coal-cutter 
kindly presented 
by Messrs. An- 
derson Boyes 
and Co. ; and (4) 
two air - driven 
jigging-conveynr 
engines with 
n g t h s of 
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work. The fans are s 
operated either singly, i 


British Jonrey- 
Diamond Com- 
jiany 

In the base- 
ment , two 20-in. 
diameter Sirocco 
fans aio installed 
together with 
alsiut a hundred 
feet of fan gallery 
for oxpenmeutal 
venti lation 
I ranged tliat they can be 
senes combination, or in 

inoB of compressed-air pipe 

lines of vanous diameters is fitted along ono of the 
walls of the basement, the arrangement incorjioniting 
different forms of metering devices, tho whole being 
laid out for expcnmontal work in compressed-air 
power service. 

A special feature of tho building is the ready 
acoesaibihty of all services. In all there ate twelve 
services, namely, a.o. two-phaso, ac single-phase, 
d o. power, electric lighting, water at mains pressure, 
water at constant head low pressure from the large 
capacity temk on the roof, domestic hot water, wa^ 
water, gas, oompreesod air, heating, and steam. 
Each service conduit system is painted a diiforrat 
colour, and the diagram givmg the key to this colour 
soheme hangs m the mam laboratory. In the 
laboratories tho mam services rer(mred are earned 
openly, along the top of, but are quite independent of, 
the benches. Tappings are arranged at intervals 
commensurate with the partiouliu- reouirements. 
The cupboards below benches are all small standard- 
sized umts and are readily removable or interchange- 
able. The general arrangement of the services is 
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thus one whioh faoihtatee their efficient nuunt«i 
anoe and pennita of ready extension whenever neoes 

the eloctnoal apparatus is earthed and ado 
quately protected Transformers for the supply of 
two phase and single phase a c are situated outside 
the main buildmg the distnbution panels only being 
housed in the crushing laboratory Reyrolle B E S A 


Conference on Soil 

rpHE Imperial Bureau of Soil boience, formed m 
-f- May 1029 to assist workers on soil science 
throughout the Empire by providmg techmcal in 
formation and promoting personal cuntacds between 
them held its farst Conference on Soil Science Prob 
lems on Sept 16 18, at Rothainsted Expierunental 
Station, Harpenden, with which it is in < lose associa 
tion The fust day was made the occasion of the 
annual visit of Empire agricultural officers to the 
Station The visitors, who mcluded reprosontatives 
from Australia Canada, Ceylon Gold Coast, Indio, 
New Zealand, Nigeria, Sierra Leone, South Africa, 
Straits Settlements, h derated Malay States, Sudan, 
Tnnidad, Uganda, and Great Britain were entertamed 
to lunch, following a tout of the farm in which the 
classical and modem experiment plots were demon 
strafed During the luncheon, the (onference was 
formally opened by the Uight Hon W G A Ormsby 
Goie, and later an inspection of the laboratories 
was made and the aork of the vanoua departments 
demonstrated in groiiiis, according to the individual 
mterests of the specialist workera present 

Ihe work of the Confeieni e began on the following 
day SirA D Hall presiding and a discussion on the 
mechanical analysis of soils was ui>oncxl by Prof (1 W 
Robinson (HanTOr) who gave an account of the r© 
suits of his work in comparing methods proposed by 
the International bociety of Soil Science He showed 
that similar flgures were obtamed by different methods 
with the majority of the soils exammed The mcun 
pomts of the discussion that followed were Iho 
application of the projioBed methods to tropic»l soils 
and the advisability of chousing a method suited to 
each jiarticular claM of soil modifications in tech 
nique affoctuig the degree of dispersion of the soil by 
the omission, with some soils of acid and peroxide 
treatment and the proposed use of scxlium hypo 
bromite or chlonne peroxide foi the oxidation of 
organic matter prior to analysis 

Mr A W R Joachim (Ceylon), who opened the 
discussion on available phemphorus and potash, 
spoke with particulai reference to the rehabiliW of 
laboratory tests for availability, such as the Dyer 
citnc acid test and the physiological mothcxls of 
Mitecherlich and Ncubauer siiggestmg that more 
use might be made of data for ixcliaiigeablo potassium 
as an index of potash availability Duniig the die 
cusHicm reference was made to the desirabihty of 
eliminating errors due to seasonal effects and faulty 
samplmg of the soil and to the need of trustworthy, 
rapid, cheniical methods to replace the tedious 
physiological tests The suggestion was also made 
that the undoubted popularity of the latter methods 
on the Contment and partumlarly in Germany, 
cKiuld be partly attnbuteci, flrst, to a lower state of 
soil fertility than is jirevalent m Great Britain , 
secondly to imbalanced fertiliser additions, m the 
past, to soils in the same aiea, due m some cases to 
War shortage of one or other of the fertiliser com 
ponents , thirdly, to legal diffloultios mvolved in the 
sale of mixed fertilisers and lastly, to conditions of 
land tenure 

A discussion on soil reaction and lime requirement 
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pluM (15 amp and 5 amp ) are &tted throuj^out 
thelaboratones for a o power and Reyrolle standard 
are used for d o The building is heated chiefly by 
the modem panel system, the panels being flttra on 
the walls or ceilings Coke fired boilers, separately 
housed m the basment, provide the hot water for 
heating and other purposes both in the Mming and 
the £uel Departments 


Science Problems. 

was then opened by Mr P E Turner (Tnnidad) with 
an account of his work on the correlation of pH 
measurementH of the soil with its degree of saturation 
with lime This led to a discussion, prmcipally on 
the correlation of pH values with other factors and 
the significance of soil reaction, especially m relation 
to the tolerance of specific plants 

At the afternoon meeting, the chairman. Dr A C D 
Kivett (Australia), opened a discussion on the work 
of the Imperial Bureau of Soil Science Sir David 
Chadwick, secretary of the Executive Council of the 
Im}ienal Agncultural Bureaux, refemng to the need 
of unity among research workers of the Empire which 
preMiged the inauguration of the Bureau at the 
Impeiial Agncultural Research Conference of 1027, 
said that the finanomg of the Bureau from a r ommon 
fund denved from contnbutmg governments marked 
a now departure m the constitiition of the Empire 
The work of the boil Bureau for the year was then 
outlined by the Director, Sir John Russell In the 
general discussion that followed, recommendations 
were made many by overseas representatives, with 
the view of mcroasmg further the usefulness and 
efficiency of the Bureau s activities Pinally a pro 
posal that the Bureau should hold annually a one day 
informal oonferenoe was adopted 

The morning of bept 18, devoted to a discussion of 
soil survey, with bir Thomas Middleton as chairman, 
began with an address on the soil resources of the 
Empire, by bir John Russell, in which he said that 
no basis sufficiently broad to allow the comparative 
study of regions so widely scattered as those of the 
Empire has existed until recent years The groiipmg 
of soils IS determined, first, by olunatio factors, and 
secondly, by geological factors Topographical features 
also play on important part but as first approxi 
mate generalisation, similar climatic conditions may 
bo said to produce similar sod tyiiee and a tendenev 
to form similar agricultural coqditions This is well 
seen in comparing the groat regions of the British 
Empire and should servo as a basis for a valuable 
survey of the soil s resources In oonohidmg he said 
that there is among manufacturers of the Empire a 
general working towards mutual agreements to re 
duoe unnet cssary comjietition and over piixluction , 
the agncultural scientific workers of the Empu« are 
now organised through the Agncultuial Bureaux to 
pool their mformation and ensure the maximum result 
lor their efforts it remains to brmg about on organ- 
ised agric ulture for the Empire, lowed on sound soil 
and agncultural surveys to ensure the beet use of 
Imperial resources A discussion on the position of 
soil 'nirvey in the Empue was then opened by Dr 
F J Martm (Sierra Leone) with a description of 
a survey undertaken by him which resulted in an 
extension of nee growmg areas m Sierra Leone Ex- 
amples of similar exte^ions were brought forvnud 
during the general discussion Sugar cane crops 
have been (onsideiably extended m India through 
imgation, by oanymg out survey woik which dw- 
tmguishes b^ween areas that would or would not 
respond to irrigation The need for further work of 
that kmd, especially m north west India, and for 
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the examination and correlation of official data 
already available, was streesed 
Among other recommendations put forwanl m the 
next discussion, on the olassifioation, mapping, and 
profile examination of soils, opened by Dr W Cr Ogg 
(Eklmburgh), were That uniformity m the claeeifica 
tion of soils oould be furthered by diacumions between 
surveyors of a large area at a central station , the 
more extended use of aenal photography m survey 
work , the use of smglo value factors and the data 
denv^ from examination of the clay fraction of the 
soil as aids m classifying soils, and the advisabihty of 
00 Juration between soil surveyors and geologists 
The last discussion, on methods of field exiienmenta 
tion, presided over by Dr P J du Toit (South Africa), 
began with an aocoimt by Dr J Wishart (Rotham 
sti^) of plot layout m manunal expenmenfs based on 
the statistical methods in use at Rothamsted In 
further discussion he was able to put forward the 


International 

rpHE Institut International <le Bibliographie was 
-I- founded m 1S05 by an mtemational conference 
held m Brussels m response to the need to mdex the 
growmg volume of recorded information As the 
result of a thorough invcetigation of the problem, the 
logical pnnoiples of classification wore developed, and 
it became possible to devise a classification, Iwown as 
the Universal Dwimal Classification, which is suffi 
1 lently oxtenaivo and flexible to index the literature 
of the world 

The Institute commenced to issue various biblio 
graphies, of which the most important was a classified 
index to the literature of appIiM science with the title 
Index tochmque ' This publication is still bemg 
(ontmued as the Moddeeltngon of tho Nederlandsch 
Institiiut voor Documentatie en Registratuur , and, 
though little known m Great Bntam, is perhaps the 
most useful mdex of its kind 
The ninth annual conferen< o of the Institute, held at 
Zurich on Aug 21 25 was attended by delegates and 
members from all parts of the world The British 
delegatee were Sir Charles Shernngton, bn Fredeno 
Na^an, Dr J Q Pneetley, and Dr b C Bradford 
In the absence of tho president, Prot AFC Pollard, 
through illness, the chair was taken by M W TamlSki, 
tlie preeident of the newly formed Swiss section of 
the Institute In a message to the conference. Prof 
Pollard recommended thAt each national section of the 
Institute should prepaie a list of tho current periodical 
hteiaturo of its country, showing whiih hterature has 
been mdexed by the Dwimal Classifloation and which 
awaits mdexing with the view of gradually buildmg 
up complete classified national bibliographies 

A number of interesting papers were oommumcateil 
M Paul Otlet recommenaect the establishment of a 
new Bcientifio pubhcation called The Bibhographical 
Year , which should give an account of the ad 
vancement in bibliographical science Sir iiredeno 
Nathan read a paper in which he showed that the 
Association of Special Libranes and Information 
Bureaux arose spontaneously os the result of tho press 
mg need for the supply of information to research 
workers, and gave an interestmg sccoimt of tho Assooia 
tion 8 activities, its Directory of Information Bureaux 
and Souroee of Information, its Inquiry Bureau, the 
settmg up of Its Panel of Expert Translators, wid 
culminating m its recent decision to recommend the 
general adoption of the Decimal Classihoation as a 
means of oo ordmating bibhographioal undertakmgs 
M B Bourrel, director of the bibhographical in 
formation dmiartment of the SooiAtA dee Transports en 
Commun do la RZgion Pansienne, gave on aooouift of 
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advantages of the randomised block and Latm 
square methods over the older systematic antmge- 
ments Errors m the analysis of yield data m fertil 
isor exiienments on cocao or coconut trees due to 
lack of uniformity of seed or size of loots were 
uistanced. and this led to a discussion on the most 
suitable sixe of plot to be adopted for tree crops, and 
to the further question of elimmating errors m pasture 
fertilisation oxpeiimeuta with grazing animals 
The first evening of the Coiderence was spent at a 
social gathermg at Rothamsted, the second at a joint 
meeting of the British Empire Section of the Inter 
national Society of boil Siuoiice and the Soils bub 
Committee of the Agiicultural Edui ation Association 
Prof J Hendrick (Aberdeen) deputised for Prof 
N M Comber (Leeds) at this meeting when the 
Russian boils Congress and the oiganisation of the 
British Emjiire Section were dealt with in a jiartly 
informal discussion 


Bibliography. 

the application of tho Decimal Classification to trans 
rt undertakings In a Run coding i ommiimcation 
L^n Wolteis assistant director of the Inter 
national Municipal Union, Brussels, considered tho 
problem of claasifii ation from tho pomt of view of 
municipal and local administration archives Next, 
Dr Walther librarian to the Technii al High School at 
Aix la Chapelle dealt u ith tho applii ation of the 
Decimal C lassification as a standanl s> stem from the 
TKiint of view of scientific hbiarios and tracisl the 
important developments m the use of tho classification 
now takmg placn m (.ermuny Tho uneqmvoc alness 
and completeness of the i lassification as uoU as a 
possible simplification of the system by the deletion of 
oortaui auxiliary signs was discussed by Dr Hanauer, 
bbrarian to the All^meme I< lektnritatsgesollscbaft 
Dr ihfedeek director of the library of tlie Tech 
meal High iDchool, Charlottcnburg illustrated the 
usefulness of addiessograpli machines as means for 
pnntmg catalogue titles and providing the subsequent 
repnnts needed for a bibliographical service M W 
Jam6ki gave an mtorosting aoooiint of tho hintonuil 
development of bibliographical service in Switzerland 
Hiacompatnot M E Matbys hbraiion to the Genoial 
Management of the bwiss federal Railways, leotl a 

S ' on the collection, cataloguing, and subject mattei 
mg of protession^ literature, in which hedisciissed 
the estwlishment and running of mformation bureaux 
and inquiry offices and showtsl tho necessity both for 
national anti international co operation Dr Koch 
Hesse of Berlui, then illustrated the application of 
small film photography to bibliographical purposes 
In a pajier on the development of sciontiiic biblio 
graphy m Great Britain, Dr S C Bradfoid Keeper of 
the Science Library at bouth Kensington, mtlicated 
the remarkable growth of institutions using the Um 
vernal Dec imalcTassification in Groat Britain, from one 
to twenty eight m four years Ho showed that a com 
plete bibliographical sei vie e compn see ( 1 ) the survey 
of the literature being published ( 2) its oolloction m the 
library, (3) the cataloguing and subject mdexing of tho 
cxilleot^ material, \^4) the supply of bibliogra^ies to 
research workers, (6) arrangements for the service of 
the books, either by reference, loon, or the issue of 
photo copies — none of whicli dejiartmeuts had been 
organised satisfactorily up to the presmt Dr Brad 
ford suggested that tho material for a complete survey 
of tho world s published literature would be provided if 
the prmcipal library m each country should issue a 
weekly catalogue of all the pubhoations of its country 
classified decimsJly Such a oatolome would corre- 
spond to the list of acoessions of the Idiraiy, but would 
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need to be complete, up to date, and not neoeaaanly to 
contam more tlUn Uie publications of its own country 
TheMO weekly classified catalomies could then be usM 
by the sjiet lal hbranan, both for book selection and aa 
the actual authoi and subject catalogue titles for his 
catalogues The lists could also be amalgamated mto 
a umon catalogue of the world s bterature For the 
latter purposes, standard cataloguing rules are needed 
as much as a standard classification The divergen 
oies m the cataloguing rules of differoit hbranea 
wore illustrated by the single example of the Coiwptes 
rmdua of the French Academy, which was found to be 
catalogued under a different heading in each of the 
eight catalogues of large libraries oon^ted 

The bubjeot Matter Index in the Science Library, 
to which are added all scientific references that 
are classified by the standard classification, has now 
grown in three years to more than one and a half 
million ca^ This considerable repertory has been 
supplemented by gathormg together as complete as 
possible a collection of miscellaneous scientific bibho 
graphies, so that the Library is in a position to 
mpply, so far as other work permits, really extensive 
bibuoji^phies on scientific subjects m imswer to 
lines 

s the result of the c onference, the Commission of 
the Decimal Classification, which has control of the 
tables of the classification, has now boon strengthened 
by mi lulling a delegate from each of the national 
sections of the Institute and from four of the pnncipal 
State libiaries by the appomtment of sub commis 
Bions which will have charge of the improvement and 
extension of the different sections of the tables and by 
the creation of a small executive committee with power 
to make small extensions that may be urgently re 
quired Any mwblications of the classification, which 
expenenc e may show to be needed will now be forth 
coming without delay 

One of the must important decisions of the con 
ference was that from next year the Meddeelttxgfn of 
tlie Neilorlandsch Institiiut shoidd bo extended to 
mclude pure science and pnnted m a new form, bi 
monthly iindei the title Itepertonum Technteum 
Ea^ entiy will boar the number which mdiiates its 
subject m the Decimal Classification, but, so that the 
bibliography may be useful to those who ilo not wish to 
employ the dciimal classification, a small subject 
mdex will be added to each part, and at the end of the 
year these mdexee will be combmed in an alphabetical 
Index in throe languages An index of authors will be 
issued evciy year or every two years The bibho 
graphy will also bo prmted on loose leaves, so that, 
when It is not desirable to mount the titles on cards, 
the jioges can be filed under the first decimal number 
on each paw, m order to bring together entries on 
cognate subjects In addition to roferences to articles, 
the Repertonum will be also a world list of the more 
important techmoal books, so that it should be indis 

C ble to libranans and research institutions of all 
The annual subscription will be £3 
In view of the simphcity and power of the methods 
of the Institut International de nibliographie, it is 
astonishing that during the last thirty years or more 
so little use has been made of the bibliographical 
facilities provided by the Institute, the only explana 
tion of which can be the almost complete lack of 
propaganda Kow that at last the methods of the 
Institute are beginnmg to be known, progress has 
already become rapid As Sir Charles Sherrington 
remarked at the conference, scientific men are becoming 
awcue of the need for guidance m the mdexmg of their 
publications, and the Institut International de Bibho 
graphic IS showmg them the way 

S C Bkaciobo 


UnlTeraitjr and Educational Intelligence. 

BmimraHAK — Under the will of the late treasurer 
of the University (Mr Hugh Morton), the Umveiwty 
will receive the sum of £20,000, to be applied at the 
discretion of the Council, in addition to £SO00 for the 
foundation of two soholarehips, one m English and the 
other m law Of the ultimate residue of the estate, 
one half will accrue to the University, the other half 
being divided between the General Hospital and 
Queen s Hospital 

Cambkidur — The Vico Chancellor announces that 
the late Miss B M Clark left to the Umversity 
Observatory a legacy of £100 

Mr H W Florey, of Qoiiville and Cams Colley, 
has be«i rei^pomtra Huddersfield lecturer m special 
pathology 

hr Amiibxws Payment has been received of a 
sum of £3000 bequeathed to the Umversity by the late 
Dr William J Matheeon, of Florida, U b A , for the 
institution of additional bursaries or scholai^ips m 
chemistry in the Umted College It is proposed that 
a residential entrance scholarship in chemistry be 
instituted and that the existmg Matheson Bursary 
should bo made tenable for one year 

Ihe new hall of residence for men students, St 
Salvators Hall, came mto use on Oct 2 Chattan 
House, hitherto oocunied as a residence for men 
students has been leuooorated and furnished to to 
ceive women students who could not bo accomroodateil 
m University Hall and its adjoining overflow houses 
At the beginning ot this session there will bo about 
220 students (including men and women) housed in 
resident es under the management of the University 


Thp next senes of loctiues and demonstrations on 
tropical hygiene, which are intended for men and 
women outside the medical profession proceeding to 
the tropics, will bo given by Lieut Col G E F 
Stammers, on Oct 8 10 13 17, from Hah to 12 30 
r M byllabuses and full particulars can be obtained 
on application to the Secretary, London School of 
Hygiene and Iroiiioal Medicine, Keptiel Street, Gower 
Street, W C 1 

PBOSFRCTnsBS for the coming session have now been 
issued by technical ooUm^ m London The Imperial 
College of Science and Technology has a department 
of aeronautics which offers complete oourses of lectures 
and laboratoiy work for graduatestudents and fat ilities 
and TierBonal supervihion for researches m every 
branch of the subject The Battersea Polyteohnio 
provides full day and evenmg coiuses in preparation 
for the University of London degrees m soienoe and 
engmeenng and includes a Domestic Science Depart 
ment and Training College, and a Department of 
Hyjnene and Pubhe Health In six years its students 
are known to have obtamed posts os follows 189 os 
engmeers 167 as chemists or soientifio assistants, 246 
as health visitors or sanitary inspectora, etc , 604 aa 
domestic science inspectors or teachers, 48 as art and 
handicraft teachers and designers The Chelsea 
Polyteohnio moludes day schools and colleges of soienoe 
and technology, pharmacy, metallurgy, housecraft, 
and chiropody, and ervemng classes m soienoe, techno 
logy, and domeetio subjeote The school of chiropody 
has a staff of 16 teachers and offers a two year full 
tune course as well as a one year oouise (for older 
students) and a post oertifloate one year course The 
Su John Cass Techmoal InsUtute has dqiartments of 
pure science, applied chemistry (including brewing and 
malting, gas manufacture, ana pe^teum teohnofogy), 
metallurgy, and navigation 
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Histone Natural Events 

Oct s, 1091 Thunderstorm m England — ^The 
“ Anglo Saxon Chronicle ’ record* that a marvelloiia 
sore tempest fell m amidry petrts of liiOgland but 
especially in the town of Wmoheombe, where (by force 
of the thunder and lightning) a part of the steeple of 
the church was thrown down, and the crucifix with 
the image of Maiy standing under tlie rood loft was 
likewise overthrown and shattered m pieces , thm 
followed a foul, a noisome and a most horrible stuik 
m the cliureh hive himdrod houses wore blown 
down in London, and Bow Church was unroofed 
In Old Sarum the steeple and many houses wore 
thrown down 

Oct 5, 1570 (or 1571) Storms on English Coast — 
There was a great storm of wind and ram in which 
many dups were lost and much damage was clone on 
land About inidmght the Thames rose so high that 
It invaded the houses and a woman was drowned as 
well as many hotu^ and cattle The sea broke in be 
tween Wisbrch and Walsokon and drowned a number 
of villages over a spate of ten miles At Yarmouth a 
great part of the bridge was carried away and the 
"haven house was earned six miles into the marshes 
and set down upright with the haven man and his 
wife A ship was dnven on a house, and some of the 
sailors ehmbed out 011 the roof Bourne was over 
flowed to the midway of the height of the church, and 
boats were rowed over St Neot s church walls The 
water broke into the Wash and permanently flooded 
a gns&t deal of low ground, destroying the dykes 
The Stratford Avon ran so violently that it drove 
hack the waters of the Severn, causing great floods 
and loss of cattle A great part of the bndge 
by Magdalen College, Cambndge, was broken down 
and m aU parts of the country many trees were 
uprooted 

Oct 5, 1858 Donati t Comet — On this date 
Donati s Comet was m coniunction with the bright 
star Arcturus The curveil tail of the great comet, 
not unlike a gigantic quill pen, was then about 35° m 
length and the head or nucleus was a brilliant object 
The comet discovered at Florence by Donati on 
June 2 was a striking naked eye object seen from the 
northern hemisphere during September and October 
It was last seen from the Cape of Good Hope Observa 
toiy on Mar 4, 1869 The period us of the order of 
2000 years 

Oct 5, 1864 Storm Wave at Calcutta — During a 
cyclone which swept over Calcutta the sea, rising ten 
feet above the highest spring tides, covered the whole 
of the level country at the mouth of the Ganges, 
osusing a death roll of 45,000 

Oct 5, 1882 The Tongking Typhoon — The most 
frightful storm on the coast of Annam on record 
struck Tongking durmg the morning The wmd 
caused an abnormally high tide and heavy sea m the 
nver , during the afternoon the waves broke through 
and washed away the banks, flooding the whole 
countryside During the night the storm mcreaaed m 
mtmisity until there was 6 feet of water in houses three 
or four miles from the shore Two thousand houses, 
200 churches, and nearly 100 junks were destroyed , 
there wasgreat loss of me and the whole district was 
rumed Tbe s s Qwnta went ashore on the coast of 
Hainan and was a total loss 

Oct 8, 1530 Floods in Italy — FoUowuw three 
days of bad weather, with thundeistoims and heavy 
downpours of ram, a great flood of the Tiber mvaded 
Home, destroying 600 houses and causing the loss of 
12,000 hves At about the same tune there was a 
great mundation of the sea m Venice » 
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Oct 8,1736 Aurora — Descriptions of this notable 
aurora are given in Phtl Tntna , 1726 As soon from 
the south of England the diMjiluy began about 6 pm, 
roa«l from the noithem horizon to all iiarts of the 

L and, after c ulminatmg in activity about 8 f m 
1 a short lived coiuna ajijieared near the zenitli), 
died away after 2 a m on Oct 9 The formation of 
the corona was preceded by pulsating streamers and 
cones of light which shot up towards the zonilh, first, 
from an arch m the northern sky and later from all 
jmrts of the horizon Iho display seems to have been 
similar and but little inferior to that of Mar 6 1716, 
which aroufsod gieat interest It was surmised by one 
observer that the ongui of the phenomenon was a 
thin Cloud composed of a Sulphureous Exhalation, 
hangmg over us in the Air, at a considerable Height ’ 
that took fue further, that they are doubtless, of 
great use to the Peace and Safety of the Perth, by 
ventmg some of that penucious VaiHiiir and P ormont 
that IS the C aiise of those terrible ( onvulsions which 
Earthquakes aie accompanied with Accordmg to 
Wolf, a sunspot maxmiurn fell during 1727 

Oct 8, 1871 Great Fire of Chicago — In 1871 the 
greater jiart of Chicago was built of wood, which was 
very dry after an ahnost ramie ss summer On Oct 8 
a hie broke out near the lumber district west of the 
city, and spread rapidly under the influence of a strong 
wmd Except for the San Francisco tire of 1006, this 
was the greatest fire of modem times m 27 hours 
17,450 buildings wore destroyed and 100 000 pewle 
rendered homeless while 260 lost their hves The 
destruction would have been even mure complete but 
for opportune ram on Oct 10 

Oct 10,1780 Hurricane in Barbadoi — Barbados 
was devastated by a hurricane which began on the 
mommg of Oct 10 and oontmued for 48 hours In 
the afternoon of the first day all the ships wore dnven 
from their anchors to sea In the night Biidgetown 
was laid nearly level with the earth, and by daylight 
not one building on the island was imdamaged Most 
of the hvoetock and 4326 persons perished, and the loss 
was estimated at more than a milhon sterling It was 
oflicially reported that a 12 jiound gun was earned by 
the wmd anil waves from the south to the noith 
battery, a distance of 140 yards Other islands m the 
Lesser Antilles suSered equally , in Martinique 9000 
hves were lost and in 8t Lucia 6000, and the Bntisli 
and French warships, of which there wore many m 
those waters, wore boclly damaged The course of this 
storm was afterwards worked out m detail by Hold 
from the logs of these slnps 

Oct II, 1737 Destructive Indian Earthquake — A 
violent earthquake and hurricane visited (''alciitta and 
the surrounding chstnet It is said that the lofty 
steeple of the English Church sank into the ground 
without breaking The water of the Ganges rose 40 
foot above its usual level About 20 000 ships wore 
lost, while 300,000 persons, it is estimated, wore killed 
Oct 11, 191B Earthquake in Porto Rico — fhe 
opicoitre of this earthquake lay m the north eastern 
portion of Mona Passage, a deep submarme valley, 
the slopes of which are so steep that they appear to be 
fault formed. A few mmutes after the earthquake a 
sea wave about 16 feet high swept over the north- 
west coast of the island During the half century 
before, this coast had been subsiding, and the earth- 
quake and sea waves may have bem caused by a 
displacement along one side of the submarme vall^ 
Oct 11-13, 1737 Cyclone in Bengal — A great 
cyclone oross^ the Bay of Bengal and entered the 
mouth of the Gangee, where a cyelomo wave rose 40 
feet above the uauu level of the nver It is stated that 
this wave drowned 300,000 men 
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Societies and Academies. 

Lomdok 

Institute of Metals (Annual Autumn Meeting at 
Southampton). Sept 11 — C Hudson The effects of 
two years atmospheric exposure on the breaking 
load of hard drawn non ferrous wires The losses m 
strength after two years exposure are very small , the 
majority of non ferrous matenals are very resistant to 
atmosphenc corrosion Brass is an exception as its 
strength is adversely affected by the copper redeposi 
tion that accompames atmospheric corrosion — 
W H J Vernon and L Whitby The open air oorro 
Sion of copper (2) The mmeralogical relationships 
of corrosion products Complete affreement with the 
formula of the oorres]x>nding mmerm has been realised 
m products after seventy years exposure and upwards 
Basic copper sulphate (Wder most conditions the 
major constituent) then oomcides m composition with 
broohantite, CubO^ 3 Cu(OB:), , basic copper ohlonde 
^ produi ts near the sea board) with atacamite, 
CuCf, 3Cu(OH)|, basic copper carbonate (usually 
meeent but in mmor proportion) with malachite, 
CuCO, Cu(OH)| After shorter periods of exposure 
the bMicity of the product is lower than that of the 
oorrespondmg mineral — B Voce Silicon copper 
alloys and silicon manganese copper alloys A survey 
of these alloys studymg their mechanical and physical 
properties m the oast drawn, and rolled conditions, 
with the view of developing and extending their usee 
— E Vadera A new sdicon zmo copper alloy The 
ranm of the a solid solution phase at the oopjier end 
of the diagram has been determmed , the 00 per cent 
copper alloy can take up i 6 per cent sihoon mto sohd 
solution Alloys with 2 6 per omt silioon and 70 90 
per cent copper have valuable properties Ihe beet 
alloys within this range are those with 80 82 per cent 
of copper , these can be forged hot, rolled, and ex 
truded, and give good oastu^ which have a dense 
uniform structure free from shrinkage cavities even m 
the thickest parts — H C Dews The effect of phos 
phorus on the strength of Admiralty gun me^ Phos 
phorus up to approxunately 0 08 per cent has httle 
effect on the mechamoal properties or structure 
Above 0 05 per cent phosphorus causes the appearance 
of free Ou.P and at the sune time a reduction in the 
mechanical properties — F Hsrgrsavm Heat treat 
ment, ball hardness and allotropy of lead From 
quenchmg and ball hardness tests on lead of high 
punty, it IS suggested that lead is allotropic, the sim 
gested cntioal pomts being 187° C and 228° C , 
approximately The hardness vanes greatly with the 
heat treatment Very marked changes take place m 
the hardness immediately after quenching The 
presence of 0 005 per cent tm inhibits these marked 
changes, and they do not take place m commercially 
pure lead 

Pabis 

Academy of Sciences, Aug 25 — Georges Urbain 
Notice on Achille Ije Bel — Louis Blaclnghem An 
antofertilo hybrid of ^gHopa ovata and ZViAowm 
dtooceum — A Yersln Some obsOTvations on atmo 
sphenc eleotnoity m Indo China — Cl Cbevalley A 
theorem of Haase — Georges Durand The apphoation 
of the ideas of convexity and of contingent to obtam 
mg oertam entena of enumeration — Nikola Obreeb- 
kofl bones of functions — A P RolletandL Andrds 
The ossium borates Evulenoe has been obtained of 
the exiatenoe of three o»uum boratee, poseesamg 5, 8, 
and 1 molecule of bone anhydride to 1 molecule of 
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CSfO — L Bert and P Ch Doner A new method of 

r thesia of oinnamio alcohol and its homolo^es — 
Weil Now observations on quarts — M Blumen 
thal, P Fallot, and A Mann Geological observations 
on tile limestone of the Spanish Kif of Djebel Musa at 
Xauen — Tb Bldler-Cbatelan The ^uatema^ poly 
syntiieti^laoier of Monti bimbruini (Central Apen 
nines) Tlie hmits of its extension — H Hdnssey and 
J Cbeymol Vicioside This substance has been 
isolated from the vetch by methods similar to those 
deeonbed by Ritthausen, but the presence of galactose, 
found by this author idter hydrolysis, oomd not be 
confirmed the only su^ produced was d glucose — 
Louis Bmbergar A cmnatic formula applicable m 
botanical geography 


Sept 1 — L Pillppoff The astronomical deter 
mmation of the penod of the disappearance of 
Atlantia Atlantis existed dunng the Quaternary 

C od and disappeared about 7266 b o — S Carrus 
determmation, without the square sign, of 
various expressions relatmg to skew curves by means 
of two arbitrary functions capable of defining the 
radu of curvature and of torsion of the curve — 
Serge Tchounikbin Simphcity of the finite group and 
the orders of its classes of conjugated elements — 
L S da Rioa The theory of vortices — H Pdlabon 
New cofiper oxide rectifiers In a preceding com 
mumcation the author has suggested the existence m 
the active layer of an unsymmetnoal condenser con 
sisting of a copper armature a soimconduotor (cupno 
oxide) separatM by an insulating layer of cuprous 
oxide To test this view, a condenser has been 
formed of a metal, a semiconductor of pure copper 
oxide moulded mto pastilles, separated by a semi 
insulating layer of gold powder m Buspcnsion m 
iraniish, the whole bemg placed under pressure This 
arrangement possessed unilateral conductivity and 
acted as a rectiflw for alternating currents — B Rinck 
The equihbnum m the fused state between calcium, 
sodium, and their chloiides — J Barbaudy and A 
Lalande Some properties of absolute alcohol — 
Albert Portevin and Pierre Cbevenard The oluuige of 
comjiosition of the cementite constituent m the course 
of Ideating special steels — A Nowakowiki The 
study of oertam cellulose and glucose esters by means 
oftheXrays The results obtained are m good aspree 
ment with the conclusions which may be drawn from 
the cellulose model suggested by Sponsler and Dore 
and by Meyer and MaA— Paul Remy Gcnnetd The 
action of hydrogen uid of hvdrooarbons on baiium 
Barium slowly combmes with hydrogm at the ordmarv 
temperature, out methane and aoet^ene after a month 
m cmitaot show no trace of absorption, and it is sug 
gested that this fact might form the basis of a method 
of analysis Cwbon monoxide does not react with 
banum — M Prettre, P Dumanoit, and P LafBtts 
The inflammation and combustion of mixtures of pen 
tane and air In a previous paper it has been shown 
that there axe two visible stam of combustion of 
pentane m air, one at 270° 800° C and the other at 
660° C The effect of aAtidetonaat substances <m the 
lower temperature phase of the combustion has now 
been studied The antidetonants included benzoie, 
tin tetiethyl, and lead tetrethyl the effect of adding 
these substances to the pentane was to reduce and 
flnallyto suppress the lummosityof thelowtemperatnre 
stage of combustion — Cb Courtot and V Ouperofl 
Stimy of the action of alununinm chloride on the aryl- 
alkyC alkyl, and hydro aromatic ketones in the 
presence of tertiary aromatic amines — Louis Em- 
berger The stage of vegetation 
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An Engflish Polk Museum 

T HF diacuHsion on folk muRouma which took 
place in the Anthropological Section of the 
British Association at the recent Bristol meeting 
was singularly opjiortune Jiollowing within a 
week or two on Mr Lansbtiry h announceraint of 
the appointmint of a committit rtprtstnting the 
Ofhee of Works and the Boatd of I ducation to 
( oiisidt r the question of thi institution of auch a 
muBLiim in London it furnished the occasion for 
educating piibhc opinion on the nature and scope of 
tilt folk museum as it presents itnelf tt> thost who 
have this matUr at h< art at the same time it set 
out thi grounds upon which the plea of urgency 
18 hild to justify such a projiosal at a lime when 
the hnancial conditions in Great Britain are any 
thing but favourable to an undertaking of this kind 
Ihc coramumtation from Sir Henry Mitrs with 
which the discussion opinetl and from which we 
print ( xtracts elsewhere in this issue wasanodmir 
abl> lucid and compre he nsivc survey of the situa 
tion in regard to folk museumH both m h ngland and 
on the Continent After dehning what he under 
stood by a folk museum and briefly describing the 
various types of collection whie h may be brought 
within the defiration he pointed out tliat the pro 
posal to set up a folk museum for Lngland is by no 
means now On many occasions during the last 
twenty years or more the formation of a national 
folk museum has been uiged with somi insistency 
Nothing has been done A number of museums 
now include colic ctioiu. of folk matenul of varying 
Bizo and impoitauee for scientihc study but there 
IS nothing which can Ik regarded as in the nature of 
a national collection 

With the issue of the Bejxirt of the Commission 
on National Museums and Oallinos the situation 
has e hanged It is the dehnite re comme ndatioii of 
the Report that a folk museum for h ngland should 
be established anil it even goes ro far os to suggest 
two possible sites — tin Botanic Society s grounds 
in Regent s Park soon to be vai ated and Chiswick 
House The recommendation has brought to a 
focus the efforts of those who for so long have seen 
the desirability — perhaps it would not be too much 
to say the necessity — of action in this direction 
before it is too late In consequent o the iolk 
Museum Committee of the Royal Anthropological 
Institute stiengthened by the oo operation of the 
Royal Society the British Assex^iation the hoik Lore 
boriety the B oyal Society of Arts, and the Museums 
Association has earned matters to a iioint at which 
a specitio proposal is under ofiioial consideration 
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Now that the question has reached this stage, 
there are certain considerations which should be 
kept to the fore. First and foremost, there is the 
matter of urgency This emerges clearly when the 
nature and scope of the pru{>osed museum are taken 
into account. It is suggestod that in the main it 
should be of the open-air type, such as that at 
Skansen, the prototype of all existing open-air 
miiKoiims The museum will confine itself to the 
arts and crofts, the surroundings and acoompam- 
ments of the daily life in past ages of the peasant 
and artisan — what is generally, if inaccurately, 
called the working class ]) 0 [julation It is con- 
swlennl, and quite rightly, that the life and culture 
of the middle and upper classcH is a<le<|uately illus- 
trated already in other institutions An essential 
feature of the proposed museuni, however, is that 
this material should be exhibite<l in its natural 
Burroiindings — the approjinate setting of the actual 
houses, the humbler buildings and cottages, of the 
different iieriods of English donicbtio architecture in 
which it was used, each article of furniture in its 
appropriate room, each implement, each utensil, in 
its proper place, as if ready to hand 

Barns and other outlniildings of the farm, the 
smith’s forgo, wind- and watcr-iuill, and other 
material accompaniments of the social and c<-onomic 
life of the English village, must be included to fill 
in the picture The maypole on the village green, 
and }iossibly the holy well, will illustrate other sides 
of country life, even perha|)s on occasion to be sup- 
plemented by the iierfoniiance of folk- and country 
dances. On the other liaiid, for purposes of instruc- 
tion, as well as of display and safety, a number of 
objects will have to be exhibited in an annexe in 
conditions nion- nearly approaching those of the 
ordinary miiscinn In this additional building also 
might Im' housed such administrative uflices as arc 
retjuirwl 

It IS scarcely necessary to enlarge ujkjii the natim* 
of the objects which should and couhl be brought 
together in such a collection, or to dwell upon their 
value from a scientific and educational point of view 
in illustrating the culture and character of the 
English people in the past. It should he realised, 
however, and that very clearly, that the oppor- 
tunity fur forming such a collection is growing less 
and less almost day by day Those who know the 
rural districts of England will have seen here and 
there obsolete implements and domestic appliances, 
bometimcs carefully cherished by those who have 
kni>wn their use in their youth, sometimes still in 
use by the conservative In one agricultural dis- 
trict the wooden plough is still considered the only 
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type suited to the soil ; the old-fashioned Devon- 
shire labourer sometimes carries his mid-day cider 
in a wooden firkin ; in another remote district rare 
examples of the solid-wheel cart and old-fashioned 
wash-tub are carefully preserved. But whether 
now still in use or carefully preserved, sornier or 
later they will all be consigned to the <lust-hcap as 
the older generation and its memories die away, 
unless they are rescued by a kinder fate. Countless 
objects of priceless value for the study of Rnghsh 
culture have vanished this way in the past ; and 
unless some effort is made it will be too late to save 
even a part of w'hat remains 

The spread of education and the standardisation 
of implemonts, utensils, and domestic appliances 
generally in raoilrrn industrial and economic con- 
ditions are tending with increasing rapidity to 
chminato all that is individual and characteristic in 
the humbler arts and crafts Esjiocially is this the 
case with the rural dwelhng with all that it can tell 
us of the post and in its local peculiarities — a very real 
product of its envinmment, eloquent of the different 
types of soil and landscape to be seen in England. 
These buildings, however, are rapidly disappeanng 
before improved sanitation and the en'ction of model 
dwellings by local nuthonties os well as the urbanisa- 
tion of the countrysitle A folk museum would 
scarcely bt* fulfilling its function if it affordeil an 
incentive to further tvork of destruction m order to 
provide housing for its collections. Unfortunately, 
there can lie no question that ample provision will 
be made for its neeils without any effort on its 
own part Indeed, it should serve to save a few 
of the biiililings w hicli are now , or soon will be, con- 
demned and beyond any other hope of preservation. ' 
Although the number of buildings of which the 
museum will be able to make use is limiteil, if only 
on account of space, it may yet serve on occasion 
to supplement the great work which is being done 
by the Royal Swicty of Arts for the preservation 
of characteristic dwelling-houses throughout the 
country 

Nor does it follow that the institution of a 
national museum should preclude the development 
of local folk museums and collections of folk- 
material. Indeed, the Anthropological Section, 
stimulated by Sir Henry Miers’ account of what 
18 being done in Sweden and elsewhere in this 
direction, urged the delegates of the corresponding 
societies of the British Association at Bristol to 
use their best endeavours to promote museums of 
this tjrpe in their respective localities. 

Sir Henry Miers referred both specifically and by 
implication to the question of a site. Upon this 
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point much of considerable moment may be said. 
It is abundantly clear that a museum of the type 
suggested requires a considerable area for its 
efFeotive display. The buildings cannot bo dotted 
about indiscriminately all over the site. They 
should bo arranged in something approaching the 
normal relation of buildings in an English village 
On the other hand, any incongruity in period and 
style should be obviated by siting or by soreemng 
The area available must therefore ho considerable 
A minimum of fourteen acres is suggested , but 
Skansen has sixty acres. 

As regards situation, if the museum is to serve 
any oiTeotivo scientific and educative purpose, 
obviously it must be reailily accessible It should 
be in or near some big centre of population. This 
immediately rules out such a siiggestion as the 
Forest of Dean, which had something to lie said 
in its favour on other grounds Chiswick House has 
the advantage of being within easy rcaeh of eeiitral 
London , bu t , unfortunately, the grounds are largely 
given up to sports and the amount of land avail- 
able IB inadequate. Tt has the additional dis- 
advantage that the buildings in which a part 
of the collections i^ould have to bo displayiHl are 
very defimtely * period ’ buildings anil of a type 
uhieh would be incongruous uith a folk collection 

It is generally agreed that London is the most 
appropnato centre for an English national museum, 
but here, if Chiswick House be ruletl out for reasons 
mentioned above, at present only two proposals 
have come under consideration. Of these, one is 
that a site should bo obtained adjacent to the 
Zoological SiK'iety’s new grounds at Whipsnade 
The distanci‘ — some thirty miles from London —is 
not so great an objection os might at first be thought 
With the improved faeihties for transport which an* 
promisoil, Whipsnade will not lie difficult of aeooss. 
Further, the folk museum might count on tbo visits 
of a considerable proportion of those who come to the 
Zoological Society’s grounds. Apart from tho set- 
ting it would provide, however, Whipsnado cannot 
vie with the advantages of tho grounds in Regent’s 
Park. The area of tho Royal Botanic Society’s site is 
oighteon acres, and greater than could bo obtained at 
Whipsnade except at a prohibitive cost ; St John’s 
Lodge, a fine houso adjoining, is available for pur- 
poses of the smaller exhibits and administration, and 
provision could bo made for the continuation of the 
research work which is now being earned on in the 
gardens. If Mr. Lansbury’s desire is that the Royal 
parks should be of lasting benefit to the population 
at large, could any purpose more fitting be found 
than a museum of the people for the people ^ 
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Quantum Theory. 

(1) Introduction AVAudedelam^caniqueondvlatoire. 
Par Louis de Broghe Pp. xvi+292. (Paris: 
Hermann et Cie, 1930 ) SJ franca. 

(2) Einjdkrung in die WeUenmechanik. Von Prof. 
Louis do Broglie Ubersetzt von Rudolf Poiorls. 
Pp. iv+221. (Ijeipzig : Akademischo Verlags- 
gesellschaft m b.H., 1929 } 13’80 gold marks. 

(3) Recueil d'expos^H avr lea ondea et corpuaculea. 
Par Louis de Broglie. Pp. 81 (Paris . Her- 
mann et Cie, 1930 ) 20 francs 

(4) Quantum Merhanica. By Prof. Edwartl U. 
Condon and Dr Philip M Morse. (International 
Senes m Physics.) l^) xm-i-2.'50. (New York : 
Met Jraw- Hill Book Co , Tne , Ijondon' McDraw- 
Hill Publishing Co , Ltd , 1929.) 16s net 

(.>) Elementare Quantenmerhamk (Zweiter Band 
der Vorlcsungcn uber Atnmmuchamk ) Von 
Prof. Dr Max Born iind Prof. Dr. Paseiial Jordan. 
(Stniktur der Matene in Kinreldarstellungen, 
herausgegeben von M Bom und J Franck, 
Band 9) Pp. xi+434 (Berlin ' ■luUus Kpnnger, 
1930) 28 gold marks 

(6) La now'eUe m^ramque dea quanta Par (leorgo 
Birtwistk'. Trailuction augment^e de 4 appen- 
dices par li>8 traducteiirs M Ponte etY Rocard. 
(ColltH'tion do monographies scientifiques 6tran- 
giri's piibliiV sous la direction de CS. Juvet, 
No. 1.3.) Pp. VI -H .333 (Pans- Albert Blan- 
chard, 1929.) 7.'> francs 

(7) L’anctenne et la nouvelle theone dea quanta. 
Par Prof Eug6tie Bloch (Cours de physique 
thdoriqiic do la Fociilti^ ilc-s Sciences de Paris.) 
Pp IV I 417. (Paris Hermann ct Cie, 1930.) 
90 francs. 

(8) Atorna, Atderulea and Quanta By Dr Arthur 
Edward Riiark and Dr Harold Clayton Urey. 
(International Series in Physics ) Pp xvii + 790. 
(Now York : McDraw-Hill Book Co., Inc. ; 
London ; McOraw-Uill Publishing C'o., Ltd., 
1930 ) 35s. net. 

T t is now five years smeo Heisenberg made the 
great advance in atomic theory by tho intro- 
duction of non-commutative algebra, and a few 
months lees since Behrddinger gave the mathe- 
matical form to the undiilatory conceptions of de 
Broglie At first the progress was so rapid that 
if anyone had been rash enough to compose a book, 
it would have been obsolete before it was in type, 
but during tho last year or so there has been a lull 
in the developments. Tho consequence is a whole 
crop of books written by a number of authorities on 
the subject, some of which are reviewed here. 
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Before doeonbmg the details of these works it is 
of some interest to considtr what different types 
of presentation are possible There is first the 
historical This is probably the easiest to wnte 
smce the succession of the discoveries must always 
provide a possible order of treatment even though 
it may later turn out to have been an illogical one 
it 18 also a form that is acceptable to those who 
have themselves bveil through the developments 
smce it serves to give thi m pleasant n miniscences 
of dead theoriis On the other hand there is a 
suggestion in this treatment of what may read 
in many industrial reports that much capital has 
been sunk in the present process and the directors 
do not consider that it would be profitable to 
scrap the existing machinery even though more 
economical processes arc already in txistcncc 
Ihe historical mtthod also has the disadvantage of 
tending to upset the proportions If it is followcil 
here it suggests that the quantum mechames is a 
small addendum to the theory of spectra whereas 
in fact the theory of spectra should ueeupv about 
the same position in <]^uantum mechanics that 
plant tary theory does m ordinary m« ehanic s 
Por the next generation there can be little doubt 
that it 18 no longer profitable to follow the historical 
method closely What is wanteel is something 
like the dynamical text books which enunciate the 
laws of Newton without precceling them by an 
elaborate explanation of (lalileo s experiments 
There are still two choices open according to where 
in the theory the emphasis w placed whether on 
waves or on ]iarticles Ihis is a matter of taste 
not of logic and there will proliably alwais bo 
adherents of both sides But wc may perhaps 
dww nminate between the tastes by an analogy from 
dynamics Do wc nganl as the ultimate fact of 
dynamiosthat a partic lo s accelcrationis proportional 
to the apphed force or that a dynamical system is 
a continually unfolding infinitesimal contact trans 
formation '* 1 his is certainly an exaggeration of 

the distmction (and is perhaps a confcsiion of 
partisanship on the part of the reviewer) but some 
writers do appear content to work out the relation 
of the new mechames to classical Hamiltonian 
dynamics and leave it at that whereas others make 
the attempt to got down to more pnmitivo pnn 
ciples like those of Newton Since atomic dynamics 
ought to bo more pnmitive than molar dynamics 
this last would seem to be the nght pohey and the 
chief objection against it is that Newton’s First 
Law must bo replaced by a law expressing diifrac 
tion rather a sophisticate idea to t^e as an axiom 
So all we can say is that Nature itself offers us as 
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starting pomt the choice between two sophisticated 
ideas that of diffraction and that of non commuta 
tive multiphcation and everyone must choose for 
himself which he prefers 

(1) and (2) are respectively the hrench and 
German editions of the work of L de Broglie and 
they naturally follow the line of his own work and 
place the emphasis on the waves Ihc book begins 
with his well known relativistic arguments and then 
jiasses on to Hamilton s association of dynamics 
with optics There is then a gocsl description of 
the general characters of waves leading up to 
Sehrodingers equation A special feature is the 
detailed workmg out of the separate behaviour of 
amplitude and phase a separation that is not of 
much use m the actual discussion of problems but 
helps m explaining the relation of the nc w mechames 
to the old The book then deals with electron 
diffraction and so proctids to more compheated 
problems A few actual cases are solved but for 
the most part the work is devoted to an explanation 
of principles including cnticwms of those which 
have been tried and found wanting The index 
shows that there are only two references to the 
word matrix— truly a striking difference from some 
of the other books under review A novice would 
s( arcely be able to start work on quantum problems 
without supplementing the present work by other 
reahng but ho will gam insight into the wave 
aspects and this will be a great help to him in 
getting a true and not merely a technical under 
standing of the subject 

(3) IS a collection of five articles and addresses 
by the same author They are of a semi popular 
character and are a pic asant and instructive ox 
position of his general outlook on the foundations 
of atomic physics 

(4) The work by ( ondon and Morse is much more 
of a text book It has the admirable quality of 
making the subject look simple and straight 
forward and does not like many other works, 
envelop it m an air of subtle mystery After a 
general mtroduction it establishes Sehrodingers 
equation and works out a large number of ex 
amples connected with the spectra of atoms 
and molecules Towards the end it explains the 
conceptions asscxiated with matrices this part 
18 perhaps not quite so satisfactory as it pre 
sents the theory in an earher form and one which 
has not been found the best We may also make 
another small onticism it is rather surprising to 
find electron diffraction discussed in the very last 
pages of the book instead of the first But these 
are imnor defects and on the principle that the 
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learner wants much practice rather than much 
philosophy, the book can be strongly recommended 
as one which will give a very good working know 
ledge of the quantum theory 

(6) 18 a sequel to Born s well known book on 
atomic meohamcs As such it is naturally concerned 
with the modifications of classical dynamics neccs 
sary in order to include the quantum theory and 
indeed there is no mention at all of the wave 
equations As an essay in how far can be gone 
without tho use of partial diifi rential equations it 
is brilliant, and contains full discussions of many 
problems which have not been given else where, but 
as an exposition of the content of the quantum 
tlicory it must lie judged a failure Wc may eaen 
quarrel with the first word on the title jiage for to 
call tho work Elementare Qiianteiimcchamk is 
to give a very exaggerated idea of tho difiuulty 
of tho other branches of tho subject The self 
denying onlinance which has ex< hided wave 
equations severely limits the book s siope for all 
continuous spectra aro bam d and cvi n the railial 
quantisation of th< hydrogen atom is a very trouble 
some business which can only bo done by Pauli s 
method a brilliant piece of work but one which 
can safelj now bo forgotten In short the only 
atomic problems that can be tn ated really well aro 
those depending on the principle of angidar momen 
turn But the book is to bo followed by another 
part in which the w a\ e methods are to be dovi lojieel 
this should redress the balance and wo can only 
n gret that tho two distinguisheil authors could not 
have issued both \ olumes together 

(6) IS the I n nch translation of Birtwistle s wi 11 
known book w hich has aln ady been notict d in the 
columns of Naiurk (Oct 6, 1928 p 627) Ihcro 
are four appendices, added by tho translators on 
such things as tho magnetic electron and the theory 
of metals 

(7) Prof E Bloch has issued in book form an 
excellent senes of lectures on recent physics It 
follows the histoncal sequence and traverses the 
whole field of recent experiments and theories 
photock ctno effect radiation periodic table and 
so on It then turns to tho new mechames and 
covers the whole subj<H.t again in histoncal 
sequence It does not go so deeply into tho matter 
as do the works previouslj noticed but m view of 
the considerable space devoted to tho description 
of experiments, that was not to bo expected It 
makes an admirable introduction to tho whole of 
atomic phjrsics 

(8) Messrs Buark and Ureys book, as its title 
implies, has a rather different purjioso Whereas 
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the others stand for a now general dynamics, this 
IS like a now astronomical dynamics, because its 
central mtenst is the stiucture of atoms and 
spectra Two thirds of tho book is concerned 
with tho old quantum theory, which still remains 
the most convenient way of summarising atomic 
structure i specially now that it is quite free from 
the confusion that used to ariso in connexion with 
the exact values of some of tho quantum numbers 
This IB excellent and the only regnt we may feel 
IB that tho authors could not find room for such 
things ns a fulk r description of Hunil s theory of 
tin ground state s of atoms 1 ho last i»rt of the 
book IS devoted to the new mechanics and though 
it IS jnrfectly sound it seems a littk out of place 
it IS almost as though the Hamiltonian transforma 
turn theory wire first rntroduiid as an appendix 
to a book on the planets But no doubt something 
of the kind w is ini vitable for at thi time of w nting 
there was no IsKik available fmm which this part 
of the argumi nt could be quoted 

It will lx. siin that tho new orientation of our 
physical idi as has led ti a great variety of opinions 
IS to what are the mist important parts of the 
theory Ihcre is no reviewer whose personal 
opuuon would agree with all of them but nevertbe 
less they aro all to be wtkomed Only so by a 
synthi SIS of the conflicting opinions can we hope 
to arrive at a universally atcijitabU vitw of the 
iMW dynamics COD 


More Antarctic Meteorolog^y 

British Antarctic Expedition 1907 1909 Reports 
onlhetxirntificlniestigalions MiUorolojy By 
Dr lidward Kitson Bp ISS (Melbourne 
( oiincil for bcientihc and Industrial Research » 
Ijondon Official Seentary Australia House, 
nd) 8s 

rilHR Australian Dipartmcnt of bcientilic and 
Ji Industrial Research has larnid the thanks of 
tho sciinlihc world for its action in rescuing dis 
cussing and publishing the mctci rological results of 
bir hincst Shackle ton 8 Antarctic h xpedition of 
1907 9 Iho Department was led to this good 
deed by tho report of a committee ii 1027 to the 
effect that first c lass 8c u ntihr work by Australian 
investigatois was sometimes in danger of being lost 
to bubsequont workers owing to the impossibility of 
Bccuriug its pubheation Why the records kept 
so conscic ntioiisly and so laboriously on tho Nimrod, 
at Capo Roy ds and on tho magnetic pole and south 
polo journeys have hitherto remained undivulged 
(save for bruf summaries m “ The Heart of the 
Pi 
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Antarctic ), la not clearly explained They appear 
to have been left m Auatraha or New !2ealand on the 
return of the expedition and we are glad that the 
participation as obsi rvers of bhackleton s Australian 
associates has made it possible for their government 
at last to publish the n suits We are grateful to Sir 
Edgeworth David of Sydney and to Sir Joseph 
Kinsey of Christchurch N / for their acknow 
lodged share m enabling Dr Kitson to prepare the 
observations for publication and to show the bcanng 
of the expedition s results on the meteorology of the 
Antarctic region and of the southern hemisphere 

This Dr Kitson has done with the skill and care 
to be expetU d from the director of the New Zt aland 
Meteorological Scrvict equipped as he is for the task 
by a lifelong experu na of Australian mett otology 
The delay of twi nty >ear8 in publication deprived 
Dr G C Simpson of much important information 
which would have facnlitated Ins great work on the 
meteorology of Scott s last expedition but on the 
Other hand it has enabled Dr Kitson to make use of 
that work anil rf the labours of Mtuianlus on the 
observations of the Gauss expulition thus focusing 
attention on the problems dealt with bj those 
masteis ( f meteorology 

The period eovtrwl by the observations at the 
land station at t ape R lyds on M Murdo bound was 
from March 1008 to hcbniarj 1909 midway in time 
betwten the JMwo^ery and the 1 erra Nova expedi 
tions m tilt sann n gion The data are set forth m 
tables of hourly value of temperature and two 
hourly i aim s of pressure wind and clouds Tern 
peratures an given to whole degrees 1 ahrcnheit a 
sensible saving of sxiaee foi fi actions of a degree 
oio meaningless on spirit thermometers nad in 
the conditie ns of Aiitaretie observing Humidity 
observations accumulate el h lurly with infinito 
trouble have only been summsrisexl in monthly 
means the manifold iinee rtainties of wet bulb 
readmgs lielow the free zing point not justifymg the 
labour of dctaile d discussion 

It w as natural for Dr Kitson to discuss his n suits 
with particular leference to Dr Simpsons great 
mcme ir and the ne w data have suggested more than 
a few frank cntirisms of the earlier discussion to 
some of which there may possibly bo occasion for 
rejoinders Dr Kitson considers that his data 
throw doubt on the re ality of the diurnal variation 
of tempeiaturc in the winter months detected by 
bimpson It appears also that Scott s station at 
Capo Evans was less influenced in its minimum tern 
peraturobythe cold layer than the Disroufry winter 
quarters thirteen miles further south or Shackle 
ton B station at Cape Royds six miles farther north, 
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a somewhat surprising resnlt which is ezplamed by 
the position of the Cajie Evans thermometer screen 
on a slight elevation Dr Kitson brings out the fact 
that the cold layer of air streaming off the Bamer 
and down the mountain slopes was more pronounced 
on the surface of M Murdo Sound even when free 
from loe than at the shore station wht ro turbulence 
caused by the descent of cold air from the slopes of 
Mt h rebus produced mixture and so raised the 
temperature 

Dr Kitson s mam contribution to Antarctic 
meteorology seems to be the elucidation of the 
phenomena of the cold layer and the katabatic 
winds associated with it He recogiuses the power 
of ehilling by radiation and by contact with a cold 
ice Hurfau to produce a layer of mtenselv cold air 
on the Bamer or on large ice floes fc d by the descent 
of cold air from the Plateau under the inflm nu of 
gravity He does not however see m this action so 
dominant a factor in the general circulation of the 
atmosphere as Prof Hobbs claims for it or as Sir 
Napier Shaw is willing to concede Ho inclinos to 
the belie f that this cold lay c r remains apart fiom the 
system of air circulation produced by balanced 
forces He considers that the polar anticyclone if 
such a term is applicable is confined to the cold 
layer whieh he thinks can never exceed a kilo 
metro in thickness and that above it there is a polar 
cyclone play mg its full part in the normal circulation 
of the earth s atmosphere This is very like the old 
view put forward and upheld by Buchan on the basis 
of his Ben Nevis disc ussions that every sea level 
anticyclone has a cycle ni nding on its back 

Dr Kitson lays stnss on the parallelism of the 
Antantic pressure waves with the sequence of 
picfasuro changes in Australia suggesting a close 
relationship between the two In his discussion 
of the general problem of southern hemisphere 
meteorology he travels somewhat far fiom Cape 
Royds and the Nimtod and lands himself in the 
rather daz/lmg region of sunsjxit cycles 

Dr Kitson urges the imp irtance of establishing 
permanent meteorological stations on the Antarctic 
continent as the variabdity of e limate from one year 
to another is greater there than m temperate rt giona 
and a long senes of observations is necessary in 
order to amve at normal conditions On the other 
hand he wisely deprecates the somewhat rash 
assertions that have been made by the promoters 
of Antarctie expeditions (not we behove, by 
meteorologists and geographers as ho implies) that 
results of practical importance to temperate 
countnos will immediately follow the establishment 
of meteorological observations m the Polar regions 
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All climate, he reoogniseB, is due ultimately to the 
oiroulatory movements of the atmosphere as a whole, 
and every addition to our knowledge of the whole 
must increase our knowledge of every part. To this 
extent and no further can the establishment of now 
stations in the Antarctic be of practical benefit to 
humanity. 

When the results of the Byrd expedition aro avail- 
able, and the long-lookod-for observations on the 
Endurance in the Weddell iSea are made public, 
there will be a mass of Antarctic meteorological 
data which may be worth tho while of a meteoro- 
logist of the first rank to discuss on its merits, w ith- 
out worrying about the views of earlier investigators 
or endeavouring to pimetrate the precise meaning 
which they have lockcil up in such terms as wave, 
stroph, cyclone, and anticyclone. 

Hugh KouicaT Mii-i. 


A Chemical Engine. 

Die chemiaehen Vorgdnge tm Muakd • und ihr 
ZuaamtnenhangmUArheitaletatung und Warmcbtld- 
ung. Von Prof Otto Meyerhof (Monographicn 
aus dem Oesaiutgcbict der Phj’siologu* dcr 
Pflanzen und dcr 'I’icre, Band 22 ) Pp xiv +350 
(Ih'rlin . Julius Springer, 1030) 2K gold marks. 

I N the course of evolution, animals have had to 
solve some cxcmiingly difficult problems of 
engineering , one of them, perhajis the most fascinat- 
ing for us to study, was the elaboration of an internal 
combustion engine, maile chiefly of water, working 
isothermally and without serious deviations from 
neutrality. Tho only ultimate source of energy 
in this world is tho solar radiation, but the higher 
animals avoid part of tho problem by utilising tho 
energy stored in the organic compounds which the 
plants synthesise with the aid of the sun’s roiliation. 
For these animals, therefore, tho problem is to 
convert tho potential chemical energy of tho foiwl 
into useful mechanical energy in the limbs. Tbe 
engine which does it is the skeletal muscle Tt is 
not difficult to obtain mechanical energy from a 
fuel, given adequate oxygon — even man can do it — 
but muscle has a further remarkable property • 
even though it depends ultimately on an oxygen 
supply, it can work without oxygen for a consider- 
able time. Tho sartonus muscle of a frog may be 
isolated and kept in pure nitrogen - it will then 
perform enough work to lift itself to tho top of a 
mountain before it is exhausted. How is this done f 
Prof. Meyerhof’s book contains the answer, so 
far as we know it, in 318 pages of small print ; and 
it is a matterfor congratulation that ho has managed, 
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by skilful division and subdivision of tho subject, 
to do it in BO short a compass. For this is no 
elementary bini’s-oye view, but a detailed account 
of tho present position. The book contains ten 
divisions deahng with such aspects as nnipiration, 
metabolism, the chemical phenomena of activity 
in relation to tho thermal and to the mechanical 
phenomena. Each of these is subdivided and again 
subdivided. Thus we find tho topic of lactic acid 
production by minced muscles from added carbo- 
hydrates dealt with under III if 1 6 , and tho re- 
lation between phosphagen breakilown in activity 
and tho ehmnaxie of tho muscle under II D.3 c. 
Section lid 2 (I a deals with the dissociation 
constants of the hexosephosphorio esters. The 
list of contents is clossificHi in corresponding detail. 
This arrangement, backed by an 8-pago subject 
index, makes the book an oxeellent work of refer- 
ence , yet this is accomplished without sacrifice 
of interest, for tiespite the detailed ‘ cataloguing ’ 
the text rt'ads quite continiioiisly Matters of 
historical interest aro referrtHl to where they are 
appropriate, but no attempt has been made to give 
the full history of the subject. 

The last four years have been particularly rich 
in discoveries in this field facts have accumulated 
sufficient to overthrow the theones current in 1926, 
but insufficiimt to form the basis of new ones. 
I.rfietacidogen is gone : it turned out to be pyro- 
phosphati*. Most of the ‘ inorganic ’ phosphate 
of muscle is now known to bo organic. Mmlcrato 
activity m the absence of oxygi'ii no longer makes 
a muscle acid — it now becomes alkaline or docs not 
change at all Lactic acid no longer imtiates con- 
traction , for a muscle may give twitch after twitch 
in nitrogen without any lactic wid accumulating. 
True, the muscle has been poisoned with lodoooetio 
acid, but it is not to bo supjioseti that the muscle 
has invontcxl a brand-new mechaiusm on the spur 
of tho moment The situation disclosod by Prof. 
Meyerhof in this book is indeed cliaotio 

A considerable proportion of Prof Meyerhof’s 
theoretical treatment of the subject deals with the 
ongm of tho 370-400 calones of heat which accom- 
pany tho formation of each gram of lactic acid in 
the muscle, and here wo are moved to voice a pro- 
test. Tho heat of formation of lactic acid from 
glycogen in dilute aqueous solution may be cal- 
culated from tho measurements of different workers, 
and it comes out to anything from 18U to 235 
calones per gram of lactic acid. The uncertamty 
is chiefly duo to the discrepant values for the heat 
of combustion of glycogen. Tho heat of neutral- 
isation of lactic acid may be anything from 20 to 140 
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oalonea according as ve use buffer salts or proteins 
for the ncutrahsation Thus the combined heat 
of the two reactions may bo anything from 200 
to 375 oaloncs — anything from one half to the 
entire heat actually observed to accompany the 
process in muscle For reasons which he gives 
m the text Prof Meyerhof takes the \alue 290 
oalones but wc feci that no amount <A logic 
will comptnsatc for uncertainty in the primary 
measurements 

The text includes 20 tables and Oh diagrams 
Ihe printing is well done on good pajicr but tho 
bmding is bad There are two bibhographics 
one contains 125 nfercnces to work performed m 
the authors laboratory and the second contains 
296 refert nces to other work There exists at the 
moment no treatise on musek chemistry m any 
language so complete and up to date as tlus liook 
PHirip is^auBTOK 


Our Bookshelf 

Amudba de I Inalitut flertn Ponunn recued de con 
fcrcncei ei mimotrea de caicul da %rabiinhta et 
phynque thdonque Vol 1 haso I Pfi 74 
(Pans Les Pressts Umvcrsitaircs <1« lianci 
1910 ) J5 francs 

Ihf Henn Pomcar6 Institute invites leading 
scientihc workers to lecture ou recent progress in 
maihimatical ph>sicB The Annales of which 
the hrst numbir has just appeared will contain 
a Jbrench translation of thisc lectures In the 
present number we have Finstem on the unitary 
field theory L G Darwin on the wave theory of 
matter and 1 emu on the theory of radiation 
Itinsti in s h i lure is oddressul to mathematicians 
in th( hope of interesting them in a theory as yet 
very mcompleti but ofienng magnificent possi 
bihtios of devilopment He eamiot account for 
certain identities that he has discovered and ho 
appeals to geometers to come to his aid 1 here is 
no possibility of venfyiiig tho theory by expen 
ment until a certain mathiraatieal problem has 
been st Ivcel 

Problems in quantum theory can be tieated by 
the wave met hanies of do Bmgho and Schr xlinger 
or by more abstract method based upon the 
general theorems of analytical dynamics Darwin 
considers that wave methods have the advantage of 
enabling ono to deal intuitively with phenomena 
too complieatetl for luatbematieal treatment The 
object of his lecture is the development of this in 
tmtivo power 

In the third lecture Fermi shows how a uniform 
method can be apphed to problems of mterfereneo 
and of tho Compton effect of which the first set arc 
usually treated by elassioal methods and the second 
by quantum mechames Tho starting point is 
Dirac B concept of the atom and radiation as form 
mg a single system the energy of which is the sum 
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of three terms due respectively to the atom alone, 
to the electromagnetic field and to the interaction 
of the two 

lutnre issues will contain lectures by Bom 
Debye de Donder Kostitzin Levy P6lya and 
Voltcrra H T H P 

The Magneto Manrud a Practical and Oen 
eral Seference Work for Automobile Engineers 
Aeronavtical Fngineera Mechanics Apprentices 
Chauffeurs Car Oumers etc By H R Lang 
man (Lockwood s Manuals ) Second edition 
enlarged Ppxu+246 (London Crosby Lock 
wood and Son 1930 ) 7» 6d net 
In many internal combustion engines the igmtion 
<d the explosive mixture is effect^ by means of an 
elootnc spark which is produced by a small machine 
called a magneto Ihe great demand for these 
machmos for motor and aero engines has led to a 
very close study of the pnnciplos on which they 
work and this has n sultm m great improvement 
in their design This book wiU prove useful to all 
etigt^ed in motor engmeinng I ho author wisely 
does not describe the functioning of any particular 
type of magneto but confines himself to general 
remarks and a description of tho outstanding 
features of the best types m everyday use The 
trend of invcntu n and industnal activity is in the 
direction of perficting old typis rather than the 
introduction of new types In this edition a useful 
ihapter has betn added which gives a simple dc 
sonption of the theory cf the high tension magneto 
Many ske tches are given depicting common faults 
Iheeo should prove a help to dnvtr owntrs of cars 
in maintaining thur magnetos m good working 
order The neon gas spaik tester the working of 
which depends on tho low eketne strength of neon 
IS desonbed 

MefaUifrrous Mine Surveying By Thomas G 
Hanlon Pp xii+224 (London Crosby Lock 
wood and Son 1930 ) 16« net 
Thv fundamental problem in mine surveying is th« 
connexion Ixtwiin tho surface and underground 
surveys and their relations to the boundaries of the 
property In this book which unfoitunately the 
author did not live to see pubhshed a suicessful 
effort has been made to jirosent clearly and accu 
ratoly modem methods of mine surveying with 
special reference to the correlation of the various 
parts of the work involved Careful and practical 
disenptions of the instruments used arc given 
followed by details of survey practice and methods 
of preparing plans and sections and written records 
Later chapters deal with stope surveys estimation 
of ore reserves and borehole surveying The whole 
treatment is well proportioned clearly written 
effectively illustrated and copiously provided with 
examples and calculations Colhery surveying is 
not specifically dealt with but the metalliferous 
mine surveyor has here a thoroughly up to date 
guide to all tho leading features of his vaned pro 
fcssion The work was written by an Australian 
survi yor who had a wide experience and his book 
represents the successful accomplishment of a diffi 
cim task 
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Letters to the Editor. 

The Kdttor dote not hold htmaelf rmponaxhle for 
opmtorui expreeaed by h%s correapondenta Neither 
can he undertake to rUum, nor to eomaiHmd ivUh 
the wrUera of, rejected mamiaenpta wiend^ fur th*a 
or any eOher part of Natubk No notice ta talcn 
of anonymoua communxcattona ] 

The Micelle Structure of the Wool Fibre 
1 irR real exuitenoe within tho wool fibre of micellt a 
which are imporvioua to water moloculoa anil ilyo 
^uf^ haa only occasionally boon steel ‘ and 

never ilemonatrated Iwo mdepondont bins of in 
veetiifation liavo recently convorgod, not only to povi 
the oxibtence of micellea, but also to f;ive some idea of 
their ahapo and dimenaions. and the rniuinei of attack 
by certain iea{<enta In an earlier paper * 1 was able 
to show that tho aire of the ta]nllary spaces m tho dry 
wool fibre la of the aame order aa tho hiiKth of the 
n propyl alcohol molecule Whoioaa wool fibres m 
methyl alcohol and ethylene glycol aie easily exten 
able ill butyl and amyl aliohola they nsist oxteiuuon 
to a doKToe closely Minilai to tliat 1 1 tho perfectly dry 
bbro When howevei the higher alcohols are mixcMl 
with methyl alcohol or ethylcno glycol these lattci 
•eagents enter tho fibre and caiwe it to hwell, opening 
tho jKjros until they are ablo to admit tho laigci 
uoleeiiles Ihis is well illiististod by a eompanson 
at the piopeitios of uool fibrea m iKtyl alcohol ethyl 
me glycol and mixtuica of tho two 'Ihe potential 
inorgy necessary to extend fibree 30 [nr cent of their 
eiigth HI tlio various ineilia at 22 2“ C was dotcrmiiied 
ind typical ii suits are (pi ited below 

MeUum (am oil* i Vo 

Octyl rfcoliol Sl'xIO* 

!■ thvli lie ^l>cul I tf i 

1 tliylcne f.lycol oct>l alcohol 1 72 

Ihe molecular concentration of cthylone glvool in 
ho above mixtuie with octyl alcohol was only 60 8 
ler cent, and since tho propel ties of tho fibie m the 
Tiixture are almost identical with those m ethylono 
;lyool alone, it seems clear that tho pores of tho swollen 
ibre are sufllcii ntly large to admit tho octyl ah ohol 
noleculo Ihis gn at increase in (Xirt si/o is m striking 
contrast with tho small incroaso m the ovei all dimon 
lions of tho fibie bwellmg is greatest m water but 
3von in tins case the increase m length of tho dry fibre 
IS only 1 1 per cent and the moroase m diameter about 
18 per cent Ibe <o existence of a largo increase ui 
oore Hiro with a small mcieose in cross sectional aiea 
iffords a ci itioal pi oof of tho existence within the fibie 
if micelles whioh are relatively, it not entirely im 
lervious to molecules os small as tho water molecule 
It has been found possible to extend the pieceding 
ugument to give a moasuie of the thicknoss of tho 
uicelles Determinations of tho jxitential eneigy 
retpiired to stretch fibrea were made in a sonos of 
mixtures of methyl and ex tyl alcohols Intbeiegion 
if low concentration of methyl alcohol, tho woik re 
pared to stretch fibrea at first doorooscxl slowly with 
increasing concern tiation of methyl alcohol as would 
ho expected by analogy with the pni[joitios of wool 
Hbrea m atmospherea at various relatiie humidities 
When, however, the ccmcontration ot methyl alcohol 
was great enough to prcxluce a suflficient degree of 
iwelhng, ootyl aloohol moloc ules could gam admission 
to the fibre, causing an immediate fall in tho nsiat 
Mice to extension Determinations of tho mcroose m 
Jiameter of wcxil fibree m the critical mixtuie rec^uired 
to adnut ootyl aloohol, combined with tho fact that 
tho pore size must have been mcreased by thc^ differ 
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ence between the lengths of the n propyl aloohol and 
octyl alcohol moire ules, uidicate that the thickness of 
tho mic ollts must be of the older of 200 A Knowing 
tho incinase m dmmetei of wocl fibres m water, and 
makmg use ot the pirc edmg detiimmation of micellar 
thic kiiesH, it can be shown that the ]>oro size in fibres 
swollen m water is of tho older of 40 A 

1 loin a c imiianson of the changes in the elastic 
pioiiorties and si/e ohaiactoiistics of wool fibres 
with water adscrptioii I have previously doduood> 
that the micellrs must lie long m loinparison with 
then thickness Disi-riinin ition b« tween the possible 
sha|>cs which will fulfil turn requirement was made 
jiosHible from ohseivations on tho athnity of sodium 
sulphide treatcxl wools fot water Known weights of 
purified Cotswold wool wore tirated with s^iura 
sulphide solution for different times tho loss in weight 
being m each cone ascertained after romovuig ad 
sorbotl sodium comisninds by prolonged washing m 
distilled watei ihe amoimts of water iidaorbed by 
the dry troutcxl and iinti rated wools wt le then deter 
nunc <1 at vai loiis hmmditii s A few tyqiical results 
are givin m tho followmg table tho different wools 
hi mg ilistuiguishcsl by iiidi<.atmg tluir loss in weight 
after nacti m with siMlium sulpbiiio 


irn 1 1 iRf bv Welsl t fWatrraUrl lly 



la Ilia 
67 .loM 


fl 80 « 77 6 7) 

17 00 10 82 10 94 

2-1 81 24 -) 26 01 


It IS a higlilv Hignifiiant fact that woil tiiated with 
sodium sidphide untd the loss m weight is as liigh as 
VJ per cent should show almost exactly the samo 
afilmly for water as imtieafid wool In view of the 
I roved existence of miiolles whuh are impeivioiw to 
water there can bo only one ^Rissible explanation of 
the results that the ratio ot suifnee to must, remains 
unaltered with loss m weight ( omhuiing this re 
cpiiromont with thos indicated above it bccomee 
clear that tho most piuluiblo shape of tho micellee is 
tho lamella and that attack by scxlitim sulphide is 
largely confined to tho edges, leaving the suifaoe moss 
ratio sensibly unaltered In addition these observe 
tions mdieato tliat tho disulphide link m wool which is 
tho i)oint of attack by sodium sulphide must ho m a 
plane making an obtuse angle with tho largo faces of 
the micelles Finally there is now an obvious ex 
planatiun of Mninotts* oljservation tliat treatment 
of hair with Hodium nulphide until it shows a 20 per 
cent loss m weight leaves tho latio of the nitrogen 
and siilphui contents unaltered 

T H Spkakman 

Ihe I nivcrsity 
I oeds Sept 27 


r 49,21)0 r loin 

>De H 01 IDIU 
ri( tl/rmiiU 0 6 
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Hyperflne Structure in Some Spectral Llnee from 
Highly Ionised Atoms of ThalUiun and Bismuth 
In' working with apex tra m the extreme ultia violet 
at tho physical laboratory m Up|)Hala I liave boon 
able to ob^rvo a hyperflne structure m some s^iectral 
lines in the ii gion 1400 800 A Tho linos mvostigateil 
are due to higher ionisation stages of thallium eaid 
bismuth 1 01 thallium, hyperfine struc tore has been 
measured iiatoie in the are spewtrum and m the fust 
spark spectrum, and for bismuth, m tho arc spectrum 
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The fin on now obMi vod have in some caHee much larmr 
wave number diiTerenoea than any before meoxured 
The spectroffi aph is of the same tyjte as two others 
designed by Prof Siegbahn and desonbed in other 
plaoee ‘ It has a toncavo speculum grating with a 
radius of 1 5 m and 1060 Iinee/mm 

The methcxl with grazing moidenco ih used and the 
angle of me idenee is about 7“ The dispersion at 800 
A 18 2 0 and at 1400 A 3 4 A /mm 
The spoptiograph has a volume of about 30 lit and 
the vacuum is obtained by two Siegbahn molecular 
pumiiH in parallel backed by an oil nump As light 
source is used a oundensed spark with a condenser of 
about 0 3 D.V 111 fiaiallel w ith tlm s)iark The charging 
c unent for the condensers is rectified by a konolron 
It IS possible to mcuHuie these small separations 
otdy when naiiow lines of the piofiei intonsitv are 
obtuned It is therefore necessary to work with 
a very iiariow slit and use diffen ut ox|S)Ruies for 
different lines 

Ihe |>Ohhiblu errors in wav< length diffciences aie 
estimated to about 0 01 A which coriesjKinds to 
1 cm ‘ III wave iiumlier 

Table 1 gi\cs the separations of some pievions 
claasihed lines in T1 111 • and T1 IV ^ Some of these 


Tabu I —Tiiau.ii m 


1 

MA) 

AA 

Alia 

( 1 iMiOoatiun 

7 7 

I2A8 1) 

0 101 

a 4 

111 pV» 

7 7 

1337 19 

0 000 

14 

IV r*f>, p**. 

2 i 

13SH ns 

0 077 

4 1 

I\ A*/!, p*P, 

4 2 

1371 (>2 

0 066 

3 0 

IV p*f>. 

7 7 

1 177 7S 

0 002 

47 

fV «*Z), p*/». 

7 7 

1404 60 

0 006 

18 

IV 

23 

]412<)1 

0 004 

47 

IV »*/>, p»P, 

3 3 

1414 71 

0 070 

34 

a «>/2, jPDt 


J hr lalu » < f the s ivr U nathe ere from Carrol • • me i 


lines are sttn on the magnified plates repiodiiccd m 
l<ig 1 

riio separation measured fot the level 6 of 
11 III IS 6 4 cm ‘ lioni the siioctium of II II 



Baoher and Goiidsmit * have calculated a value 
between 7 and 8 for this level 

lable II and hig 2 mve the separations of four 
Imes m the spectrum of bismuth two doublets and 
twro tnplets ihe two triplets are classified by Lang * 
m the way given m the table as belongmg to Bi III 
With respect to the fine structure, it woiuld be very 
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strange if this classification should prove to be 
correct 

According to Bacher and Goudsmit a theory, if the 


Xabui II -Bismuth 


I 

A (A) 

AA 

Arom 

tIaaaiHoatlon (qiuatloned) 

8 H 

864 6 

0 002 

12 0 





0 064 

53 



2 2 3 

1103 4 

0 085 

70 

III b«*6pP, 

6»*7*S, 

10 10 

1130 4 

0 175 

13 4 





0 126 

7 3 
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1117 1 

OOOU 

37 

III tw'dpP, 

bs'OifU, 


Th« sAvtlpiiKlla urn lAlLuUtnl from rrtenn i. linni ol oxygen 
nitrogen and carbon 


splitting of the tiiplct IS due to one level only, it 
must lia\o j 1 Since the micli us quantum iiumbei 
I 4} tor bismuth then the resultant / 41, 

51 Iho ratio of the separations in the tiiplots would 
be expected to bo ll/‘) 1 22 



hor the ineasurtsl tni>lets the ratios arc 1 32 and 
I 28 and the sejiarations within the eirors of measure 
mont aio the same though the largoi separiitioii for 
one IS tuwaid long and for the other toward shoit 
wave lengths One would then t \] ck t them to coiro 
M|)ond to transitions la twcvii b g n p « 8 pi),, 

(loudsimt s notation] and a more stable teim 6 
and a loss stable teim for example, 6 « 7 s 'Sj oi 
0p* teim 

It can bo expected that the possibility of measurmg 
the hy)M)ifiiie stiuctiiie in them regions will prove 
to be a good tool foi classifying siiectia from some 
highly ionised heavy atoms This aid is much needed 
In general, lines fiom many different stages ut loiuaa 
fion are mixed together and the possible error in 
wave number moreasos tapidly as the wave length 
decreases Ltjstaf Arvidmoit 


Ihe Physical Laboratory of the 
University of Uppsala, 

Aug 20 


> rifnon Mid Mltn Zett f rky 69 M 1030 kilk kkefon 
Phgnk ZtUKhr 8t,737 1030 

' MclAnnan Uclay ( mvford Bog Sot Pm A 118 60 

• I k Mack Pkg» Av *4 17 1920 X R Rao Phy* Soe 
Pm 41 361 1020 


< S Qoudaoilt R i Bacher Pkgi Jtrr M 1304 1022 

• R i Ung tkgt Bn I* 787 1028 

• A Carrol Pkd Irrma, A lU 376 1026-26 
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Rate of Growth of the common Storfleh, 
AMterlmg rttbcnm 

Ik the course of a study of the growths on the buoys 
and beacons in Liverpool Bay marking the entrance 
to the Mersey Fstuary, yoimg Aatmaa rubens have in 
nearly all oases been found clingmg to the undersides 
of those structures There is no doubt that these 
starfishes have settled os larva m this position and 
have grown m mtu by feeding on coexisting mussels 
{MtftUmi edtdis) which ha>e always been found ui 
abundance As deflnito observations on the rate of 
growth of the common starfish ore necessarily rare 
and difficult to obtain, the following are of mterest 
On May 30, 1030, the block be^on Q1 from the 
Queen a ( lianiiel was dry docked and examined and 
found to ho c arrying a largo numbei of young Aaleruu 
rubrns About ISOO of these wore c ollocted pn sc rvod 
in the lalairatory and afterwards measured to give 
the graph shown m h ig 1 1 ho measure ment adopted 



to give a < ntoiion of sire is the length of the stiaight 
line joining the ti[>s of altc mate arms The incxlal 
value m big 1 is nearly 4 0 cm while si/e ranges 
between 7 mm and 9 4 cm and the mean value is 
4 2 < in in life theso sptK linens would measuie in 
repose about 5 mm more on the avetage \s the 
buoy Q1 was placed on station on April 3 1920 the 
greatest ago of these Ant(rmn is about 13 months 
The actual ago la however lathcr less Post larval 
Astrriaa of only a few indliinetrcs were obfaincHl in 
1030 on a buoy (( 8 black) on luly 21 and rather 
larger sizes in groat cjiiantitics on othti buoys at a 
late r date thereby jiroviiig that sc ttlc nioiit occurs m 
this stage and giving also an indication of the date 
<if settlement 

If fiost laivH bo assumed to settle in general on 
huoya fiom about Tune onwaida, then it is scon that a 
IKijnilation of Astertaa may attain a inaximiiiii size 
of about 10 cm and a moan of 4 3 cm in less than 
one year But as AstcricM probably apawiis lound 
about Ajinl in tins locality, the actual ago (from the 
tune of fertilisation) of those small starfishes la appnixi 
mately one year It is an extioincly intoroating fact 
that minute post larval Mytihia wore obtained on 
another buoy (P3 block) on Time 27, 1930, at just 
about the right time to servo as focxl for the growing 
baby Aatenaa Tho latter liave not been observed 
actually eating the post larval musaels, but there can 
be little doubt tiiat this is the source of their siisten 
anc?e Young mussels were probably also largely the 
food of Echtnua mtltaru taken from the bottom of the 
Bar lightalup along with 16 cm Aatenaa rubena, largo 
mussels, medium Acttnoloba dxatUhua and other forms, 
also on Tune 27, 1930 Those Echinus, it may bo 
noted, were mostly the long spmed variety, and were 
similar m this respect and in size to those obtained on 
the cool hulk London City (see Natukk, 111, p 146 , 
1923) Ah these sea urchins could only attain access 
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to the bottom of ships by the settlement of larval 
forms, and as this lightship was put out on Nov 22, 
1927 theu- age os well as that of the larger Aatenaa, 
IS not more than two veais 

We aie greatly mclebtod to tapt Mace and Mr 
A L llulme of the Mersey Docks and Harbour Board, 
who kmdly supplied information regarding the records 
of the buoys mentioned above J H Orton 
T II ]<RASBB 

The 1 nivorsity LiccrjKiol Aug 28 

Depreciated Morphology 

Ik a recent levicw (Natlre, Sejit 6 p 341), Prof 
Elliot Smith rcpioves at some length an anonymous 
gioiip of coritemjKirary biologists whose attitude 
towaids morjihology is one of ill comi aled contemjit 
Escaping the discii>lino which alone attends the labon 
oils clniilgeiy of morjihologn al research they pour 
contempt on that field of biology which in tho past, 
lias yicldcKl all out richest fiuiH how biologisbc will 
lend Piof 1 Hint Smiths icmaiks unmovcxl Some 
will Icam for tho first time that there is a laco of up 
starts presumably ex|Hrimontal biologists who not 
only ignoie but also di spise the foundations of tlioir 
own beliefs Others— peiliajis no insignificant minor 
ity will learn with dismay of the ^icat gulf which 
protects the tine inorjihologist fiom tho taint of ox 
jicrimental ccniiiption 

I vciitiiio to think that tho picture is not quite so 
dark as Piof h lliot Smith has jaimtcd it Whether 
wc use a maccintiii). (lot r an \ lay for tho study of 
aninialfoim the „oal leinaiiis the same — to show how 
tho oomjxmont iiails ot an animal (whether they bo 
Imms or inolecnUs) ait so sliajied and so orientated to 
one anothc t as to form a living organism c ajiahlo of 
imclcigoing evolutionary change To this end tho 
morphologist (in the elassual sense) lias contnbuted, 
and is continuing to contiibuto a muio complete 
iccord of ooiielatc d facts than his >oiingcr colleafpies 
in oxjKimuntttl lalioratoncH cun hope to do foi many 
years to cenw Ncvcrllioless the final goal will not be 
leached by these who iistnct then toiuejitions of 
animal life to tho facts lovealcd hy a scaliiel and a 
miciotome or th >se wh > ignoii all knowledge ut 
the anatomical sciences I ntil wo can add to such 
fiM ts as are deseiilied in Prot (loodiich s distinguished 
volume a knowledge of the foim tmrl moehauism con 
ecniccj within a muse lo fibro and a gameto tho thoonos 
of the evolution ot the \i itchiatc skeleton will iieecs 
snnlv Toroain vagiio and unsatisfying to c« rtain tyjiea 
of mind 

laets of real biological siginhe iineo me diawn from 
an over widening held amt there is an inevitable tend 
eiicy to specmliso m ajipaicntly iinnlatcxl toiiitoiies 
Po some extent tlus is inevitable but whether we 
regard an organism os an mtiuati piece of molecular 
machineiy ot whe thei wo prefer to examme the bram 
with a hand lens it searcoly seems necessary to allow 
cnir procbloetion foi one or other j iint of eiew to 
imply a negation oi an imjihed c iitieum of the other 
It 18 just as inconsistent to ignoie the morphological 
signiii<»nce of expenmental data as it is to study the 
behaviour of an oiganism witliout lofeience to its 
form or evolutionary history If expenmental bio 
logista are too fond of looping tho loop’, it w equally 
tnio that morjiholcigists aio not dismc lined to creep 
about on all fours 

It 18 to be hoped that oxjierimmtal biology will 
never bo rogardcid as the antithesis to morphology 
Theieisno intrinsic virtue in exponment — it is solely on 
additional weapon of biological armament The very 
name exixsiunental is a misnomer and might well 
be replaoM by analytical , for this at least meboatea 
an attitude of mind of those who attempt to analyse 
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bving phenomena m terras of matter and energy, 
and who try to regard oxiwimont and observation 
with strict unxiartiality Ino only diffeienco between 
such nusgiiicW folk and Prof h lliot Smith a declining 
band of faithful wamors hoe in the belief that the nth 
harvest of clasHioal morphology would provide more 

S stable food, for the young, il leavened by a know 
a;e of physiologii al facts 

It IB dejiicssing to think that a study of living 
organisms inevitably ontaUs sovere men pholophobia 
and that tho only cim is a return to tho dead In 
spite of anxious and widespread inc^uiry I have 
faded to discover any genuine case of tins unfortunate 
disease , perhai>s it only affects the very, very young 
T (jBav 

King 8 College, Cambridge 

OvoTlvlparlty In Sea-Snakes 
Ma SMannii. s note on viviparity in the sen snake 
(Latrcnudti colubrtnn) in Naiurk of Aug 30, p 3Ii, 
needs some oommint My state ment (which ho 
quotes) that all sea snakes are vivipaious was not a 
ruiteiation of that of previous authoih but a ton 
firmation bnsiyl upon fieisoiial kiiowUdgo <t tho 
f[roup In tho light of fnsh infoimation howivei 
it rt quires some qualiluation 

Tho rocoiit uivostigations of Mms VVickes have 
shown that tnio vivijiaritj with tho foiinatioil of a 
lacenta, hist dosrulied in C halndta bv Ciocoinini m 
891 oc( uiK in some Australian lizards {Lygoavnia and 
3 xhqtia) and snnki s (/Imtsomu) and it would lie well 
m future to n strict the teim vivijiarous to those 
specioa in which some form of place iitation can be 
snown to exist Whe ther tho sea snakes inc truly 
viviparous or not is unknown hut that the roajoiity 
of the sjiecics of tho subfamily Hvdrophnnffi i icxlme 
their young ahvo is a woll establishecl lact All the 
minibers of that group aro stiictly oquatii in then 
habits and never seek the land and no otliei form 
of ropioduction there foie Kerns possible for thorn 
With the Laticaudnice gomra witli bre ad vcntial 
shields and jiartly torrestiial liabits, it is different 1 
have recently examined a speximen of J aticauda 
colubnna with well Hevelojicd embryos enclosed in a 
thin senii trnns|>aroiit covoimg, oiiel also an example 
Atpi/aurua eydoun with young less well develo|>ed 
and enclosed in a thicker capsule from their 
}x>sition in tho body of the mother it was oviclont 
that they were not yet ready foi expulsion and that 
further Jevolopment would have taken plate befoio 
they were discmarged These sjiecits, thciofoie, ap 
pear to bo ovovivijiaious 

1 ho c ggs laid by Mr binedley s snake are no doubt 
similar to those dojiosited last month by the same 
siioeies of snake in the 7oolngieal bcxiety s (tardons 
in T ondon and whic h are- in view of what has just 
been Btatcsl eggs that have boon prematurely laid in 
conseejuemo of captivity Tlie fatt that they were 
laid one by one at intervals of a few days siqijiorts 
this conclusion Malcui,m Suitii 

Loncl m, bept 7 

Measurement of the Heaviside Layer Heights 
Il tho carrier wave of a wireless transmitter lie m 
cieasing steadily in frequency, then a given receiving 
station will m general pick up two waves differing in 
frequonc y One of these waves will have loached tho 
receiver by the shoitest {lath along the ground, while 
tlie other will arrive after having suffered reflection 
at tho Heaviside layer After rectifioation these two 
waves will give nso to a beat note in the receiver 
It 18 possible to anaiigo that this note shall have on 
audible pitch, and a determmation of the latter may 
bo used to obtain a measurement of the height of the 
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layer The rosultuig method posseoses some advan- 
tages such as simphoity, and is besides adapted to 
tho obtaining of continuous recoicls 

In practice, it is not possible to ccmtmue increasing 
the cainor frequency mdohnitely, but this difficulty 
18 overcome by alternately inereosing and decreasing 
the frequency many times a second, the rato of m 
crease bc'mg constant and equal to the rate of de 
crease It is evident that, corresponding to tho change 
over fiom increasing to decreasing frequency at the 
transmitter, thoio will occur at tho receiver a short 
period during which tho frequeni y of tho beat note 
tleoroases rapidly to zoiu and rises again to its former 
value Iho duiation of this tmriod must be made 
small coiiqiared with tho time dunng which the lieat 
note remains steady This cunilition is satisliod m 
piactico by ensuring that the time dining which the 
earner frequency is increasing (m decicusirig) shall 
bo large lurajuviocl with tho time diffetence of the two 
ray paths 

Preliminary tests of the metluKl have been made, 
and an audible heat note bus been di tccted at a dis 
tonce of seven miles fiom the transmitter on a wave 
length of 260 raotics Iho e’C]X5iimentM aro being 
continued with improved apparatus Tlie details of 
themothcsl and the results obtained will bo published 
elsowheie in due course The woik is being caiiioil 
out undci the auspices of the Radio Rescarcli Hoard 
ot Aiiatralm D J* Marfin 

Natural Philosophy Dopaitment, 

University of MollMiurno Aug 22 

The bpectrum ot Trebly-Ionised Selenium 
liii Hjiectium of selommn has been investigated 
(in Prof howler s Lnlxualory ot the Imponul College, 
m collaboiation with Mr J S Badami) from X7000 to 
X700 using different intensitios of dischaige through 
capillary tubos c outauiing selemum metal or the oxiito 
Between X1400 and X600 photogrophs have aUo been 
taken m this institute of tho spark spectrum of 
selenium with a vacuum spectrograph clt signed by 
Prof biegbobn, having a grating ot raebus 160 c m , at 
tangential incidence With the aid of these, the 
doublet system of trebly ionised sole mum, duo to the 
contigiiratiuiis 4«*4p, 4**4c/ c tc , and iaip", has been 
ideutihod The oharacteiistic seiiaratioiuc are 4p*Pt 
-4p*P,-4378, 6p*P,-6p»r,-1198 . 4d*U, -4d*D. 
-389, etc Details of the analysis will be publishect. 
shortly K K Rao 

Physical Laboiatorj, 

University of Upiisala, bopt 18 

British Museum (Natural History) General 
and Departmental Libraries 
WiiH reference to a review, apjieaiing m the 
Supplement to Nature for Oct 4, of the list of place- 
numbers of societies issuing sen^ publications con- 
tained in the General Library of the British Museum 
(Natural History), I have bwn desired to pomt out 
that this List bemg a Ornered Library List, does not 
include tho more special serials houscxl m the hve 
Departmental Libraries of the Museum ibis would 
account for tho list s apparent weakness in speoiho 
branches of natural science, so justly cummentocl upon 
by your reviewer A Cockburm Iownseicd 

(Assistant Keeper m charge of the 
(general labiary) 

British Museum (Natural History), 

London, 8 W 7, Oct 3 

Ihb preface to the volume noticed does not oontain 
any reference to the live Departmental Libraries , but 
I accept unreservedly Mr Townsend s oorreotion of 
my oonunonta The Bkviswxb 
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The Nitrog^en Industry and our Food Supply/ 
By Dr. R. E. Slack. 


F or many centurieB nitrogen was used as a 
fertiliser in the form of farmyard manure, 
and certain rotations of crops, which kept up the 
nitrogen in the soil, had been popular ; but it was 
not until 1840, when Liebig first pointed out the 
true function of nitrogen, potash, and phosphorus, 
that fertilising became an art based on science 
Liebig's work became widely known in a very 
short time. A little later Lawes and Gilbert started 
their expenments at Rothamstod, which definitely 
proved the part taken by nitrogen in agriculture. 

From 1840 the use of nitro- 
gen in the form of Chile mtrate 
steadily increased, and about 
1880 sulphate of ammonia be- 
came available from by-product 
coke ovens, and by 1003 the 
world consumption of these 
two fertilisers had increased t<j 

1,07.5,000 tons, equivalent to 

3.51,000 tons of nitrogen 

Tn 1906 calcium oyanamido 
was manufactumi on a com- 
mercial scale for use as a fertd- 
ist'r, and in the same year the 
arc process for combining the 
oxygen and nitrogen of the air 
to formnitnc acid was launched 
unRucccNsfully m Canada Two 
years later the arc process was 
(*HtabliHh(Hl 111 Norway and 
calcium nitrate was put on the 
market os a fertiliser. Thus 
Crookes's dream of the com- 
mercial production of nitrogen- 
ous fertilisers from the nitrogen 
of the air was realised in less 
than ton years. But it was the 
Haber - B^h process for the 
fixation of nitrogen which was 
to supersede all others and make 
it possible for ub to produce all 
the nitrogen fertilisers wo require 
now and as far in the future as we can soo In 
1906-0 Prof. Haber investigated thej^chemical 
equilibrium between nitrogen, hydrogen, — ' 
ammonia when heated under a pressure over a 
catalyst. Then Dr. Bosch of the Badisch Analm 
u. Soda Fabrik successfully manufactured ammonia 
on a largo scale by this process in 1913 to 1914. 

The fixation of nitrogen m the form of ammonia 
is so much cheaper than by any other process that 
this process has very largely replaced the cyan- 
amide and arc processes, and it has shaken the 
Chile nitrate industry to its foundations — so that 
the Chilean Government and the nitrate manufac- 
turers have to revise their methods and their pro- 
cesses. 

The production of nitrogen in various forms is 

inwvtTs.” 
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showm in Fig 1 Tho quantities are expressed in 
tons of mtrewen contained in the prpducts. It will 
bo noticed that tho nitrogen industry hod already 
ochicvtHl considerable importance in 1898, but it 
was not until 1921 that the synthetic nitrogen pro- 
duction became greater than the Chilean nitrate 
production. 

NlTROOKir Fektiliskhs. 

The world’s consumption in 1928 of nitrogen in 
tho form of ammonium sulphate from synthetic 


ammonia and by-product coke ovens, cyanamide, 
nitrate of lime, nitro-chalk, and ammoma liquor 
"'“8 1,442,000 tons and in the form of Chile nitrate 
401,0^ tons, makmg a total of 1,843,000 tons, of 
which 185,000 tons are useil in industry and 

1,658,000 tons are consumed as fertilisers. If fix^ 
nitrogen is worth £30 a ton- which is about its 
pnoe in sulphate of ammoma to-day — then the 
value of the nitrogen used in fertilising was 
£83,000,000. 

Now, in an acre of typical English arable soil we 
have in tho top nine inches a quantity of humus 
containing about 2500 lb. of nitrogen, and at cer- 
tain times of the year changes take place in the 
soil making some of this nitrogen into nitrates, in 
which form it is available for absorption by the 
plant. The result of this is that in the spring about 
one per cent of the nitrogen in the humus is present 
p2 
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in the form of nitrate thus we have present about 
25 lb of nitrogen available for the plant As this 
available nitrogen is used up by the plant it is 
partly replaced by more nitrate being formed from 
the humus, but during the time of greatest growth 
there is a considerable depletion of available mtro 
mn in the soil Owing to the contmuous breaking 
down of the humus, we nitromn absorbed by the 
plant IS often more than 25 lb , besides what is 
washed away by ram The supply of available 
nitrogen may bo mcreascd by the addition of 
nitrates or ammonium salts — for the latter are 
rapidly oxidised to mtraU'S m the soil 

If we spread one hundredweight of sulphate of 
ammonia over an acre of ground, this adds 23 lb 
of mtromn to this area, or if wc consider the top 
nine mohis of the soil over this area of an acre, we 
add 1 lb of nitrogen to each 120,000 lb of soil 
This 18 such a small amount that we might be 
doubtful whether it would be sufficient to make 
any appreciable difference to plants grown on this 
area But we have seen that this quantitv is of 
the same order as the quantity of available mtrogen 
already in the soil 

We will now inquire into the magmtude of the 
mcreased fields of crops which can be obtamed by 
the use of nitrogen fertilisers The hgures given in 
Table 1 are aierage increased vields of various 
crops obtained on good soil for the addition of each 
lb of nitrogen in a fertiliser They aretht averages 
over manv years and many different soils, so that 
they are the mertased yiokls that may be expected 
for the addition of oocli lb of nitrogen — if there is 
not a deficiencv of potash or phosphoric acid in 
the soil 

rABLV 1 


iroi 

iKmue (or 

I 11 

Nitruaco 

(Ih) 

NltroRin m 
(TeiVint ) 

Mtragrn 

imUtacy 

(P«CtM) 

Wheat (gram) 

Barley (gram) 

Oats (gram) 

Potatoee (tubers) 
bwodos (rexits) 
Mangulds (roots) 
Hoy 

114 

142 

12 4 
940 

04 0 

160 0 

42 3 1 

1 8 

1 3 

1 6 

0 1 

02 

02 

146 

20 4 

18 6 

19 7 

28 2 , 
18 H 

30 0 
bl 6 


The mtrogen efficiency of the fertihsors m the 
last column is tho percentage of the mtrogen in 
the fertilisers which appears m whole or part of 
the crop desenbed m the firat column 

In Table II the mcreascd yields are recalculated 
so as to show tho mcreased t rop obtained from one 
hundredweight of sulphate of ammonia m common 
units 

Iabcb II 


Whwt 


Potatooe 


Afongolcls 

Hay 


Inoreue <oc 1 owt o( Sulphate of Aranumla 
4 S bushels or 2 41 cwt 
AS „ or 3 02 „ 

7 0 „ or2A2 „ 


If we feed grass to a cow nving two gallons of 
milk a day, we find that 1 lb of mtrogen causes 
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sufficient extra grass to grow to keep the oow alive 
one day and to give two gallons of milk Smee 
two gallons of mdk oontam 0 8 lb of proteins or 
0 128 lb of mtrogen, we have 12 8 per cent of the 
mtrogen of the fertiliser appearmg m the milk, or 
the officiencv with which the fer^iser is used via 
grass to make milk is 12 8 per cent 

The efficiency of meat production is lower, one 
pound of mtrogen fertiliser only producing 0 05 lb 
of mtro^n m beef, or an efficiency of 6 per cent on 
the fertiliser 

bumming up these mtrogen efficiencies we have 


Fertiliser to gram 

.. potatoes 

„ grasBorhay 

beef 


about 20 per cent 

.. 30 „ 

.. 00 „ 

, 12 7 per cent 

„ 5 per oent or lower 


It 18 not surprising that grass shows a higher 
efficiency than other crops, bmauBe the roots cover 
the ground more completely I think that the 
efficiencies on the whole are very high , compare 
the energy efficiency of a high class locomotive on 
the railways, which is not more than 8 per cent 


Food Production 


Tho food of a man in Great Bntam is approxi- 
mately 


Meat fish 
Coroals 

Milk, chotse etc 
Potatoes and roots 
Sugar fruit etc 


14 S per oent 
18S , , 

24 t 

25 8 , 

16 5 „ , 


— and tho mtrogen efficiency m growing these foods 
from fertilisers is probably about 17 per cent 
The amount of protein consumed per head is 
86 5 gm per day , this contams 14 gm of mtrogen, 
so that if this food were grown by using fertilisers 
at an efficiency of 17 per cent we should require 
to use 82 gm of nitrogen in fertilisers to produce 
the fooil for one person for one day or tho fertiliser 
required to feed one person for a year must contain 
365 X 80 gm , or 29 kgm of mtrogen One ton of 
nitrogen m tho form of sulphate of ammoma or' 
mtrate of soda will therefore produce enough food 
for 34 people for one year 

bmoe the total amount of mtrogen consumed in 
fertilisers dunng 1928 was 1,658,000 tons, the 
amount of extra food produced from this fertiliser 
would oontam enough mtrogen m the form of 
proteins to support 66,000,000 people , and there 
would be sufficient carbohydrates and fat associated 
with this protem to form a complete diet 

Sir Daniel Hall has shown that 2 2| acres of land 
are required under cultivation to feed one person 
Let us compare this with 1/34 tons of fixed mtrogen 
If we assume that the total capital required to 
build a mtrogen factory is i70 £100 per ton year 
of mtrogen, mclusive of eveiything, then for a 
maximum of £3 mvested wo can support one person 
It would be impossible to bring 2 2^ acres of land 
under cultivation at so low a capital cost I do 
not think that land can usually be settled and 
cultivated at a less capital cost toan £10 per acre, 
including roads and railways, houses, ana agricul- 
tural machineiy, so that to bring two and a half 
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acres under cultivation would need £25 capital as 1 843 000 tons of nitrogen consumed in 1028 
compared with £3 necessary to produce the fertiliser 1658 000 tons or 90 per cent was used m agn 
to produce the same amount of food I would culture 

particularly like to direct attention to this calcola In Table III ore shown the quantities of nitrogen 
turn in some oountnes where governments ore consumed m thi different countries dunng the year 
always ready to consider and hnanct schemes to 1928 

build railways and roads to open up new country How much atmospheric nitrogen is oombmed by 
or to build ungation schemes although the capital eloctne discharges » How much by bacteria ’ How 
to be mvestod tor a given amount 
of food producing capacity is 
often enormous 

Stability of thk Nitboqxn 
Fixation Industry 
In fixing one ton of mtrogen and 
making it into fertilisers we use 
for all purposes about favo and a 
half tons of coal so that to 
provide the fertiliser to feed one 
person for a year we require 
cwt of coal The population of 
the world (excluding Chma and 
Turkey) is now about 1940 
millions and 56 millions or 2 8 
per cent are now being fed with 
fexxl grown by nitrogon fortil 
iscrs Of the mtrogen fertilisers 
consumed m tho year 1028 about 
1 000 000 tons of mtrogen was 
pre)du<s>d by synthesis needing 
5 5 mdbon tons of c( al This 
quantity of coal is almost negh 
giblo when compared with 1500 
mdhon tons imned every year 
Tho rest of tho nitrogen sv as pro 
duced by by product coke ovens 
or as nitrate of soda from Chile 
The population of tho world 
mtreased by 10 millions each y ear 
from 1013 to 1928 If wo had 



to feed this mcrease of popula 
tion by moroased mtrogen ft rtilisati m wc should 
have to budd each year a Morks ithich would 
hx 300 000 tons of nitrogen jior yeai an I wt uld wist 
upwards of £30 000 000 In order to run the works 
we should require 1 b million tons of coal per year If 
we budt a works of this size every year for a hundred 
years we should then be consuming 160 mdhon 
tons of coal a year for mtrogen fixation or only 
ten ye>T cent of tho coal which is beuig used in the 
world to day At least two thirds of tho coal con 
Burned m the fixation of mtrogen is used for power 
production so we could reduce the uial required 
to one thud the value mentiomd if other sources 
of power were avadable 1 here are still large areas 
of the world smtable for cultivation It is there 
fore improbable that all the food requirements for 
the growing population of the world wdl have to 
be supplied exclusively from mtrogenous fertdisers 
for some tune to come 

Distribution or Nitboobn rsBiiusKB 
Let us now mvestigate tho use which tho world 
makes of tihe mtrogenous fertilisers available at the 
present tune I have already mentioned thatpf the 


much by our synthetic ammonia processes * How 
much humus changes to give mtrato 1 How much 


TAai,K III 



IfUrug a 

o n m d 


MetiloToni 10 8 

Lb tcreAnble 

Qermany 

61S200 

22 3 

]<Tanre 

166 900 

67 

Belgium 

63 600 

46 9 

Cceohoalovokia 

33 800 

60 

Denmuk 

29 100 

9 8 


73 400 

70 6 

Italy 

68 300 

47 

Poland 

64 000 

27 

Siam 

Qieat Bntam 

67 800 

38 

61 600 

10 4 

Total (P urope) 
USA 

1 134 800 

383 000 

24 


113 300 

16 8 

Pgypt 

36 900 

92 

Other oountnea 

176 600 


Total (Worid) 

1848 200 



mtrate is washed away and how much goes into 
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the crop > What happens to that going into the 
crop aiul how murh of it forms humus < What 
happens to the dissolveif mtrogen going down the 
rivers into the sea ? How much comes back to 
land in the form of fish ? Agam how much mtrogen 
IS libt rated again from combination * Is there a 
dynamic equihbnum in this mtrogen cycle — or are 
we drifting m one direction ' Are we gaining 
nitrogen in the air or are we losing it ^ 

We cannot wt answ ers to these questions There 
IS no doubt that m the past mtrogen was stored 
up m coal and in Chdo mtrate and this is being 
liberated now but we do not know whether mtrogen 
IS b( ing ston d up anywht re at the prest nt time In 
the diagram big 2 I have maao an estimate of 
the prmcipal movements in the nitrogen lycle of 
Great Bntam for the year 1928 
The vegetable food stuffs consumed by man an 
estimated to contain 50 000 tons of mtrogen If 
those are grown with a mtrogen ( fhcit ncy of 20 per 
cent th( n 250 000 tons of mtrogen is required m 
the soil Of this nitrogen it is assumed that 50 000 
tons go into veg« table foods 8000 tons into straw 
which forms farmvard manure and the rest 192 000 
tons in washed out of the ground by ram water 
and lost to the rivers and seas It will lie noticed 
that I have assumed that the wastage of nitrogen 
derived fiom humus is the same as the wastage of 
mtrogen from artifie lal fertilisers I have no direct 
evidenee for this — 1 have no evidence at all but 
I cannot think of a mon reasonable assumption I 
have take n no aceeiunt of the ve ge table and animal 
life em the mcKirs and mountains except so far as 
it provides human food Probabl> I have negleoteel 
some other important factors but I make no 
apology for uffcnng this hrst attempt at a nitrogen 
flow shoe t for Great Britain 
Wo are now getting much bettor statistics of 
agneiiltural production than formerly and 1 believe 
that consideration of these statistics with other 
statistics now available has opened up now holds 
of study in agricultural economics 1 have calcu 
latexl the average amount of nitrogen obtained 
from an acre of crops in different countries The 
hgures in Table IV are for the year 1928 
Thej won obtained by calculating the weight of 
nitrogen in each crop for each country anef then 
adding up the total amounts of nitrogen for each 
country This weight of nitrogen is then divided 
by the area on which the crops grew and wo get 
the weight of nitrogen in the crop in lb per acre 
average ove r the whole country By crop we mean 
the portion of the crop taken away for consumption 
by man or animals for example of wheat the gram 
of potatoes the tubers etc The rest of the crop 
usually goes back to the land and is considered as 
part of the agricultural system of the country 
Smec some crops give a huger yield of mtrogen 
in the useful part of the crop than others the 
figures in the tabic are to some extent affected by 
the different crops and different proportions of each 
crop mwn m the country But so far as I can 
see the effect of the different crops grown is of 
only minor importance and os the production of 
proteins is the farmers business we are not far 
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wrong m considering the hrst column as an mdex 
of the agnoultural eflhcieney of that port of the 
country under crops In the second column is 


Tablf TV 


YeM 11128 

II pnSPto 

Country 

Total 
Nltroaon 1 
Crops 

Mltrogonin 

^StTncIsT* 

F rtUlMn 

Nitrogen In 
Croi a f roi i 
Hun • 

Denmark 

S2 0 

24 

~4e6 

Uolland 

49 0 

17 6 

314 

Belgium 

47 2 

115 

35 7 

Great Britain 

402 

26 

17 6 


24 2 

42 

300 

Germany 

72 S 

56 

20 0 

rgvpt 

31 0 

23 

29 1 


2J0 

17 

21 6 


21 H 

0 1 

21 7 

USA 

20S 

06 

20 2 

Italy 

20 5 

13 

19 1 


given that part of the mtrogen m the crop whith 
has been supplied by artihcial fertihsirs It is 
assumid that on an average 23 jxr rent of the 
nitrogen siipphed to the land as fertihsir is found 
m the useful portion of the crop Thi thml column 
w the difference between the other two columns 
and IS the weight of nitrogen in the crop which 
has lieen supphed by the land In coimtnes with 
a good system of fanning and a gonel rotation of 
crops this quantity is high We see that the system 
of agrirultun m iKpnmark produces more than twit e 
as much as that in ( anada ISA and Italy and 
that in Great Bntam we are a little better than 
Belgium and considerably better than Holland m 
our agricultural system apart from the use of 
artificial mtrogen fertilisers But since Holland 
uses seven times and Belgium four times as muoir 
nitrogen fertdisor per acre these two countries 
obtain greater crops than those obtained in Great 
Bntam as is shown m the hrst column 
In Holland one thud of the crops appear to be 
grown from mtrogen fcrtdisers Inore seems to be 
no climatic or other physical reason why fertilisers 
should not be used to a greater extent in Gnat 
Bntam If we used as much per acre as m Holland 
we should consume 420 000 tons of mtrogen per 
year if as much as in Belgium 272 000 tons and 
U as much as m Germany 132 000 tons The reason 
that we do not use more fertilisers does not appear 
to be economic The use of sulphate of ammonia 
yields 100 300 per rent on the money mvested within 
a year Consider the special case of tbo fertUisation 
of wheat hor some years the ptice of wheat and 
of sulphate of ammoma has been practically equal 
Since 1 cwt of sulphate of ammonia gives an m 
creased yield of wheat of 2 4 ewt even ^tor paying 
for phosphatio and potash fertilisers one hundnd 
per cent will be earned on money spent on nitrogen 
Development of the mtrogen fixation mdustry 
has lowered the pnee of mtrogen fertihsers so 
that we can expect the needs of the moreasing 
population of the world to be met first by more 
intensive cultivation of land close to the markets 
for food rather than by extension of the culti 
vated area 
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The Biological Method of Pest Control. 
By Dr. A. D. Thus, F.R.S. 


-|3HYSIC0-CH.EM1CAL methods of controlling 
J. noxious insects present the advantage that 
they generally chock their activities sufliciontly to 
enable the grower to produce a reasonably satis- 
factory crop. They are, however, at the brat only 
palliatives the application of which entails an 
increase in costs of crop production. Furthermore, 
they usually need to be repeated year after year, 
because they fail to reduce a given pest {Mipula- 
tion to a low enough level, in any one season, to 
prevent its subsequent recurrence or increase 
For the most part, however, they are the best 
general control measures so for devised. Not- 
withstanding this fact, there are many insect pests 
that are not amenable to any method of artificial 
control In attempting repression m such cases 
other means have to be sought, and a pt^iblo 
method often presents itself in the utilisation of 
the natural parasitic (and predaceous) enemies of 
specific pests This procedure has come to be 
known as biological control, and it has produced 
the most encouraging results whore pests have 
become accidentally introduced into lands they 
did not previously inhabit. Their natural enemies 
bomg loft behind, such pests, unchecked bv bio- 
logical agents of this kmd, quickly gain the as- 
cendancy. 

Biological control aims at restoring, so far as 
possible, the missing parasite factor It has to bo 
rt'memborod that some of these introduced pests 
are numbered among the w'orst of the world's 
enemies of food supplies. Artificial control 
measures have, m many cases, proved impracti- 
cable and their application has involved vast 
expenditurt* of money to no real ailvaiitagc Bio- 
logical control has consequently been resorted to 
as a sounder and, in the end, a less exfiensive 
measure. In a number of cases highly satisfactory 
results have been achieved, but the method is too 
immature to forecast its ultimate jKwaibihtics anil 
its limitations with any certainty. Every year, 
however, brings fresh records of promising results, 
but it cannot be regarded os a universal panacea 
as the misinformed are too prone to view it 

The first essential for success is technical know- 
ledge of the behaviour of specific parasites in re- 
lation to their hosts, from every point of view. 
Such knowledge forms the guiding principle in 
biological control work : it enables the most suit- 
able parasites to be selected and the chances of 
failure or mistakes to bo retluoed. The collection 
of biological data of this kind is the work of highly 
trained entomologists, who must have the use of 
the equipment and technique pertaining to a sub- 
ject which has its special requirements. They 
must also be field naturalists, capable of studying 
the ecology of parasites in different countnes in 
relation to different conditions. A further necessity 
is experience in the transportation of delicate 
insects over many thousands of miles of land and 
sea, where drasuo climatie changes may be en- 
countered en route. At the destinations of^these 


hving cargoes fully trained specialists are likewise 
necessary. Familiarity with the handling, breed- 
ing, amt liberation of iiarasites under favourable 
conditions can alone prevent loss of valuable 
material and wasted effort 
The more trade is fostered within the British 
Empire, the greater are the chances of the spread 
of posts from ono land to another. The most 
efficient quarantine has so far failed to preclude 
this transfer taking place at ono time or another. 
As already mentionMl, it is largely agauist such 
introduced enemies that biological control offers 
promise of success. The basic fooil plants of 
Europe are grown in most of the Empire, and, 
consequently, parasites of the enemies of such 
plants have mainly to be sought out in Europe, 
These facts, taken m conjunction with the growing 
importance and demand for biological measures, 
have ri'ceiveii timely reeogiiition from the Empire 
Marketing Board By provitbng financial aid it 
has enabled the Imperial Institute of Entomology 
to establish a s^iecial lalioratory for the further- 
ance of the method at Farnham Royal, Bucks. 
A grant of £15,000 for capital expenditure led to 
the foundation, m 1027, of what is certainly the 
most adequate laboratory’ of its kind in the world. 
An annual maintenance grant for five years has 
led to its rapid development. That the creation 
of this laboratory has met a real neetl in Empire 
entomology is horno out by the number of re- 
quests for assistance that have alrewly come in 
from various dominions and colonics. Its estab- 
lishment renders the British Empire no longer so 
dependent uixm the good-will of the United States 
for assistance m this direction Tho Federal 
Government at Washington has fully realised tho 
value of biological control and now exiiends more 
than £100,000 per annum on work of this characUT, 

A general account of the aims and underlying 
prineinles of biological control has been nx-ently 
publishcfl by the Empire Marketing Boanl in a 
Bulletin,* under tho authorship of Dr. W. R. 
Thoinimon, the superintciulcnt of tho Farnham 
Royal Laboratory In tho same publication he 
gives a full and most interesting description of tho 
organisation, facilities, and jiregn'HS of tho work 
of tho Laboratory Tiuring the brief existence of 
tho latter more than 73 consignments of bene- 
ficial insects, containing over 285,000 living indi- 
viduals, have been sent out to whore demands 
camo. These consignments represent about 24 
species attacking about 17 different kinds of hosts. 
Ahx) about 29,000 examples of Chrysomelid l^tles 
have been shipped to Australia with tho view of 
attempting to control St. John’s wort by the aid 
of them phytophagous proiiensities. 

This BuUettn is to M commended to all ento- 
mologists and to anyone interested in the practical 
applications of biology. In one respect it is umque. 


• " Tha BloIoslnU Control ol Imwrt and Plant Peata A Boport on 
the Organbatlon •«id PiogrMM ol the Work ol the Vamlm Houae 
laboratory ” Ita 1X4 1-7 pi. KJl B. XS. By Ur W K Tbompaon. 
(Unuton. Hia ludaaty'a Btatlonaiy OOee, 1930.) la. nat. 
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in that it explains the whole procedure of bio- 
lojdral control and its underlying prmoiples. It 
wfll obviously prove most helpful to have such 
information gathered together in so convenient 
and authoritative a form. There may be differ- 
ences of opinion hero and there on the theoretical 
side of the subject, but only one cnticism of any 


Radio Telephony at 

IDROGHESS is being made rapidly in the devclop- 
J- ment of the Post Office racho transmitting 
station at Rugby. On the invitation of Sir Thomas 
Purves, Engincer-in-Chief to the Post Office, who 
IS also president of the Institution of Electrical 
Engineers, many of the members of the (Council of 
the Institution visited this station on Sept 30 and 
were much impressed by the new developments. 

In 1927, the first international telephone service 
designed for connexion with the ordinary telephone 
subraribers’ system was started with one channel 
between the (Jiiited States aiul England There 
are now four channels and preparations are near- 
ing completion for a fifth channel. Two of these 
channels use lung waves and three short waves 
The short wave systems arc cheaper to erect, but 
they arc not so trustworthy as the long waves 
Eor the latter system, there are twelve masts, each 
820 feet high, sujijxirting the antonnse. The single 
side band telephone transmitter O B.T. is the most 
powerful radio telephone transmitter in the world 
Its wave-length is 0000 metres (flO kilocycles) and 
its output IS equivalent to a broadcast transmitter 
of 1000 kilow'utts. It 18 wonderful to notice how a 
current of several hundred amjieres is apparently 
transmitteil din'ctly into the ether 

There are now a large number of smaller towers 
arranged in groups called ' arrays ’, the heights of 
which vary frcm 120 to 180 feet Theso towers 
are used to support the antennsa for the short 
wave beam telephone services. The arrays are so 
arranged that tne beam is projected in the direc- 
tion of the great circle jciining the traiibniitting to 
the receiving station Three different frequencies 
are used, depending on the time of day the message 
IS sent, anri the message sometimes travels one way 
round this great circle and sometimes the other way. 

The G B.R telegraph transmitter is the most 
powerful one in the world and works at 600 kilo- 
watts and 16 kilocycles The ninth harmonic of a 
timing fork w'hich nscillates at 1777'7 cycles is used 
to tune the circuit. In the final amplifier stages of 
G.B R each panel contains eighteen cooled anode 
valves. 

By combining both short wave and long wave 


importance need be raised. On page 25 an erroneous 
impression is conveyed with reference to the out- 
standing work of the Hawaiian entomolo^ts and 
their methods. Probably in no pmrt of the world 
has greater skill or care been exercised in biological 
control than m these Pacific Islands, and the 
successes achieved have been truly remarkable. 


the Rugby Station. 

systems, the Post Office can now provide an effect- 
ive service to America over the full twenty-four 
hours. It is not considered possible to operate 
long wave systems to greater distances than from 
En^and to North America The solution of the 
problem of providing communication with the 
Domimons has been obtained by the use of short 
wave transmission. 

In order to prevent unauthorised persona from 
‘ listening in ’ to the private telephone messages 
which arc now being sent almost continuously, a 
method has been devised of making the speech as 
transmitted quite incoherent to the would-be 
listener. The component parts of the speech are 
* scrambled that is, they arc spht up into portions 
by an elrctrical device and transmitted m this 
state, being finally rearrangeil in their correct form 
at the distont end. Dt'monst rat ions were given 
to the visitors, through the medium of a loud 
speaker, of the London side of conversations with 
New York through the long wave channel The 
scrambled speech soundid absolutely meaningless. 
A somewhat different system of scrambling is 
adopteii in the short wave system In this case 
the fmjucncies of the various sounds are inverteil, 
the high froquenev sounds becommg low frequency 
and vice versa The sounds produced by the waves 
in the intcrmeiiiate stages remind one of barking 
dogs or crowing cocks. 

The Rugby station is used for the ship and shore 
telephone service The messages to the Majestic, 
the Olympic, the Leviathan, and other vessels, ore 
sent out from here. 

The electnc power required to work the station 
is obtained from the system of the Leicestershire 
and Warwickshire Power Company by means of 
two underground cables, each carable of taking 
the full load of the station. The cables can be con- 
nected to cither the Warwick or Hmckley power 
stations, so that the risk of a failure of the power 
supply IB almost neghgible. Short wave services 
to Austraha, South .^rica, Canada, India, and 
the Argentine are either complete or nearing com- 
pletion. As the site covers 000 acres, there is plenty 
of room for extension. 


Obituary. 


Prof. W. D Matthbw, F.R.S. 

P kLiEONTOLOGISTS, zoologists, and geologists 
mourn the loss of Dr. William Diller Matthew, 
professor of ralseontology in the University of Oali- 
lomia, who died on Sept. 24, aged fifty-nine years. 
For thirty years he shared the charge of the fossil 
vertebrates in the American Museum of Natural 
No. 3180, VoL. 126] 


History, New York, and added greatly to the col- 
lection by his own discoveries in the western States. 
In 1927 he was appointed to the professorship at 
Berkeley, where he looked forward to extending 
the paltMntological museum of the University m 
California by renewed activity in collecting fossils 
on the Pacifio border of the American continMit. 
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This imTOitant tank, for which Prof. Matthew won 
BO well Bttod, has unfortunately been interrupted 
by his untimely death. 

Matthew waa bom at St. John, New Brunswick, 
Canada, the son of Dr. O. F. Matthew, a well-known 
Canadian amateur geologist who added much to our 
knowledge of the oldest fosBiliferous rockn of eastern 
Canada. Ho inherited the disposition for geologi- 
cal research from his father, and on leaving school 
proceeded to Columbia Univereity, New York, 
where he eventually graduated as Ph D In the 
lieginning, his inclinations were towards mineralogy 
and mining geology, and his first scientific jiaper 
dealt with tojiaz from Japan. For three or four 
years he spent his leisure in studying the crystalline 
and volcanic rocks of New Brunswick, and he pub- 
lished several valuable results. At the same time, 
he uras an all-round naturalist, and his papers on 
some American species of the plant Cwu-vta and on 
a tnlobite Triarthrua show an early interest in the 
world of life. He attracted the notice of l*rof 
H F. Osborn, who was then beginning to organise 
the great department of vertebrate pala'uiitology 
ill the Amencan Museum of Natural History, and 
in 1897 he was selected as one of Prof. Osborn’s 
assistants Thus began his career as a distin- 
guishetl student of extinct mammals and other 
higher vertebrates 

Matthew’s first original rt*Heareh at the Amencan 
Museum was a nwisioii of the earliest remains of 
Tertiary mammals found m New Mexico, and his 

□ ler on the subject publishe<l in the Museum 
letin at the end of 1897 showeil that these 
mammals belongetl not to one but to two sueeehsive 
faunas, the Pueri-o and the Torrejoii It was the 
beginning of a long series of technical descnptions 
of the remains of Tertiary mammals w Inch apjieared 
m the Bulletin and Sfemoirs of the Amencan 
Museum of Natural History, and is uiterchtiug as 
already displaying the keen insight into the la'aniig 
of the facts on wide problems which charactenses 
all Matthew's writings. Cope ha<l sup|)OHe<l that 
the hones of the two rows of the carpus and tarsus 
in the earliest Tertiary mammals were alw'ays 
directly opposite, and that interlocking began 
only in later gniups. Matthew proved that such 
interlocking had already begun in the earliest 
Eocene. 

As examples of his later pubheations may be 
specially mentioned those on the deer, early rodents, 
and oats. He showed that the deer must have 
evolved in the Old World, and that their succession 
in North America result^ from a senes of irami- 
^tions. He described and discussed a group of 
Eocene rodents which may have been the primi- 
tive stock from which many later groups descended 
and diverged. He distinguished among the fossils 
from the Oligooene period onwards two parallel 
series of Felidm, one ending in the existing true cats, 
the oHier in the sabre-toothed tigers which became 
extinct just before historic times. Those and many 
other problems in the evolution of mammals 
Matthew discussed finally, with fullness of know- 
ledm and experience, in a viduable paper entitM 
“ Ine Evolution of the Mammals in the Eocene ”, in 
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the Proceedinga of the Zoological Society of Txmdon 
for 1927. 

In a more general way Matthew was also in- 
terested in the extinct binls and reptiles In 
1917 he joined Mr. Walter Granger in a valuable 
description and discussion of the skeleton of a 
gigantic running bird, Jhatryma, from the Eocene of 
Wyoming With Mr Bamum Brown he desenbed 
Megalosaunan Dinosaurs from the Cretaceous of 
Allierta He also dcscrilicd part of a skull of the 
only known horned Pelycusaurian from the Permian 
of Texas 

While occupitHl with this detailed research, 
Matthew meditated on many general questions 
which confront the geologist and palaeontologist, 
and he siimmanseil his ideas in two most suggestive 
publications The first is entitled “ Climate anti 
Evolution ”, in the A rmala of the New York Academy 
of lieieneea,\a\ 24,1915 The second is a synopsis 
of lectures m palteontology in the Umversity of 
California issiietl in 1928 Our knowledge of the 
evolution of the land vertebrates of past times is 
supposed to be scanty because those which in- 
habittxl the uplands and forests are scarcely ever 
repreaentetl among fossils The early mammals 
are so imperfectly known because they lived in the 
forest regions of the north — Sibena, Canada, or 
Alaska — which have not yet been thoroughly ex- 
plored Disjiersal and evolution are said to be due 
chiefly to geograjihieal and climatic changes. 

Matthew’s scientific researches are recorded not 
only III his own publications, but also in other 
works of the American Museum, of which he was a 
most generous and unselfish helper In later vears 
he co-o}H*rat<'d in mteqireting the wonderful dis- 
coveries of fossil mammals in Mongolia and in 1926 
he himself visitwl China to further the researi'h in 
progri'Bs t here Nor did hi* neglect the ediieational 
asjK'ct of the Museum’s activities His handbooks 
on “The Evolution of the Horse”, “Mammoths 
and Mastodons ”, and “ Dinosaurs ” are admirable 
examples of popular exposition 

Matthew’s quiet, lovable personality, delightful 
sense of humour, and unohsiiming scholarship made 
him a welcome guest wherever he apiiearwl in his 
many travels, ami he had a multitude of friends. 
Ho retained his Canadian nationality to the end, 
and was elected a follow of the Koval Society in 
1919. ‘ A.S W. 

Wx regret to announce the following deaths : 

Mrs. Anna Botsfurd Comstock, emeritus professor 
of nature study at Cornell Umversity, and wife of 
Prof. J H. Comstock, emeritus professor of entomo- 
logy m the same university, on Aug 23, aged seventy- 
five years. 

Roy. J. O. Hagen, S.J., director of the Vatioan 
Observatory for more than twenty years, on Sept, fi, 
aged eighty-throe years. 

Mr. E. M. Holmes, emeritus curator of the Pharma- 
ceutical fiooiety of Great Britain, on authority on 
materia medica and also on algas, on Sept. 10, aged 
oif*ty -seven years 

£. Alberta Head, assistmit chief of the micro* 
analytical laboratory of the U.S. Bureau of Chemistry, 
Department of Agnoulturo, and distinguished for her 
work on histology, on Sept. 1. 
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News and Views 


No clisnstf r of post W»r years has so deeply loiichetl 
the minis and luaitb of PiiRlish siioakinj; pooplea as 
that which jvertook the airship HlOl near Ueaiivaia 
oariy last Sunday mommit The airsliip considered 
by those responsible for its desifpi construction and 
navigation as well as by tliose men of science who 
have labounxl for years to make li/iThter than air 
vessels proof against the vaf^aiies of the elements 
which they have to encounter as the embodiment of 
safety within a few hours of its release fiom its moor 
mg mast at f aldington was roduceil to a hlackoneil 
framework i f metal and most of its crew and all its 
passengers including Loid Ihoiiison Secretary of 
State for An Sir Soft in Branckc r Diroi tor of f ivii 
Aviation the brilliant and intrepid Major (« H Sc ott 
and tol V ( Richmond lesponsihle tor the design 
of the airship Mi M A (jiblett of the Metooiological 
Office and a familiar liguio at British Asscniation 
meetings each of whom in his resjiectivo sphere was 
an inspiration to his fellows have perished wnth the 
vessel which was to < any them to Egypt and India 
in tnumjih Ihe vessel itself could have been te 
placed The loss of these splendid lives is more than 
a national calamity it makes the world jHiorer The 
loss of the aiiship by itself would while they lived 
have merely spuired them to greater efforts to justify 
their faith iii the future of this typo of craft But it 
will occasion no euipiiso if the country as a whole 
with this culminating disastoi m mmd and dej rived 
of the enthusiasm and dnving foico of those pionneis 
Will hnd adocpiate leasons for rofusmg to go forward 
with Bchemos fir fiiither airship construction while 
the risk to v aluablo lives is manifestly so great 

Sir RicifARD ( lAZKBHOOK (haimian of the Aero 
nautical Kescarc h ( i nunittoo in a letter to the 1 tmea 
of Oct 7 jays grateful tiibuto to the sciontihc milu 
enco and scivice of sevc lal of tho men whoso loss the 
nation new deplores Icid Ihcmson he says has 
over licsvi iiinit he Ij fill in tho work cf tho Btsoaich 
Committee Sir Sclton Hranckors enthusiasm was 
most infectious and his mtcicst m prebUms bearing 
on civil aviation most stimulating ( ol Richmond 
was a memlier of Sir Richards staff in tho Acre 
nautical Dejiarlment of tho Imperial College some ten 
years ago and he was a Icsuliiig aiithonty on airship 
construe tic n Major Scott knew all there was to know 
about airshi] navigation and his expenoiice would 
have hoc n of gi eat \ aluo in tho developmc nt of airship 
traffic in the future Squadron Leaders Bishop and 
Rojie had both di nn notable work Durmg the War 
when the lapid gauging cf munition jiarts was of vital 
importance Bishop mvonted improvements m tho 
method which secured greater accuracy and greater 
speed Rope is the author of a well knowm artic le on 
airship lift in tho Dictionary of Apphed Physics 
Mr Oiblott had devoted himself for some years to 
meteorological problems bearing on airships, and our 
knowledge of the motion of tlie air in gusts and the 
distribution of gustinoss m a wind is largely due to 
his researchee at ( aldington All these men , adeb 
Sir Richard, reahsed m a marked degree that the 
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development of the airbhij) dejiended on the corabma 
tion of scientific ability and the oxj erieiic>e gamed m 
flight They ga\e of their experience fieely they 
utilised wisely and wholeheartedly all we could give 
them from our stores of mathematical learning and 
Hcientiho knowledge And now they are ^une their 
work will live and my Committee would wish me I 
know to express their sense of its groatness their 
sorrow for our loss 

It is interesting to comjiare the sjieeches made by 
the Prime Minister and other representatives of the 
British C immcmwealth of Nations at the openmg 
session of this Imperial Conference with those made 
at the 1 orrespuiidmg session in 1926 In 1926 the 
dominant jhts mahties at the C onfereiico were 
Mr Baldwin and Mr Amery rojircscntuig Great 
Bntam and Mr Bruce the Prime Mmistei of Aus 
tialia all of whom believe that prefeieiitial tariffs are 
essential fer the realisation of Tmjienal economic 
unity and pnspeiity Nevertheless the subject of 
taiiffs occupied little of the time if the Conterenie, 
other forms of Imiierial preference roceivuig far more 
consideration imrticiilarly the means by which tho 
various coimtnns of the h mpue could most effectively 
Bin ly their scientific wi rkers and resolves i f scientifio 
knowledge to the tasks of developing the \ast jicten 
tial resouicee of the Empire and combatmg the 
diseases affiictiiig or threatening its jKoples domestio 
stock and plant jnshicts As proof of the earnest 
ness of Groat Britain m the matter Mr Baldwm waa 
able to ixnnt to the i nation of nn Emjiire Marketing 
Boaid with amjile funds at its ilisposal fc r the further 
mice of schemes foi marketing Lmpito prcxlucts and 
for the pr isecution of research This apj roac h to the 
I>rohlomM c mfrontiiig the Confortnci was sufficiently 
novel and promising to awaken tho keen mtorest of 
most of tho Dominion statesmen j resent and on 
couragexi tho hojie that at future cenferencos oven 
moie time wc iild bo K>vtn to tho c msi it rati >n of the 
impacts of scieiico on Jinj t iial affairs 

It is disapp iritmg to find so little iiilicatinn in tho 
opening sjecxihes that tho pnnciiNiI rejnesontativce 
at the present Imj crial Confeience apircxiate the 
sigiiihcanie cf those imiiacts on oui material { rugtess 
or realise thoir jiotentiahtios as an Irajicnal coiisoli 
datmg foice Neithei Mr MacDonald iioi any of the 
other Pi ime Ministers fc und it nec ossai y 1 1 refer to 
the fact that science has hitheito been apphed almost 
exclusively to solvmg the uigent anil vital problem of 
prcxlucrtion and that now the governments of the 
Fmpiro mdeed all governments — are confronted 
with a new one namely that of re ecjuipping the 
machmeiy of State and leorganising the system of 
finance so tliat tho jxioples of the world can take full 
advantage of their immensely mcreascxl pioduotive 
capacity, which they owe to the application of science 
m the produc tion of foodstuffs essential raw matenais, 
and manufactured goods It is surpnsmg that Mr 
MacDonald did not take advantage of the excep 
tional opportimity offered him as chairman of this 
Imperial Conference to open its prooeedmgs with a 
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survey of tlie vrork already done to further Imperial 
CO operation m vanous fields To this he miKht have 
add^ an invitation to the Dominions to eo o{)omte 
more fully with Great Bntam m tlio task of developing 
the non self govemmK dopendenoioe of the ( rown, a 
held of work which could provide a inu(mih<ent out 
let for the energies an<l initiative of the products of 
the universities of the Dommions 

hUBTBKB, Ml MacDonald might have expressed 
an opinion on the fruitful suggestion convoyed to him 
some raontliH ago m a inemoianduin drawn up by 
bir Basil Blackett as the outcome of a senes of dm 
oussions on Imperial economic co ojioiatinn by an 
out hontative group of politicians menot>«ionco and 
financial oxiierts that an Iinjienal Pconomic Body 
deriving its authouty anil its me ome Irom the govern 
ments of the Kmpiie should b< set up by the Im|ierial 
Conferone o 1 his liody, it was suggested should have 
a iKimanent s<>otetanat similai to that of the Sooie 
taiiat of the League of Nations its functions licing to 
dohbeiate and lulvise u|Kin all ipiestions affcMtmg the 
economic and sonal well being ot the h mpiie and to 
])romote elhi lenty m produi tinn and maikiting (ci) 
b> the d< vc Uipment of a coiiunon sc tvico of oc c nunuc 
intelligciKO and invostigatiim and (6) by the | loino 
lion of CO oi>oration in the application and disscmiiia 
tion of the lesults of sciintifu rescan h Ihis of 
coniso would in\ol\o the new btsh mthc assuin|tion 
ot ics|Kmsibility toi the wetk ot the torn existing 
inter ImjTeiialliodits namely the lm[H rial I i c nomie 
Committee (including the 1 inpire Marketing Boaid) 
the Impenal Shipping t onimittoo and the M< chanual 
Transpoit ( oimcil The suggestion that then shculd 
be such an Impenal Lconomio Secrotanat also has 
the supixirt of the h mpiro h < onomic I nion the 
roseanh committee of which leccntly jiiiblished an 
illuminating report on the tiado lelationsbiiM and 
economic position of the various eoiintnes of the 
Empire Sue h a fiormanent sooietanat is badly 
needcxl Hith this continuously woiking foi the 
furtherance of the ideal ot Imperial economic co 
operation and legiilar yearly meetings of an Imjiorial 
Ccnmcil at whieli the countnes of the Lmpiro were 
represented there would bo some hope of ccmtmiiity 
of policy between successive Imi>onal conforencxm 

Db A W Hitt, Director of the Koyal Botanic 
Gardens Kew, in his thoughtful and interesting 
inaugural sessional address to the students of the 
bchool of Pharmacy delivered on Oct I dealt first 
with the Doctnno of Signatures which was so widely 
accepted by heibalists and physicians dunng the 
Middle Ages, a doctrine which, while containing much 
that waa fantastic, oontnbuted very materially to the 
study of plants and the recognition of their medicinal 
value According to this ingenious doctnne every 
plant boro on some |>art of it leaf stem seed etc , 
some sign or indication of the part of the body diseases 
of which It would cure, or in its juice a resemblance 
to one of the four humours, namely, blood, yellow 
bile, black bile, or phlegm, disorders that it would 
alleviate thus the lungwort [Pulmtmana), spotted 
with tubercular soars, was a specific for oonsumpition , 
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the blood root (Tormenixlla), which derives its name 
from the red colour of its loots was adopted os a cure 
for the blocxly flux , while the bryony the root of which 
resembles the foot of a dropsical man was a remedy 
lor dropsy Even the great natiiialist, John Bay 
believed that by the wise disjiensation of Providence 
such species of plants are produced m every country 
as are good for the diseases prevalent in that country 

Db Hnr wisely recommended the stiulv of the 
woik of early pioneers in 1 otany and medicine, le 
maikiiig that we aie too ajit to thmk that there rs 
little to bo found out by dclvmg into the literature of 
the past but it IS somewhat svirptising to find 
how much the oaily investigators herbalists monks, 
ancl others knew of the piopeitics and uses of plants 
and how much wo can learn from tlioir writuigs 
Olio might add to these very tiiio remarks that much 
valuahlo information would doubtless follow from m 
cpiiiies into the leasons why herbs that had a lejmta 
tion when tho he ibs themselves wore used lost that 
reputation when incxlcin jireparations were employed 
Di Hill then picHocdtsl to deal with the im|x>itance 
<t study iiig the physiological vanities of plants and 
usceitiumng lu what iesi>ecfs these vaiictic^ though 
at pre sent iMitaiiic ally iiidistinguislmhle diHii m their 
c hemic al ( c iistit lie nts I he c Mun|)le sell c ted hy Di 
Hill was that ot hmif fptitu duel tin volatile oils 
of foul phy biological \ HI let Its ot winch diffei enorm 
ously III tho ji(i>oition of pii>entniu ciiieol and 
plullanduno which they contain Mi Ptiifold in 
ittnaiks cjuotcci by Dr Hill says I am uii 
acipiainted with any oMdeuco which shows the 
medicinal valiu of h ut alyplus oils to be duo 1 i < intol 

Jt is only said Di Hill by the exoicise of the 
observant tociiltios and by makmg deductions there 
from that we arc able to make any leal contribution 
to knowh dge 

Thv 1 igbth Iiitcrnationnl < ongitss of the History 
of Medicine to which we directed attention in our 
issue of Aug 21 }> 292 was held in the Accodemia 
del Lincei at Itoinc on Sopt 22 28 luider tin jiresi 
doncy of Di Piotio (apjsironi jiroftssor ot the 
hibtoiy of medic me at Pisa with Prof Castiglioni, 
who occupies tho coiivsixiiidmg chair at Padua and 
Prof Bilaucioni of Romo as vice presidents About 
230 iiinmbeis wore jiiosent tioin sixteen different 
countries Tlio British delegate was Dr J D 
Kolleston wlio also represented the Royal I ollege of 
Physicians and the Royal Sih lety it Medicmc the 
Royal Colloge of 'suigeciim and tho Lmversity of 
London were represented by Prof G E Cask tho 
Society of Aixithecuiics by Dr Vincent Dickinson, 
the University of Mam hoster by Dr R Wlutehead , 
and tho WeUcomo Medical Historical Museum by 
tajit P I Johnston Saint The most notable 
figures m the Congiess were Prof Karl budhoff, of 
Leipzig the doyen of medical historians, and Pi of 
Georg bticker, of Wurzbuig, the leading living writer 
on the history of epidemiology, who both took an 
active part in the proceedings 

Ib addition to the pajiers referred to m our previous 
refwence to the International Congress of tho History 



678 


NATURE 


[OoTOBBB 11, 1930 


of Medicine, mention may be made of the following 
oommunioatioiu tiie relations between the Acoa 
demia di Cimento and the Royal Society, by Dr 
Mob6 di Segni , malaria in contemporary poetry 
from Virgil to Carducci, by Signora Anna Colh, the 
widow of the eminent malanologist , madder m the 
history of medicine, by Dr O R Cameron , and the 
appearance of chlorosis m the sixteenth century, 
by Dr Axel Hansen The receptions mcluded an 
audience and address by the Pope in the Vatican , 
visits to the Bibhotheoa Casanatensa uid Bibliotheca 
Lancisiana, where there was an exhibition of manu 
scripts, incunabula, and other rare medical works, 
excursions to Lake Nemi and inspection of Cahgula s 
galley, as well as to Monte Cassmo, where a bronze 
was offered to the monastery in recognition of its 
servtces to medical science in the Middle Ages On 
his way to and fnim the meetings as well as on the 
rare occasions when he was unable to escape the 
temptation to play truant, the student of social 
hygiene could not fail to bo impressed by the con 
spiououB absence of beggars, prostitutes and dnnk 
advertisements in the streets of Rome, whi< h in this 
respect set an excellent example to those of London, 
Paris, and other large towns 1 ho next Congress will 
be held at Bucharest in 1932 

bcuTUiNO IS soon to possess a bcottish National 
Trust, which will play m the northern kingdoin a part 
similar to that of the original National liust the 
activities of which are m practice oonfinod to Ltigland 
and Wales , that is to say it will constitute a biKly 
of trustees governed by a council, to which beno 
factors may < envoy lanils and properties and which 
may fioin time to time take steps to secure profiortieH 
in the national mteiest as funds {lormit The Trust 
will be a registered company, limited by guarantee, 
with a council or board of control and such other iwl 
miiustrative apparatus as its subsequent development 
may make necessary Private mdividuals up to any 
number may become meinbors of the Irust on pay 
ment of an omiual subscription of one guuiea to 
which amount personal liabihty will be limited The 
Trust is to be promoted by the C nimcil of the Associa 
tion for the Preservation of Rural Scotland cuid a 
provisional council, of which the Duke of AthoU has 
accepted the presidency, has been formed Ihc move 
18 a laudable one, but m view of the fact that a 
Government Committee has been mvestigating with 
thorouglmess the possibilities of setting aside areas 
m Great Biitain for the {leople, no harm would have 
been done had the promoters had the patience to 
wait for and fierhaps benefit by the recommendations 
and suggestions of that Committee 

Dckino the conung wmter a course of lectures on 
‘ Native Races of the Lmpire ’ will be given under 
the auspices of the Royal Anthmjiological Institute 
The lectures will be ^Hipular in character, foUowmg 
m this respect the course given lost yeai on i!>arly 
Man Each lecture will deal with the people of a 
single area In addition to giving a general account 
of the people, the lectures will illustrate the bearing 
of the study of their culture on the problems of the 
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admmistration of their affairs under European juns- 
diotion The first lecture of the senes wall be given by 
Prof J L Myres, president of the Royal Anthropo 
logical Institute, on Got 16, at 5 TO p k He will 
deal, among other matters, with the general aspect 
of the relation of anthropologiocd studies to ad 
ministration, under the title of Native Races of the 
Empire !• acts and Problems ’ The second lecture 
will be given on Nov 12 by Mr A M Hooart, on 

Spirit Worshippers of the South Seas , and cm 
Deo 10, Lord Raglan will lecture on “ The Tnbes of 
the Anglo Egyptian Sudan ” Further lectures m 
the senes will bo given after Chnstmas — on Jan 16, 
heb 10, and Mar 10 Subjects and speakers wdl be 
announced later Ihe lectures will be given m the 
Portland Hall of the Regent Street Polytoohmo 
Extension, Little litohfield Street, Great Portland 
Street, W Admission will be free 

Thk exjiedition by siibmanne across the Arctic Sea 
suggested some tune ago by bir Hubert Wilkins is 
now taking defmite shape Science imrvice, of Wash 
ington, D C . announces that an American submarme, 
withdrawn from the United States navy has been 
SM^quirod and named NaiUtlua It is a small vessel 
with a submerged displacement of 666 tons The 
ciiiising radius on the surface is 3000 miles or with 
emergency fuel, 6600 miles It is boheved that the 
vessel stripiied of its flghtmg equipment, will bo 
able to tiavel at least 176 miles submerged Lieut 
Commander b Danenhower will bo m command of 
tlio NaiUtlua, and Dr H U bverdrup wlio served six 
years with the Noiwegian Maud expedition, will be 
m charge of the scientiho work The course jiropused 
IS from Alaska to Spitsbergen Dr Sverdrup believes 
that during July and August the pack will prove to be 
so open that the submarme will be able to come to the 
surface every five miles if necessary On the other 
band it is hojied that the ship will prove capable of 
breaking through young loe, the position of which con 
bo asoertamed by the mtensity of the light under water 
borne soundmgs are to be made throughout the voyage, 
os ell 08 gravity mid magnetic observations Physical 
observations on the sea water will be taken at different 
depths 

The presidential address of Mr J G Lawn on 
** Periodioal Variations m the Prices of Minerals and 
Metals dehvered m June to the Institution of Mm 
mg and Metallurgy, appears m the July issue of the 
Institution’s BuUetm Vanations of prices of mmerals 
IB a subject which tlie professional mining engmeer 
frequently overlooks, as to a large extent it lies outside 
his normal terms of referenoe 'The pnoe of workmg 
a inmo must be more than balanced by the pnoe re 
ceived for its {iroduots Fluctuations in woricing costs 
can bo moi e or less allowed for by individual operators, 
and the minmg engmeer’s experience comes mto play 
very largely either m the budget for suoh allowance or 
m devismg methods of keeping the figures below an 
eoonomio danger mark But pnoes of products may 
bo governed by national or mtemational circum 
stances they soar or are depressed according to oon 
ditions, political and otherwise, over which the average 
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single oompany has but little control Thus, beyond 
an oeoauonal glance at current figures, usually confined 
to the metals m which he is specially interested, the 
professional man gives scant attention to the matter 
Mr tAWn dealt with his subject ably under three 
heads, the metals as money, the relative pnces of 
metals, and periodical variations in prices of minerals 
and metals He showed clearly that knowledge of this 
economic question is very much the couoem of the 
mining engineer, as its obvious mfluenoe on ojierations 
at the mmea themselves is to day forced home m 
practically every undertaking It w as well in these 
days of severe industrial depression that we are 
brought to realise that even an honourable profession 
may become a fool s paradise if the plam bread and 
butter facts of life remain long disregarded 

Im the August issue of the Aeronaultral Journal 
appears the fidl report of a lecture given by Dr I W 
Macooll on modern aerodynamics research m Oer 
many The paper is valuable m that it gives a very 
comprehensive aooount of the intensive research m 
aerodynamics that has been conducted m Gormanv — 
especially on the problem of turbulence during the 
post few years under the inspiration of Prandtl and 
K4rmdn Ihe earlier p€ui^s of the pajier treat of the 
boundary layer theory and its application to laminar 
and turbulent motion, the experimental and thoo 
retioal mvestigations into the origin of these states, 
and the analysis of the characteristics and innei 
moohaniim of fully developed turbulence Woikers 
m the subject will find this pajicr of great value be 
cause of the systematic arrangement anil exposition 
of the enormous amount of work m this held that 
has boon conducted in Oermany Incidentally, the 
essential empinci<im of the present German school m 
very apparent in the nature of the assumptions that 
are made at each stage whore the mathematical difti 
cultios appear too severe 

Thk tenth Annual Report of the Nun h errous 
Metals Research Association and the Tuly number of 
the BuUetm of the Assooiation have recently been 
issued We have already roferreil to the finances of 
the Association and to the new headquarters, where 
much of the work wnll in future bo concentrated 
The expenmmts un ternary alloys of lead, which have 
brought about a marked improvement m oablo 
sheathings for positions subject to vibration, such as 
on railways, have led to further developments in the 
making of water pipes and lead roofing Another 
product of the rceearoh work of the Association n the 
alumimum brass for condenser tubes, and this material 
IS now undergoing tests on a large scale m practice 
The Report contains particulars of many other 
mvestigations, some of which have been conducted m 
central laboratories and others m umversity and other 
institutions m close touch with the Assooiatian This 
policy of oo operation has proved to be of great value 
m the training of research woikers, m addition to its 
immediate results The information service, which 
IS on an extensive scale, has already served as a model 
to other organisations, and such reports as that just 
issued supply adequate proof of the usefulness the 
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system of research associations under the scheme of 
fjie Department of Scientific and Industrial Research, 
provided that a competent staff can be secured, as m 
the present instance 

Thk growing number of intei national organisations, 
more especially m the electrical flolil has led the 
Institution of Glei tncal Engmoers to ajqiomt an 
International Relations Committee to discuss the 
question of the licst way to i o ordinate British paitici 
jiation m them The International bloctrutochnical 
Commission (I F C ) is the oldest of these bislies and 
has done adnurablo work m its somewhat limited 
hold, its specific jnirposn being to obtaui agreement 
on standardisation questions At the rei ent teihmcal 
hosBions of the T h C held at Stockholm, an informal 
preliminary discussion on this subject was opened 
by Mr P (locsl an hnglish delegate In inmpanng 
the other international iMxliee with the I It C , he 
jiomted out that their jirimary purpose was the 
exchange of mformatioii and exjierionce and the 
bringing in peisoniil contact of those engaged m 
similar work in different countries Retent experi 
euces have shown that congiesses of this kiml have 
aheady reached the stage of being ovei burdened with 
papers whuh receive little attention and some of 
them aie not up to the standard of, or suitable fot, 
international discussion Theie is gieat nee<l for 
CO ordination m the intoniatioiial field m order to 
avoid overlapping of tftoit Mi (lood suggested 
the jMissibihty of changes being msilc in some of the 
existing organisations oi the intrging togetlior of 
thim into a body which should he ropiesoutativo of 
tho olectrotochniral industry as a whole throughout 
the woild It would liave tho timds to jiromote 
continual international exchange of technu ul informa 
turn and when necessaiv it could call lonferonces 
An oiganisation of this nature would have to be 
governed by properly fonneil national committees, 
each of which would have the responsibility of seeing 
that the pajars contributed by its members were of a 
standard which justified international consideration 

Thji' problem of moasuimg the tem|)oraturo of the 
sir IS much more difficult than would lie supposed by 
anyone who has not attempted it because of the 
necessity for obmuiating tho influence of radiation, 
which affects tho tliermometer very readily but the air 
only m an mdirect way If any kind of self registering 
thermometer is to be used, the Stevenson sc roen has 
long been the standard method m (xreat Bntam In 
that screen a reasonably free circulation of air is sec ured 
by the use of louvres, and direct ladiation is at the 
same tune prevented from reaching the thermometers , 
muoli stress is always laid on the impoi tanoe of having 
the screen painted white In a paper by Barkat All 
(bcientiflo Note No 11 of vol 2 ot the boientifio 
Notes of the Indian Moteorologicxil Department) the 
lesults of comparative observations made with three 
teakwood Stevenson screens, pamtad black, pointed 
white, and unpainted, are summansed The observa 
tions wore mode at Agra between May IS, 192fS, and 
Feb 28, 1926, that is to Bay,dunng a period mcluding 
many days with solar radiation of an mtensity never 
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expenenoecl in the British Isles The results were sur 
pnsing In place of the large difterenoes that might 
have been expected during the daytime between the 
black find the white screeiui, even the mean maximum 
obtained in them differed only by 0 8° F By grouping 
the observations to mtliide only the days of little or no 
cloud and wind the diffOTonoe was increased only to 
1J°F , the mean of the maximum and minimum was 
prac tically identical for all three screens Tlio observa 
tions appear to imply that in the Bntish Isles white 
pamt 18 almost unnecessary, but since the wood needs 
protection against the weather and white pamt is not 
expensive, it is obviously preferable to use it, even 
though a substance like linseed oil might be more last 
mg and even cheaiier , readings mode in dark tmted 
screens can however, be accepted as reasonably 
accurate where flguree from a wlutened screen are not 
available, the moio so as there are various other more 
important sources of error in a large proixirtion of the 
climatological statistics accumulated by private and 
official obseivcis in (jiieat Britain 

Thk Fuqentcs Hi i tew (vol 22 No 2) contams a bio 
graphical sketcli of Mr Henry Twitchm a wealthy 
benefoc tor of the rugonics Soi ii ty, who died on Mar 
10 last by Major Leonanl Daiwm Mr Pwitihin 
hadgiviti the Sfs lety £1(KKI a ^»ar foi some years, 
but his lieiiuost uill pinbubly have an cumual value of 
more than 13000 Ho was bom in Berkshire fniin 
faimcr ancestors, an<l after a training in agricnltiiroho 
enugrateil to WtsUrn Australia as a young man and 
took up sheep fanning In 1024 he soUl his estates 
comprising more than a million acres ot jiastoral 
leases, and after thiity four years m Australia re 
turned to England His mteieet in sheep brooding 
early led him to recognise the nnpoitance oi the 
prmciplcs of hortslit y os applied to man Mi 1 a itchm 
was for many yeais ui correspond enco wiUi Major 
Darwin on the subject of eugenics, and his views are 
summarised in extracts from some of his letters f rom 
1012 until the day of his ileath he showed mcroasing 
mterest m the aims and work of the Eugenics Society 
It is announced by Science Service of Woshmgton, 
D C , that the National Academy of Sciences has 
accepteil a trust fund of ifiOOO piesented by a group of 
officials of the American 1 elephone and 1 elograph Cum 
pony in honour of General John J Carty, vice prosi 
dent of the Company, who recently retired from active 
connexion with the scientific research of that body 
The John f Carty Medal and Award fur the Advance 
ment of Science which will be supported by this fund 
may be either for specific accomplishment in some 
field of science or for general service in the advance 
ment of fundamental and applied science ’ It is to 
be awarded without regard to race, natiouahty, or 
creed I bo award has been oetablished os a testi 
monial to General Carty s “ noteworthy oontnbu 
tioDs to the advancement of fundamental and apphed 
science and m appreciation of his great service for 
many years m developing the art of eleotnoal com 
munication General Carty is a post preaident of 
the Amencan Institute of Electiical Engmeers and 
IB well known for his mterest m transcontmental and 
traoBoceamo telephony 
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REFnianra to his obituary notice of Prof H W 
Wiley, which appeared m Natobf of Sept 20, Prof 
Henry £ Armstrong wiites to inform us that his 
visit to America, when ho first met Wiley, was m the 
summer of 1807, not m 1003 

A rouBSK of lectuies on Contraception and Allied 
Questions — the first course on this subject to bo 
given m Great Britain —is being delivered m the 
lecture hall of the Koyal Institute of Public Health, 
37 Russell Square London, W C 1 The first lecture, 
on Oct 0, IS by Rev Dr A H Gray, on “ Christian 
Civilisation and Lontracoptiun * The subjocbi dealt 
with in the course are of special importance at the 
present time, jiarticularly m view of the memorandum 
recently piepared by the Ministry of Health for the 
guidance of local authorities, and also the fact 
that the medical schools in Great Britain do not 
piovide courses of instruction on the subjects The 
course has beem sp« lally planned to meet the needs 
of medical practitioners and senior medical students, 
and their admission to the le« tures is free 

Thk followingafiiHimtinents have been made recc ntly 
by the Secretary of State for the Colonies CiAomnl 
Agricultural *>eriient Mr t A Ihorold to be 
assistant mycologist Kenya Mr V Dawson, to bo 
assistant agiicultural mstnittoi l<ederated Malay 
States Mr H D T eighton to bo agncultural fii Id 
officer federated Malay States Mr B A Lowe to 
tie assistant botanist iodcrntcsl Malay States Mr 
J P Maule, Ml S D Ross and Mr T West to bo 
sujiorintondents of agiiculturo Nigciia, Mr J R 
Curry and Mr N R buggies to l>e district agiicul 
tural officers Tanganyika Jcintory Mr H M 
Lloyd to bo entomologist, Isotso RoMiarch, Tan 
gaiiyika Territory , Mr H L (j Mihio, to bo agncul 
tural officer, Uganda Qtologxcal Surtey Major 
N R Tuimer, director of Geological Survey, Sierra 
Leone, to bo director of Geological burvoy. Gold 
Coast Colonial Forut Striieea Mi R C Barnard, 
to bo assistant conservator of forests. Federated 
Malay btates , Mr T b Betts and Mr J H Mackay, 
to be assistant conservators of forests, Nigeiia , Mr 
W J Fggelmg, to be assistant conservator of forests, 
Uganila 

Phe Board of Control has issued a Circular (No 746) 
and Memorandum on the Mental Treatment Act, 
1930, reviewing the provisiona of this Act, which 
comes mto operation on Tan 1, 1031 Ihe Act pro 
vides for vannus alterations m administration and 
embodies the following principles ( 1 ) The preventive 
treatment of incipient ment^ illness by the provisum 
of out patient clmica and extended faoihtiea for 
volunta^ treatment (2) A further advance m 
assimilating the treatment of mental illness to that of 
other forms of illness, (a) by provisions under which 
certain oases may be temporarily placed under care 
and treatment without ‘ oertifioation ’, and (b) by the 
opportunities afforded of associating the general 
hospitals (mumoipal and voluntary) in the treatmmt 
of mental illness (3) Extended provision for after 
care and for systematised research mto mental illness 
( 4 ) Dissociation of the treatmmit of mental illneas from 
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the poor lav (6) VanoiM important altf^tions m 
terminology reflecting the more enlightened view now 
taken in regard to mental illneeu 

Thf publication of A Survey of Scottish Cokmg 
and Furnace Coala ' {Phy«iKal and Cheniieul Survey 
of National Cool Reeourcee, Paper No 16 J^ndon 
H M S O . 4# not), by T Gray, T H P Heriot and 
W J S Killing, la a remmder of the sort of diflloultiea, 
all too common dunng the War, which might have 
been avoided by the more scientiflo study of national 
raw matenajs In 1916, when the need for increasing 
the supply of Btool became urgent it was found 
neoeaaary to mvestigate the auppliea of cokmg and 
splint coals available m Scotland foi the manufacture 
of pig iron Prof T Gray, of tlio Royal leilmital 
(. ollege, Glasgow, iindeitook the responsibility for this 
survey, which has now been publwhod m response to 
numerous requoets It contains repoits on 307 samples 
from all the Scottnh coalholds and records the siig 
gcstion for improving the coke from such coals by 
me roased rate of cai iKinisatioii now generally adopted, 
by the use of higher tcm[)eratuies and nariower ovens 

ArPiiie ATioNS aio uivited for Ihe following appoint 
ments, on or be foie the dates mentioneil A senior 
engineering assistant ((.rode O) and an ongineiiing 
assistant (Cjiodo h) in the Boiough 1 nginoers 
Department Counly llorough of West Hiun The 
Rorough Fngineei Temn Hall West Ham L 16 
(Oct 20) Two vetcimaiy suigcons one with bac 
tenological and i>athologic al knowhdge anel ex]N>n 


ence of laboiatory technique and one for meat inspcxi 
tion work, under the Now Zealand Govoinmont — 
The High Commissioner for New Zealand, 415 Strand, 
W C 2 (Oct 21) A part time raeliolngist at the Solly 
Oak Hospital — ^Ihe Medical Suiwrintmdoiit, SoUy 
Oak Hospital, Birmingham (Oct 22) An assmtant 
radiologist at the Dreadnought Ilosjiital Greenwich — 
Ihe Secretary, Dreadnought Hospital (•rcionwich Sh 
(Oct 27) A deputy director of the laboratoiies of 
the PubUi Health Dopaitmint t niio and a first 
bac teriologist m the laboratories of the Public Health 
Dcpaiimcnt Cano — Iho Under Socrotaiy of State, 
Depaitment of Public Health, Cano (Oct 20) A 
genetic ist in the Agricultural Department of lamaica 
for work partly on the bic eding of bananas immuno 
from the Panama disease — Iho Piivafo Sec letary 
(ApiMiintmonts) Colonial Oflice 2 Richmond Icri ace, 
Whitehall, S W 1 (Oct 21) A Tolm Hailing fellow 
in physics m the Uiiiveisity of Manchester 2 he 
Registinr The University Manchester (Nov 1) A 
Icctunr in civil engineering at Aimstiong College — 
Ihc Registrar Armstiong CoIlep[e Newcastle upon 
Tyne (Nov 1) \hsistant surveyors in the \dmiralty 
and III tho Air Mmistiy rhoSecrelaiy Civil Soivioa 
( ommission Burlington Gardens W1 (Ian 22) A 
director of the Natal Museiun — ^Ihs Secietary to tho 
Doaid of Tiustees Natal Museum, FieteimaiiUburg, 
South Africa (Tan 21) An assistant m the Patho 
logical T alKiratory of the Cancer Research Dcjiart 
mont Bristol Royal Inlirmary Iho Socrotaiy and 
House Governor, Royal Iniiimary Bristol 


Our Astronomical Column 


New Comet or Asteroid ? U A I C ifc No 299 
announces that M F Delporte has detected an 
intorostuig object (either planet or comet) on a plate 
taken at Ucxile Observatory m tho foltowuig fiesition 
OT ISSO RA 1W6 0 “■* 

Sept 29« 01 7“ 6« 231 41 8« 2° 30 4 12 0 

The dailv motion IS 1™ 43", N 11 56' 1 his is 

unusually large for a mmor planot, so if the object 
18 a planet it has probably an interesting orbit nut 
very far outside that of the earth The object is 
well placed for obseivation, bemg not far from 
opposition 

OccuUations at the Union Observatory, Johannes- 
burg — In rooent years there has been a remarkable 
awakenmg to tho value of ocoultations of stars by tho 
moon for hnding tho enors of the liuiM tables One 
gieat advantage is that tho points on the moons 
limb are much more widely distributed than m the 
cate of meridian ohsc rvations , in the latter an 
elevated or depressed region on the limb may affect 
observations systematically Or Innes was one of 
the first to inspire the now oamjiaign, and tho work 
has been ener^tically lamed on at Johannesburg 
smee hiB retirement Circ No 32 of tho Observatory 
(May 19, 1930) contains the observations and redue 
tiona (by W M Woisaell) of 152 oocultations obsei ved 
m 1929 , of these, 126 were observed between new 
and full moon, the remainder after full The method 
of reduction suggested by Prof Brown was to apply 
a oonstant meem oorreotion to the moon’s mean 
longitude, this being determined each year by the 
results of preoscling years , the smalmess of *the 
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rosicluals aftc r applv mg this corns turn giv os striking 
evidence of the ex.cellence lioth of the observations 
and of Blown s Imiar tables once the moan eiror 
has bc«n taken out At Tohaiiiioshuig Blown s 
inothnd is vanid slightly instead of apjilyiiig a 
constant to tlio moon s moan longitude one is apphod 
to tho times used for mterpolating the moon b oo 
ordmates Thus 12 7 sec was added to the times 
for the hrst half of 1929 and 10 9 sec for the second 
half Ihis has the advantage of oorrcctmg all throe 
CO onlinatis longitude, latitude, and jjaiallax by a 
smglo operation 

Observations of Meteors in Japan BulUttna No 173 
and 174 of the Kwaswi Observatory, Kyoto aiiiiounoo 
that numerous meteors presumably assiKiated with 
comet 193Ud (Schwassinaim Wachtnann) weie oh 
served chielly by Mi Nakamura, on ton nights 
extendmg from May 24 to June 19 Tlie radiant 
moveil durmg this jieiiixl from R A 15* 19“ N Decl 
43" to U A 16“ 19“, N Decl 39 Viuabohi orbits 
were decluced for the meteois , the node varied with 
tho longitude of tho earth, but the imlmatioii was 
nearly constant, aliout 27", tho argumont of pcnhohoti 
about 201", and the perihelion distance e lose to unity 
The ( ometaiy jienhehon was a fow iniUioiis of miles 
oiitsido tho earth a orbit, so the meteors are con. 
Biderably scattered 

The same BulleHna armounce that Prof Issei 
Yamamoto is prepanng a general catalogue of comets, 
which he hopm to piiblish next year It will < ontain 
all comets for which orbits have been oomputod and 
notes ujion those for which the ilata are insuffloimt 
to deduce orbits 
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Research Items. 


Th« PyrAmtds — In Ancunt Egypt for Juno Sir 
1< linderH Ptrtne (Iisoubbos the ponstructionnl diffif ulties 
ui building tho pyramuh and ofTen Home auggostion^ 
as to the meann {ulopted by the ancient ftf^ptians iii 
overeomuif; them Their construction invcuved earth 
bankuift on an enormous Hcale and the employment of 
lovioe of thousanils of men moving qiuckly by main 
fort e The lever and roller were prai ti< ally the only 
appliances used The (>reat Pyramid shows no trace 
-of enlargement and tho passage system demands 
almost the full size fiom the first The earth lainp 
needed for its construction must haye l>een of gnat 
size, almost of tho volume of tho pyramid itself 
otheiwiso the final slo|>e would have Iwin too sticp 
while a full front was necessary to got up the 50 000 
blocks leijiiiied for each ol tho lowei couiscs also 
to maintain tho sides of an earth bank to the height 
of 400 feet would entail a base ns wid« Iho hank 
was heightened as tin work iiiim ceded by waves of 
stonework and earth woik altoriiafi\< ly moving up 
the bank Ihe height of tho ram]i is a dilhciilt 
question It cannot have bwii cariud to the full 
height of the jiyiainid Ptnbably earth bank and 
brick facing lose to not inoio than 300 feet At this 
level tho face would bo 150 feet widi Above this 
tho raising must hn\o dciierided on a siq poit of stone 
111 tho form of a stone lanip with a [ latlorm rig 
/aggmg un tho side \ iilatfunu and ramp ot 20 tcct 
each would suilice lor getting iifi the. stene foi tho 
uppir courws It would scaiccly be practicable to 
caiiy a tegular iain)i liighir than 12 foot below the 
caiistonc llii last six oi eight courses would be 
laised by iliicct leveling in a safety pit I astly the 
capstone itself would be lev i rid up on stoni blcMknig 
outside the (omplctcd faces on a sent of | cdcstal ot 
blocks until it rcachid its )iiopei level hrom a plat 
foiin thus outside the pyramid face it would be sli 1 
forward on rollers until finally in | locc riii staging 
of stone would then be taken ott and tho top courses 
tiiinimd down to the slojie aliout foui feet at a tunc 
Pedigreei of Hereditary Disease In a ]>a|>er cn 
titled Some Pedigrees of llcicditaiy Disoaso 
(Annals if fi u(f< mm April 1930) Di ) iilia Bt II makes 
a ccmtiibution to the records of {silyclactyhsm and 
syndactylism and tho association ot blue Mcleiotic~i 
with fiagility of bone Among eight families the 
}>CHligrcs"c slu w the tiniisniiHsiun of the former defests 
through Hoveial generations riio data aio not 
lonsiilcroii suthciont to }>cimit any conclusion liciiig 
drawn as to tho sox incidence hut it is clcai that 
such digitai anomnlicsc varied gieatly in tho intensity 
and nicxlo of their inheritance while a consulorable 
iiiimlicr of cases inycstigated yieldod no evidence ot 
any familial incidence Dr Bell refers to the fact 
that while the association of jxilydac fyltsm with 
Tctimtih pigmentosa and hyjiopitiiitansm is rare this 
syndrome is found in all affix ted membeis of the 
family when tho ashooiation does occur and that the 
patents have no reason to suspect tho existence m 
thomsolvcs of any hereditary taint In the case of 
blue soUrotiis, Dr Boll txnnta out that the highest 
incidence is to lie found in females, which is an un 
•common observation in tho transmission of hereditary 
defexits ihe thin condition of the sclerotic which 
IS the a< tiial cause of tho oharactenstio ooloui may 
cxjcur without any associated anomaly of bone, but 
if fragilitas ossium is exhibited by any member of 
a family, tliat mchvidual will mvariably show tho 
•aocximpanymg anomaly m the eye 

Salt-loTing Beetles of the North — Dr Hans v 
Lengerken has described tho maritime and eub 
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maiitime beetles of the shores of the North Sea and 
Baltic ( Die Tiorwelt der Nord und Osteee Be 
grundot von O Onmpe und F Wagler Liefenuig 
XVI Teil XI el Haliqihilo und Halobionte Coleo 
ptora Leipzig Akademische Verlagageeellsohaft 
mbH 1920) Uis large work recently published. 

Die Salzkaior der Noiil und Ostseekuste , shows 
Di Lengerken to bo the imncipal authority on the 
subject and chiefly owing to his work the beetles of 
those coasts aie thoroughly known A surprising 
number love tho salty districts and, although not 
usually actually living in the sea for the whole of 
then life thoy may be and m many oases miiHt be, 
m tho iiroximity of salt water Only ono truly marine 
H|>cxies 18 to he found m these reginnH und tins is 
Haemonui (Maeroplea) tnuhea h (ChiyHomel ) the 
iciiiainclor live un the toasts and are eitbci de[>endent 
on the tiresciice of salt water in the near ncighboiii 
hood halobionte or live both in salty anti tin salty 
districts halojihile laking both together there 
are 1 1 1 siiet les icxHircIc d from tJie slioios of tho North 
Sea and Italtic Mest of tliese are predatory in Ihcir 
habits Attcr a short introduction a table of dis 
tiibution IS given anil tho systematic jKiition follows 
in whiih Ihe gcnoia an diagnosed and the sjicxies 
lee ordexi with noti s on thou habitat and sometimes 
on the II habits and litc histone s Tlieie aie only nine 
figutosin all which is to he legrottcd as those given 
aie very goexi 

Fishes from the Albatross Expedition Mi Tleiit^ 
W 1 owler anil Mr Barton A Beau have fmishixl a 
thiiel instalment of the repoit on the fishes collet teel 
by the Initeel States Buicaii of 1 ishenes steamer 
Albatross entitled Ihe 1 mhes of tho Families 
Ainiidi (haudidie DuIcicIh and Serraiiidffi, 
obtained by the I nited States Buieau of Fisheries 
Steamer Albatross m 1007 to 1910, thiefly m the 
Philippine Islands und Adjacent Seas (Contribu 
tions to the Biology of tho Philijijiine Aichijielago 
und aeljaceiit regions Smithsonian Institution 
I 5 National Mus Bull 100 Vol 10 1930) Ibis 
IS the first lejxirt on the percoiil hshes limited 
to tlic more tyjuial jKTchhko families particularly 
tho Aitiiiilsp and berranidu , whieli aio much tho most 
numerous both in species anel inelividuals It has 
hecn known for some time that in certain species ot 
tho Anuidi the males caiiy tho eggs m their mouths 
The authois now show that this cunditiuii is mote oi 
loss general Tho male at tho biocxlmg season can 
he rex eigniseel easily by its sweille n chin the c ggs lieing 
cariicxl about (lacked in a dense mass interesting 
illustrations aie given of the heads of some of these 
male's carrying eggs Iheio are also gexid figures of 
some of the mure inijiortaiit v anatioiis in fibhos belong 
ing te> the other families dcscnbeel 1 he rejxirt eleals 
with more than 150 siieeii's anil cxcupies 334 pages 

Production of Hybrid Applet — In his public loctiue 
elelivereei during the Bntish Asscxiiation mooting at 
Bristol on Sept 4 Sir Daniel Hall essayed with con 
sidorable sue cess the difhoult task of inaking some of 
the mteresting genetic work of the John Itmes Horti 
cultural Kesearoh Institute mtelhgible to the man m 
the street C ultivated strains of apples imlikemany 
kinils of orchard fruit, are relatively self fertile within 
the strain hut he showed that the proportion of fruit 
set per blossom and, still more, the number of fertile 
seeds per fruit, is markedly lower in such well known 
vanetiee as Bibeton Pippm, Blenheim OiaoM, and 
Bramley heedlmg In these vanetiee, lees than 30 
per cent of the pollen is viable and they are partiou 
larly deficient as male parents These vanetiee of 
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applM have now been shown to he triploid varieties 
with 61 ohromoBomee, instead of the 34, witli 17 in 
each sex cell, iharactonstio of the majority of the 
apples With this cliscoveiy the puzzle is rather the 
relatively larKe amount of fertile sued obtained from 
crosses usmg the sex cells of these vai leties The work 
of Dr C D Dailington and Mr Moffat sooms to liave 
shown a reason for this, whilst 17 (hromosomes is 
the basio number for the genus Malua ns for all the 
genera of the Pomoidea , in many of the Rosacosa the 
basic number is 7 Iho relative feitility of these 
strains with 51 chromosomes may lie explained by the 
fact that this basic number 7 is probably built into 
tho genetic constitution of the apnle, so that on sogro 
gation of tho ihromosomos m the foimatioii of the 
sex colls whilst it is unlikely that two working si ts of 
17 would lie sejiaratod from 51, there is tho possibility 
of working combinations of sevens with some aihli 
tional chromosomes that can bo carried without dw 
organisation of the mat liiiiei y of iiiheiitamo In tho 
cucumstanies then it is possible that the histoiy of 
tho Coxa Oiaiige Pippin is lomctly rctordcd it is 
Htateil to bo dcnvcxl from the Kibston Pippin but it 
is intelligible tliat sin < esstui ni w strains nom those 
well kiiovn Mirictios havo usually been sought in vain 

Wheat Rye Hybrids Muster hiicceeded stveial 
years ago in obtaining feitile liybiids bctwicn wheat 
(2m 42 chromosomes) and lye (2»i 14) Moie 

recently Tevitsky and Hinct/kaia {Proc // S S if 
< onifrriui in OtMehta I rnotgrttd vol 2 p 745) ha\o 
examincxl a numliei ot tlus« plants iii tho i 4 If ^ and 
generations and find the somatic luinibor of 
cliroinosomes to bo 5<i that is the hybiids aie 
amphidiploid then ihiomosome number being tho 
sum of tho somatic munbeis m the iiareiit sjiecies 
In the megahjKiro formation ot the h , plants it was 
obsirvid that tho 28 chioiuoMoinnH do not jiair but 
split fioin which it is interred that tggs with 5(> 
< hi omoMOim s aie foiintsl and ilovciop without fii 
tilisatiuii 7 III ij hybrids liavo always been oh 
served to prod me sterile iKilli II Tnthclatci (octoploid) 
liybiids the jiolltn inciosis is frequently normal but 
also shows fitqiient lagging anil m iittt rcilchiomosomts 
biiice the later hybrids oxamincd all hail 6tt fliioiiio 
soinos It IS believeil that gametes with extra cliromo 
somcs either fail to iimctiun 01 else lost them m tho 
jKillen tulie fuiination Iliis doubling of tho chiomo 
Homes in a stciile hybrid to jiroduce a fertile form 
which bieexls tnio is thus similar in essentials to the 
Tnficvm bqilopa hybiid Prxmvla luitniia, Nico 
/tana qhitxnom r N labnewn and othei leeent lascs 
•Such instanies offer a suggestion as to how eeitaiii 
gouora of plants with increased chiumosoine number 
may haye ai isen 111 the post 

Ice in the North Atlantic —Tlie lepurt fur 1929 of 
the International lee Observation Patrol Sorvico m 
tho North Atlantic Ocean ( S Coaatqiuird BulUtin 
No 18) contams much interesting matter bcsicios the 
record of tho courses of the patrol boats and the 
distribution of 11 e Perhajis tho most signifiemit 
result of several years work is the admission that so 
far at least, no satisfactory basis for the prediction 
of ice has been found in surface isotherms The 
chai ts are regularly maile, hut they cannot be accepted 
as whollv reliable guides Ihe cold water from the 
melting berg apjiears at tunes to fall below warmer 
and bghter surface layors and thus the surface 
isotherms may be misleading The problem is, 
however, being further studied m the hope of leoch 
ing more satisfactory results The construction of 
dynamic current maps promisee to be more useful, 
but takes more time It is further noted that no 
praotiool way of destroying loe has yet boon fouAd 
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Mechanical moans like blasting and mining give 
little likelihooil of sncce>s8, but it is noted that the use 
of thermite is rather more hopeful, were it not for the 
gravo difiiculties of placing the chaige in the heart of 
the bergs 

Forbidden Transitions in Alkali Spectra Linos 
forbidden by the sc lei tioii rule lor aziiiiiitlial ijuantum 
numliers (A 1 - i 1) have been obsi rved 111 tho absorp 
tioii sfiectra of alkali motals iiiidei eonditions which 
apparently jirocluilc tlie usual cxiilanatioii of tins 
effoct as due to the pteseiico of exteiiial or ionic fields 
Since it IS now also loi ogiiisi il I hat tho selection rule 
roprcsoiits only ai>proximatcly tho i oiiteiit of tho 
cniantum theoiy of a tiaiisition it rs natural to < oiiiiert 
those two fac ts and to hnil fi irn a stni ter theoretical 
treatment ot tho pioblcm thi intensity to be ox|H(t(d 
foi a foihiddtn lino An analysis api)io|iiiato to 
tho alkali me tals has be en di \ eloj cd by A 1* Ste\ cn 
son III a jHiper m the August issue of the i’locecdtngs 
of tile hoqal ^oeitlq on i|imdiiiolc ladiation and by 
the ajiplication of (ho wave nut lianicnl di sciiplions 
of these atoms which have boon iblaincdby Ilaitiic s 
method iiiimeiical valiit s have hexn calciilatod in a 
niiinboi of cases fc r the the iiilical lati is of (ertain 
foibiddcn linos and noinial Inns Jlu ratio foi all 
foiii alkali metals m tlic lasi if tin IS il) and 
IS 2i* lines should be aixint 2 x 10 ‘ wlicicas llii 
ex|Hrim<ntal nuinbois wbiib an HMiilahle only tor 
jiotasHiiim and inhidiuni lange tii in alxint mu half 
to one hundroil times this which is tiiki 11 1 1 ii picsi nt 
a taiily satisfiutory ngiccmint in the i iii iimstuiii ts 
Other cxjMiinuntal eyideiue fni tin cxistciue of 
cniadii|M>li latliation has also been found itientlv by 
R Frciichsand I S ( aiiijilx II troin the study i f tho 
tinnsvtrsc /ceniaii otlcit tot tin antoial giitii hue 
of oxygen ( /V( ysicn/ ifciieu \ol 7() p 152) 

Restoration of Ancient Bronzes — Tho |iamphlet 
wnth this title pithhshtsl as UiMfiun lechniqin Series 
No 3 (Chicago 1930) by the 1 aid Mustiini i f Natiiial 
History contains an ai count by H \V Aicliuls ot 
the olettrolytie jirocoss oi losfoiatimi an 1 tho (lire 
of malignant patina Thi ciccti ilyfic pi cess was 
dexised by I’rof ( (• I ink nt ( ohiinhm I niieisity 
Very dotailod diicitions are gutti an I tin jiamphlct 
is illustrated with diagiams of aMinratiis and with 
plates show mg objects before and uitci trcatiiicnt 

The Acetylene Molecule Tho ahsoiption sixctriiiii 
of acotyleno i ontaiiis a minilx r it bands aiising fioin 
combined Mbration and rotation of tho inoloculc 
which aio in tlie neighbourhood of 8000 V and so 
acccBHiblo to intia red photogiH|ihy I wo mvestiga 
t ions of these whic h li od to a faulv cniiipl ti dcsirip 
tion of the molecule ate lopoitrd 111 the issue of the 
7 ntschn ft Jar Phystk for 20 Ihe Inst by Prof 

Mecke aiul K Hecifeld deals with tho stnieturo of 
the bands and shows that tho aiiangoinciit of the 
atoms in the inoheiile is linear and that if the noinial 
sejiaiation of tho atoms in tho C H giouji is 1 08 A 
as m methane that of the two larhoii iiiicloi (( nC ) is 
1 19 A Hie distance betw ex'll tho larlxni atoiiin is 
less than in diamond (1 64 A ) and in the diatomic 
cat bon molcxiule rospoiisiblo foi the Swan bands 
(1 31 A ) Tho second paper by Prof Meike and 
Dr f hiids gives the remilts of a pliotomotiic analysis 
of the band at 7887 A Ihc course of the intensity 
i>hanges through an absorjitioii band furnishes eon 
siderablo additional information about the structure 
of a molecule, and in this ease is consistent writh the 
conclusions that the electronic state concerned is that 
denoted by the symbol >1 and tliat the luielei of the 
carbon atoms are without spui, whilst those of the 
hydrogen atoms have a sjim ot magnitude ) m quantum 
units 
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Folk and Open-air Museums 


^PllOUOH the expreebion ‘ folk miMoum i<< loosely 
iiMod it iH generally unUeratooil like folk loro ’ 
to relate to the ordinary {leople, the rank and file of 
the i>opulation the laboiueni the artiaanH theciaft*. 
men, aa opiioscd to the nilmg clasa Such colkttioiw 
of indigenous jiKMliKtR have groat historual value 
They doBorve to be regarded as almost the only 
means of preaerving visible rciords ot the national 
charat ti rwtics rhe huniblei the art oi the handi 
craft the more impoitant it is from this point of 

In England it is only recently that the regrettable 
disap|ieaianio ot the outward and visibU signs of the 
inner history of the {leople has Ik < n fully lealisod and 
< onso«iiiontly it is only recently, €ui<l oa ing to the 
very rapid growth of loial inusiums that systematic 
attempts have been mode and are being mnilo to pro 
solve them llie example for tins systematic effort 
won set in Swollen by Dr Aithur Karelins thefoundet 
of the Noidiska Musium, which is now one of the 
glories of StiK khohn Ihis groat sc hi mo has lieen an 
inspiration for all subsequent attempts to illustrato 
fully the hfo of past agoa 

It IS im]Kirtant howovor to make a cleai distinction 
botwooii two quite different thmgs although they are 
adjai eiit and form |iart of one sc heme in Stcakliolm 
The first is tho open nir museum of tho Skansen 
typo, in which are le erected the primitive dwellings 
huts, cottages, workshoiis, windmills bakehouses 
ancient churches, and ao on that would otherwise 
have been destroyed or converted to other uses and 
in thebe are generally placed the fmmturo, the appli 
aiu es, and tho des orations that belong to thorn 1 lit 
second 18 the folkmiiaeum , which contains materials 
illustiatiiig bygone life and tliouglit at different peiiods 
or in different distnets of tho country but tlicso 
materials are not placed in then proper setting, they 
are brought togothor and oxhibitod uccordmg to pur 
pose or material, and generally displaycxl in museum 
cases in such a sequence as either to compare tho 
customs and handicrafts of one district with those of 
another, or to illustrate tho development of an ait or 
an industry Die open air museum and tho folk 
museum supplement each other 

There is, m addition, onothei sort of collection often 
included under the name folk musoum , namely, 
the old house jircservcxl in its original fuini and in its 
nngmal place and contammg a display of contem 
porary furniture and huusohold ecjuipmcnt Dioro is 
yot another tyjie of dwelling namely, the old house or 
cottage presorvcxl ui its primitive simplic ity bo as to 
]>reeont tho appoaranco of an inhabitcxi dwelling with 
out aiiytliiiig of tho museum about it such is Ann 
Hathaway s Cottage It is of such buildings that an 

open air musoiun paitly consists 

us then confine tho term open air muheiim 
for lack of a better, to the Skansen type folk 
museum to the Nordiska typo, and lot us further 
distuiguish between the {>enod museum , an ulil 
house fillod with contemporary exliibits and the 

period house or period cottage , which has no 
museum exhibits but reproduces clomestio life 

Fmally there is the jienod n>om either on origmal 
transpoited from a house which has boon destroyed 
or a facsimile m which an attempt is made to ropro 
duce the conditions of life, whether m a mansion or m 
a cottage Such rooms generally constitute a separate 
exhibit in a museimi 


• Atriitgeatr 

th« Brltlib ibTCcTiiUun at Bristol m 
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i by Sir Hmry Ml«n F U 8 1 


Statk of Affaibs ik tbb Bbitibh laues 

1 Open air Mtmeuma — In 1912 an attempt was 
made by a group of influential persons to press the 
ailvuntages of tlie Crystal Palace grounds as on ideal 
Bite for such an o|Kn air exhibit ol a national char 
actor Pobsibihtios for local exhibits of this type have 
lieen considereil, but nothing has mateiialised 

Kectiitly tho Koport of the Boval Commission on 
National Museums and Oallenes nos considered the 
Hubjet t from tho national aspect and has definitely ro 
commended that a national open air museum should 
he estahlibhod m I ondon , two appropiiate sites men 
tioiied are the Botanic Ganlons m Regent s Park and 
thomxiundB of Chiswick House 

Tlie question has hinco been taken up by ii joint 
committoo mitiated by the Royal Anthropological 
Inatituto and c ontaimng roprosentatives of the Royal 
Society, the Royal Society of Aits the Museums 
Association, and the Bntisn Association This com 
mittce has unanimously leoommeiided the Botanic 
(lardens site as the most suitable, and has approached 
the Government denai tmeiits concerned urgmg that 
eaily action should be taken 

2 totle Muaeuma — Institutions wholly devoted to 
this subject, like the Nordiska Museum, aie also un 
known ni the British Isles Tho fine collection of 
peasant arts miuln by tho late Master of the t barter 
house IS now an annexe to the Eiliicational Museum at 
Haslemere anil is mainlj concomod with northern 
Europe 

3 Pfrtod Mutuums Of those wo have a conbidei 
able number hut comjiaratively few of them relate to 
tho life of hiimhior folk 1 may instance the Pnoet 
House at West Hoathly, the Ancient House at Ihet 
fonl the (<roen)and 1 isnory at Kmg s Lynn, os typical 
examples 

4 Ptrtod CoUat/tm As a good example may be 
mentioned Aim Hathaways Cottage but very few 
cottage dwoUmgs liave been preseived free fiom the 
uiubeum taint must of them i ontain showc oses 

5 Ptrwd Rooms Most of these again, as at Nor 
wich and elsewbeio are typical of the life of wealthy 
and cultured folk In tho National Museum at, 
Cardiff, in the Museums at hBlisbury, St Albans and 
ix^rliaps elsewhere, attempts have been mode to re 
construct a kiti bon or some livmg room with ifi* 
appropnate furmture and utensils 

» iolk {Musrum) Rxhibtts —Ot these theie are 
abundant examples ni h in valuable material gathered 
together oithor as local byrones or placed among 
etlmogr^bical collections Coiispioiious are the Fitt- 
Kivors Musoums at hainham and Oxford, the collec 
tions at Huddersfield and at Hull, and many of the 
national and larger provmoial museums, inoludmg also 
such local lollec turns as those at Boilford, Luton, 
Newark, Bolton (Hall i th Wood), Worthing, Lan 
caster 

hinally, some illustiations of the life of craftsmen 
may be gleaned from museums which illustrate special 
pursuits or handicrafts , such ore, however, extremely 
rare m Iireat Britain, and almost the only one which 
aims at something like completeness is the Museuin of 
1 ishenns and Shipping at Hull 

i< rom this short survey it is clear that there is a vast 
amount of material from which the Mo, arts, mdustnee, 
and customs of the people might be illustrated but it 
IS buned in other collections It is equally clear that 
the real need in Great Bntam is for an Elnglish or 
British folk museum associated with an open air 
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Statb o» Attaibs nc Fobhiion ComiTBiBa 
1 Ovfn-aw Muttums 

Svxden — There are mumunu of tlie hkaosen ty^ie in 
Sweden not only at Stockholm but also in many other 
parte of the uountry There are no lees than 200 open 
air oolleotiunB in Sweden alone Skaiwen iteeU con 
tains 117 sepaiate buildings, records 700,000 visitors 
m a year, and oocupiee 60 acres 

Sw^en also posseeaes a number of qmto small 
village enterprises, whore a field or small group of 
eotU^es have been sot aside for this puriiose One 
of tlioso at Bunge, started in 1007, has sinoe become 
an open air musouni of considerable impoitanco A 
special feature of this museum is the ancient bunal 
ground, showing various methods of burial and 
of burial stones dating from the time of the 

Norway — ^Thoro is at Oslo the Norsk Museum 
which was opened m 1 902 and now covers an area of 
31 acres upon which are re erected old farm houses of 
different {lenods and an attempt is made to re create 
old streets with houses that have disappeared or 
are fast disaiipeanng At I illohammcr them is 
the Sandvig ( olloction, which contains 71 ancient 
buildings 

Denmark — ^At Aarhus there is Don (jramle By (Ihe 
Old Town), which was started about sixtcwn years ago 
by the re eren tion of a Burgomaster a house and has 
smoe grown to a consideiahlo him 

fitdnrid — At Helsingfors in tho Isle of holeson 
there is a largo museum covering an aiea of 25 
acres, which was founded in 1009 thin consists 
of more than thirty buildings of various ty|>o8 and 
periods 

Holland — Ihe Nodorlandsch 0|>enluchtmuseiim at 
Arnhem cxmsiste of 20 buildings, oovermg an atoa of 
76 acres , this was opened m lOlH 
Butnanxa At Clui an excellent example of an ofien 
air museum is being formed with the object of exhibit 
ing the typical pwsant culture of the Kumanions 
and othei nationalities in Kumaiiia, by means of their 


The International Union of 

fourth meeting of the International Dnion of 
Ueodosy and Geophysics was hold at Stockholm 
on Aug 11 23 though tho boction of Geodesy found 
It nec^ossary to begin three days earlier m order to 
get through a long programme of work The mooting 
was very well attended, roprosontatives of thirty 
countnos bemg jiroseiit and numbeiing more than 
two hundred A number of other scientiho men 
attendcxl by mvitation, among whom w« re Dr Linke, 
of tho Geophysical Institute at Iionkfuit, Dr F 
Kohlsc hiiltor, of tho Gecsletio Institute at Potsdiun , 
Dr R Schrciter of rroiburg , and Dr V Conrad and 
Dr Hopffner, of Vioima 

Ihe opening meetmg was hold on Friday, Aug 15, 
m the Concert Hall, where Dr K Tryggor, tho 
( hanoellor of the Universities and chairman of tho 
bwedish National Committee, welcomed tho delegates 
M Ch Lallemand, the president of tlio Union, replied 
and exiireesed the thmiks of tho delegatee for ihe 
excollent arrungemente which had beem made for thoir 
comfort The other meetings of the Union, os well 
as those of the bee tions, were held m the Parhomont 
House, where ample accommodation was available 
foraU 

In the bection of Geodesy, reports wore presented 
by the delemtes of the various oountnes on the 
progress made m ghetto work smoe the last meeting 
of the Umon m Prague m 1927, and a number «f 
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oharaotenstio peasant builclmgs and ocoupatiuns 
The collections will consist of typical houses Drought 
from each chstnet, and m each of tliose houses a 
famdy from the same district a ill live to show tlio 
type costume, typical customs, and occ iifiations In 
syddition to the ty pii al ongmal buildmgs it is intended 
to erect an open air theatre for the purpose of peasant 
festivals, and so on 

2 k oik Museums — Museums of tins type similar to 
tho Nordiska Museum at Stockholm though many 
of them are on a small scale, exist in many otlier 
places Rxamplos are tho Museum at Karlskrona m 
Blekingo, Swcxien and tho l!,iigiuline Museum at bt 
Montz 

CoNcnt SION 

It will bo soon from this how lato wo aro in any 
iwtomatic emlc avoiir to prose rve and acciimuliito such 
ilhiBtrations of peasant and artisan life in (*roat 
Britain Tho folk museum should undoubtedly where 
possible, bo associated with and siippleincntary to the 
open air museum It is doplnrabic that si many old 
buildings and other survivals from | ust times have 
been irievoi ably lost in ics out years Hut the national 
conscience is obviously awake niiig to tho value of such 
things and determined efforts aro now being made in 
many cpiarters not only to preserve tho amenities of 
tho countryside but also to conserve tho old houses 
and c ottages whic h are in danger of dc struction But 
m too many mstanecs tho advance of town biulding 
and tho alleiation of tho countrysiilo thitatcn the 
actual existonco of many a cottage wind mil) foigo, 
or other rclio of the jiast which might be saved and 
re elected in an open oir musunin Hi i» again wlicio 
these oiui be rertained in their own rlistnct that should 
be done and for this purpose it is to bo ho(Hil that 
many looalitioe will follow the Swedish example and 
preserve and mamtam such structures m a local 
enclosure Tlio institution of a national enclosure 
should not m the least interfere with such looal 
efforts, but should sot ve as an example and inspiration 
to tow ns ond villages all over the country 


Geodesy and Geophysics 

Hjiecial points were discusscxl Thoso w ill Ix) publishcxl 
m the huilettn and tho Memoirs of tho bection m due 
course Much mtorost was taken m the account 
which Di Vomug Memos/ gave of his locent ilnter 
nuiiations of gravity at soa, made from a submarine 
in the ncighlmurliood of lava in tho Pacific Ocean, 
and olsowliero A very mteiesting diHciissinii tcxik 
place and a strong reoommcniiation that work of this 
cliaracter should be undertaken m tho Buy of Bengal 
and other eastern waters was approved and was later 
adopted by the Genoial Assombly of tho Union 

The death of Prof H H Tumor who was taken ill 
as ho was about to deliver his address as president 
of the bection of boismology exist a gloom over its 
meetings, but nevertholoss a large amount of useful 
work was doni Ihis bection, os well ns that of 
Geodesy, both of whic h have to disc uss and publish 
a large collection of data that would not otnorwise 
be rwdily available to mtomatiunul workers, hud 
then resources fur from adecpiato and Prof Turner s 
address brought the urgent needs of tho Section m 
this lespoct beforo tho delegates The woik which is 
bomg done at Oxford, as well as that under Prof E 
Uottie at btrasboiirg is ui need ot a fuller measure of 
support and resolutions to this effect wore adopted 
by the bcxtion No successor to Prof Turner was 
appomted, but the vice president Prof E Oddone, 
was authonsed to act as president for the time bemg. 
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OwuiK to illnesH, Dr L A Bauer, the president of 
the Section of Terteutnal Magnetism and Klortricity, 
was nut piesent at Stockholm, but hut place was taken 
during the meeting by the vice pnrtident Prof 
Carlheim (irylleiiskold Dr J A jblenimg of the 
Department of lerreetnal Magnetiim, Washington 
was elertcxl president of the b^tion for the commg 
period An interesting senes of communiratioiu. wore 
presented to the Section, in one of which the magnetic 
work of the international stations dtirmg the Polai 
Year was dimussed It was decided to piiblish an 
auroral atlas as soon as the matenal could bo selected 
and brought together 

Ihe Section of Meteorology had before it a largo 
amount of scientific work m the form of reports and 
oommunications The plans fur the work to lie imder 
taken during the Polai Year at the mtemational 
atatioiiB wore flisciissed Tins pioposul under which 
a nunilier of countries have agrcetl to maintain fut 
twelve mouths n chum of observing stations in the 
neighbourhixKl of the An tic Circle, and also in south 
polar regions was warmly siipjiorti d as being certain 
to provide a mass of mfoi iiiation of the gieatcst value 
and |in«tical imjioitance to meteorology Ur Axel 
Wallen, diiector of the Meteoiologicul and Hydio 
gra]ihical Service of Sweden was elected jimsidnnt of 
the Section in succession to Sir Napier Shaw 

In the Section of Oceanography Prof M Knudsen 
was elected prosidmt m ])laco of Prof Odoii do Biun, 
who has n tiied 

In addition to the sciontiflc subjects which were 
discussed at tho meeting of tlio vatiuus sections 
the ( cnemi 4HHomhly of the I non hiul liefore 
It on this occasion tho revision of its statutes 
These wore tidujied eleven ycwis ago at Mnissc Is when 
tho International Reseaich Council and four of the 
1 moils rclati <1 to it were foiincd It was then resolved 
that tho statutes theie apjirovcd should come up fot 
revision aftci twelve years when ex|iciKtice would 
have shown what modification of them was dc^siiaHle 
At Its last meeting m 1028 tho Cccncral Assembly ot 
the Iiiteriiational Uosonrch C oiincil appomtocl a 
committee (o consider what moddications should be 
inticMhiced into its statutes and the draft statutes 
whic h tho oommittcHj proparcxl wore adopted in July 
last by the 1 xocutive ( oinmittoo of the ( uuned and 
recximmondcd to the Gcneial Assembly for approval 
at its meeting in July 1031 

The altciations which have been pioposcd are iii 
the direction of giving as much freedom as piossiblo 
to tho Umons to airange their own affairs smoo those 
bodies have giown to lie active oiganisations for 
scientific (XI o|N ration 1 Ins will necessitate cuixe 
spunding chongos in the statutes of the different 
Unions and the consideration of those at Stockholm 
occupud the greate r jiart of two days Tho procedure 


for the admission of new members was laid down, and 
greater freedom was given to tho Sections dealinjr 
with Geode^, Seismology, Meteorology, Terrestnal 
Magnetism Oceanogiaphy, Volcanology, and Hydro 
logy to arrange their activities [t was also agreed 
that they should in future be termed International 
Associations An iraiKiitant decision was that the 
president of the Union should not m future hold 
office for a longer jionod than from one meeting ot 
the (leneral Assembly to the next, and that he should 
not bo immediately eligible for re election This 
should assist m maintaining the international char 
octet of tho organisation It may be remarked that 
tho same rule is already operative in six out of tho 
sevc II other International Unions 

Very ample arrangomeiits wore made at Stockholm 
wlieieby tho delegatee might visit all the technical 
institutions in the city whit h were related to the work 
of tho (-onferonc e and sjiccial visits wore made to the 
offices of the (<eodetiL Instituto the Observatory, 
the Ocxilogic al Survey, the Meteorological ancl 
Hvdrogiapnical Service and otheis as well as an 
exhibition of instiiunonts, etc at the house of the 
Mining f orporation 

Besides the woik done m tho sessions of tho vaiioua 
I oiiiinit teee much valuable mfoi ination is interc hanged 
by clelc^utcyc at the social gatherings which take place 
at other times and Swedish hospitality piovitlod a 
number of uciasions nt which the guests could disciise 
inaltoia of common mteicst The City f ounoil gave 
a banquet m the magnificent City Hall eaily in the 
week and the Oiganising ( ommittoo iiivitocl the 
delegates to a lunclicon so that they might make the 
ocquamtaiu e of each oth» i before the work of the 
tonfeience commenced and also to a dinnci which 
brought tho sue lal part ol the proceedings to a close 
The clckgates wore receivcsl at the Royal Palace by 
HH tho Crown Prmco ami tho ( rown Piincoss in 
the afternoon of one of tho days and on one evening 
a gala tarfoimanco of Aida was given at the 
Opeia House One whole day was doyoted to a visit 
to tho City and the University of L ppsala 

Those clelegntos who weio able to lemain in Sweden 
after tho mot ting al Stoc kholin was ovoi wero able 
to choose between on excursion through southern 
Sweden and another in tho nortlioin districts of the 
country The latter was of sjicxiitl mterest for the 
mining and geological information which it jiiovided 
Iho director of tho Gcxilogical Survey took charge of 
it and those who weie able to take part enjoyed 
exceptional opportunities for gaming first hand 
knowledge of the active developmc nt wluch is taking 
place in this jiart of the country 

Ihe next meetmg of tho International Association 
of (lOCHlesy and Geophysics will be held at Lisbon m. 
the early autumn ot 1B33 


The Association of Special Libranes and Information Bureaux 


F September 11)27 at Hoddemlen a confoicnco was 
hold of scientific and busmess men in many de 
partments ol hiunan activity, to discuss tho problem 
coiuioctod with the collcxtion, treatment and dis 
seimnatinn of infuimatioii Ihoy had no intention of 
forming a jiermnnent nshCXMation, but the pressing 
need for the cxainmation of these problems foiMsl 
the conforenco to organise itself Ihe objects of the 
Association so fuimed are lo examine, foster, and 
oo ordinate the activities of research organisations, 
Bjiec lal libraries, information bureaux, and sitmlar 
sources , to act as a diroc ting agen^ to these soiirc es 
to develop the usefulness and efhcioncy of sjiecial 
hbranos to promote whether by conferences, moot 
uigs, or other means, the wider dissemmation and the 
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systematic collcx^tion and use of utlormuhon , and 
to encourage by co oiiorative means, the prevention 
of waste due to the unnecessary duphoation of the 
woik of those engaged in reseaich and allied results 
Ihe Association has compiled a veiy valuable Diroc 
tory of Sources of Information, and set up an Inciuiry 
Bureau and a Panel of Translatois, expcirt in subject 
as well as languam 

Recently, as the result of long considoration, tho 
Association has decided, m the mteiest of ihe more 
efficient indexing of literature, to become tho advocate 
of a particular c lassification scheme in order to secure 
uniformity of methcxl The special oomnuttee ap 
pointed to consider the matter came to the unani* 
mous conclusion that the Association should adopt 
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th« Umvetftal Decimal Clomifloation , and, aa the 
reeult of this decision, a Joint Committee with the 
British Society for International BibliOKrapliy has 
been set up 

The annual conference of the Association of StH* lal 
Libraries and Information Bureaux has already be 
come an institution to which members look forwanl 
with pleasure as a moans of discussinK their problems 
with others havmK the sumo or diSerent points of 
view It IS almost impossible for anyone intereeted 
in the collection, supply, or use of information to 
attend one of those meetmf^s without taking away 
some now idea, oi making some personal contact of 
value 

Tl|a seventh coiiferenct, on Sept 19 21 last, at 
New College, Oxfonl was not less mtoiestmg or 
lielpful In his presidt ntiul address, Mr H T Tizard 
refeired to the miiltiulication of books and the need 
to develop methiMls liy which people can got access 
to the mformution they contain Ho quoted Di 
Tohnson s dictum that It is indeed culpable to load 
libraries with suporfliious books but ixiinted out 
that the dithculty is to dec ido which are su]>orfluous 
Keadcis of the Journal of thi Chrmxeal Society might 
agree oft hand that nine tenths of its contents were 
supeiiluoiis, but the digest of the opinions of each 
fellow, ask^ separately what tenth ho would like to 
keep, would probably endorse the wisdom of the 
I'ublication Coininittoo in retaining the whole \\e 
must make up our mmda that the volume ot recordecl 
knowledge will continue to swell at an over uu reusing 
rate ancl address ourselves more eagerly than wo have 
m the past to making better use of it Ihero may be 
lime and twenty light ways of mdexing But the 
world docs not really want more than one general 
system and it is high tune that there was mtomational 
agiecinciit on tho subject 

Among the many interesting papers c ommiinicatcxl 
must bo mentioned two |ia|)eis by Sir Henry Lyons 
on n ho Display of Sc lentific and rechnu al Objects 
and by Di h A Bathei on Tho Dissemiiiation of 
Information by I xlnbitir n and Display Sir Ifeiuy 
Lyons showed how it is jKissiblo to convey a groat 
deal of infoi Illation to tho visitoi on a shoit visit by 
the anungemont of sjieciinens and models to indicate 
the development of the idea being illustiatcvl and by 
paymg attention to hu> physical coiiifoit Pliis lattei 
aspect was also emphasised by Dr Buthei Di 
Frmzhoni c untributod a pajicr on tho presoiit problem 
of the movement in (lormuny foi the standardising 
of tho forms of books and jiciicxlicals and of libraiy 
metliods w ith reference to its wider interest and inter 
national impoitaiice In another cummimicatioii Di 
A Schlomaiin explained the organisation of tho Ger 
man information service on tecimical literature 

In view of tho recent decision to recommend tho 
Universal Decimal C lossihcation and the subject of 
the piesidentiul addiess pnibloms of classification 
formed one of the mam themes of tho meet mg In 
tins reHiMx^t a paper on I he Inadetpiacy of the 

Alphabetic al Subject Index , by Prof A h C 
Pollard and Dr S ( Bradford provoked cxmsiderable 
discussion The authors showed that no existing mdex 
deals woth the whole literature of any one subject or 
generally covers even a large iiercwitoge of tho total 
references required by a specialist Some lemarkablo 
examples were given, which wore chosen qmte at 
random In consequence of this moompletoness, 
searchers must consult as many mdexos aa possible 
But, 08 they are nearly all different, each separate 
system must be studied, thus wastmg time and 
patience Of the multifarious systems in use, those 
of the alphabetical class are jiartioularly bad Ihe 
difficulties inherent m the alphabetical system of syb 
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lect indoxmg are due to the fact that the notions to 
be mdexed may be dosenbed m each language by a 
variety of diBercnt combmatinns of different words, 
any one of which may bo selected for on mdex entiy, 
and tho alphabetical order nf no senes of solectM 
combinations has any direct connexion with the le 
lationship to one another of tho notions expressed 
Tho ailojition of the jirintiple of alphabetical arrange- 
ment amounts to tho lejection of that of c lassihcation 
But as lelatod subjec ts are scattered thioughout an 
alphabetical mdtx, cross references must bo added m 
older to direct the sean her to other headuigs imder 
which lelatod iiifonnatinn may bo found tnnso 
ijnently, most aljihabetical indexes arc based on an 
unseen classification coinjinsing a serits of selected 
subject headings combined with a system of cross 
itfertnccs When howevei tho magnitude of a com 
piehensive classifitation ot knowlcxlgo is lealisod it is 
inconceivable tliat an acli ijuato cuiiiiulod classifiia 
tion weightcsj with the ovciwlieliiiing mass of iitces 
sary < ross referenc os could lie used as the basis of aa 
alphalietic al index 

Prof Pollaid and Di BiadfonI pointed out that iii 
the alphabetical subjcit mdex 

1 Reteienc c s to i elated siibjoc ts must Ik seatteied 
throughout the whole lejicrtoiv 

1 1 Ihero is no method ot to oi linafmg related 
leforences within the subject exi i jit by a ooinplicated 
labyiinth of cross rtfeiincis which is difhcult oi iin 
jMissible to elalKiiato with coni|)lettntss and is time 
wasting for the sc aiclier 

Z Ihete IH the danger of dissc c mtmg lefcii nic^ to 
essentially the same subject by the usi ot syin nyms 

Z I Hub danger tan be reduced by employing a 
concealed elassific ation togethei with a second elalio 
rate system of cioss lefeii nc that is fiom syuo 
nyms But as the unseen classificiitKii is inflcxihlo 
and necessarily incomplete tho mdcxci is torcecl to 
emiiloy terms usually taken tiom the authors titles 
which do not belong to the cnnsidciid classiflca 
tion and ate iinconnoctcHl with cither senes ot cross 
lefeieiucs 

J Lssentially unrelated lefiiciiccs aie likely to bo 
brought tngothci under terms that miiy haye widely 
different meanings such a term ns Siiivcy may 
mean almost anything 

4 There is risk of assuming that an c xprossion use cl 
metaphoric^illy is intc iidcsl literally and 

5 Ihe use of an alphabetical system oxelucles the 
jKissihility of collaboration with othei hililiogiapliors 
especially in diffoient riMintnis 

*> I This implies tho jiorj. etuation ot tho jnesent 
chaos of independent bibliograiihicnl ofToit with a 
niHximumof inefficiency am lot laboiii to the searcher 

On the other hand none of these objections is in 
horont m a classihcxl mdox smee 

I RelutexI lefeiences aio hi ought togothei by tho 
classification, 

1 I and consequently cioss refoieucos within tho 
subject are not roquirccf 

Z The classilication enforces tho contemplation of 
notions , tho same subjex^t must ho iiiiloxod m the 
same place 

Z 1 No scnc s of c ross roforonces from synonyms is 
required suice the elassifu ation is not eoncemed with 
titles 

3 apparent similarity of terms or 

4 metaphorical expressions Thus tho use of a 
standard classification ensures a maximum of effl 
cioncy, and 

5 serves to unify the work of all those usmg the 

some system, so that their refeiencos may be brought 
together into a single index, which may be consulted 
with a mmimum effort S C B 
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Colloid Science applied to Biology 


rpHE ]<amday booiety met at Cambndfte on 
Sept 29 0( t I for a general diw uwnon on col 
loid Boienco applied to biology The oocawon waa 
arranged by the ( olloid C ommittee of the So< loty 
with the intention of brmgmg together physical 
chemists and biologr^ts whose mtemsts meet on this 
held Ihe attendanro was unexpectedly largo, and 
among those iirosont were some twenty delegates 
from other countries Before the diBcusaiun liegan 
Prof Wo Ostwald delivered greetmgs to the Society 
from the Colloid Geeellschaft, and Prof H 1< Burton 
presenteil those of the Ottawa ( olluid SyiniMWiutn 
vLho discussions, whitli extended over thiee days, 
were of sustained nnd exceptional interest 

The subject first iliscusscid was uitioduoed by 
Prof A V Hill, whose report dealt with a prtKif 
based upon the work of Dr I Straub nnd conhrmed 
by ox|xrimonts of his own that although a living 
raeriibrarie such ns that winch scfiaratts the volk 
fiom the ahilo of an egg may bo fully jiermeabie to 
water aiul electrolytes thermodynamu tiiuilibituiii 
may never be riaihed across it Ihe membrane 
alters the exiudibiium by the eontmuoiis perform 
ance of woik A ‘steady state’ is maiiitauieel but 
there IS no cxjuilibiuim so long as the membrane 
18 alive Dr Stiaub dosenbod expeiiments in 
volving an eneJeavour to reproduce this eondition in 
the laso of artihcial membranes The subsequent 
discussions showed the biological iinpoitance ot tho 
facts involves! 

In tho absence of Piof Gortnor of tho University 
of Minnesota liis paper on the state of water in 
colloidal ami living systems was taken as read A 
discussion of great interest made clear that a elolini 
tion of bound as coiitrastod with tree water is 
not yet possible Difforonl methods give results so 
diverse that little meanmg can at prose nt be attached 
to tho terms in question Prof Sveelbtrg then 
summarised the lesults of his clotormuistiuiis of 
prutem molecular weight by means of the ultra 
eentnfngo Iwolve proteins haei moloculiu weights 
of 1 i 1 or tt X J4 600 while two Im mes yanins hiwl 
molocular weights exiecKbiig a million 'Ihtse are 
e onstant over a pH range varying from 2 to 8 units 
but may iIissik late reversibly outside that range In 
tho ilist ussion which follnweel Prof H R Kruyt and 
Dr P iKHomte «hi Noiiy attacked the view that the 
aggregates the weight of which was thus detcnninod 
were molecules rather than mienlles eonxisting of 
numerous inolociiles A very wnlo diMigemo of 
opinion on this point was levc^lod in tho debate 
which followed 

Prof W Pauli, of Vienna, described very biiofly 
Ins rexent rosearches dealing -with tho behaviour of 


J irotoms towards other colloids and towards electro 
3rte8, and Prof I< F Nord dealt with the physical 
influence of gases on colloids The report of Prof 
Jhaurd Iremiet dealt witli the phymolomoal and 
physico chemical factors mvotved m the active 
movements of amenbtr, and his remarks were followed 
by an instructive ebscussion A re|>ort of Prof R A 
Peters of Oxfonl giving arguments for the necessity 
ot assuming a poimanent arohitee tural structure m 
protoplasm led to many interesting expressions of 
opinion The familiar ilifficulty of reconciling sueih 
structure with proved fluidity was well to tho front 
Dr ( 1 airier directed attention to the signifioanee of 
stniotuies such as mitex-hornlria and Golgi apparatus , 
and Prof JUS Haldane dealing v^l with tho 
genes of the geneticist, argued that their history and 
influence suggest for the m a le lativoly simple chemical 
constitution with superimposed stnicturo a com 
bination as it were, of chemical and morphological 
patterns 

In the report of Dr Hans Pfeiffer, of Brennen, 
the question of the isoelectiio jKiint of hvmg oells 
was laised , and in that of Drs von Muralt and Edsall 
vety clearly presented by the former the technique 
and results of a study of double refraction m musolo 
proteins was dosenb^ This provoked mterestmg 
comments from tho physical ohomisU Finally, Dr 
f H Quastol spealung on meclianisms of bacterial 
activity lefeiteel to his own theory of molecular 
activation at tho (Mill surface and (loscnbod recent 
oxtHrimonts in which it has boon foimd that, after 
oompleto lysis, certain clehydrugonases present in tho 
mtact cell disappear Other enzymes the indophenol 
oxidase for example remain intait 
The complexity of the biological held was brought 
piommcntly before the company when, during the 
first evening a number of e inematograph films wore 
shown in a theatre at tho S<ngiiioonng Laboratories 
These uicltided studies of living cells by Dr Caiiti, 
and one of amceboid motion by Prof Faurd Freiniet 
A stiiking him exhibited by Dr Robert Chambers 
illustrated the raetbiHis of micro dissectiem and mioro 
nijoetion Di relation with these exhibits was a 
lopoit of Dr Honor B Fell, of tho btrangeways 
R^arih Laboratories, Cambridge and Dr Wilmer, 
on tho pbenoinona observeel during the culture of 
vertehrato cells m i dro Part of this report was 
presented by Dr Wilmer dimng tho discussions of 
the following day 

Oil the evening of Oet 1 the members of the 
eewifircnce diiusl together m tho Hall of Pembroke 
toUege Tho services of Prof 1 M Lowry, tho 
letiring jirosulent were gratefully ae knowlcxlgeid, ancl 
his sue I «ss«»r. Dr Robert Miind was warmly welcomed 


Imperial Wool Research Conference 


I TNDl R the auspices of the Fmpire Meu-keting 
Boat (I delegates from the Doiiiuiions tho chief 
wool I ro li ing ( olonies, and research institutions 
in Uieat Bntain, together with le prose ntatives of 
fiovomnunt Departments coneomod met in eon 
feionio iqMin matte is relating to wool research during 
tho week Sept 22 20 Ihe meetings coinmenred 
wuth an nd liess by tho Right Hon T H riiomos 
Bocrctaiy of State tor (ho Itemmioiis, who welcomed 
tho delegates and cxprcssesl the hope that from tho 
deliberations of the c^infomnoo tho progress of ro 
search into the prcsluction and utilisation of wool 
throughout tho Impire might be stimulated 

Mr A L Tfethenngton, of tho Department of 
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Scientific and Industrial Reisoaroh, gave a brief out 
lino of tho industrial n search associations in Groat 
Biitaiii mcntionmg especially tho position occupied 
by the British Rosoarcli Association for the Woollen 
aud Worstexl Industries at lomdon, Leeds Dr 
S G Barker followed wnth a pajKir on scientifio 
eornlation between producer and manufacturer, in 
which ho discussed the diflloultiee of the manufacturer 
111 dealing with wool m the production of wluoh he 
was nut in erested or associatcxl, and of the producer 
who lost mtercst in his pnxluct no soon as he had 
completed the sale of it and had had it removed from 
his premise H Ho streesed the important pomt that 
of all animal products wool alone hae to pass through 
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a definite eenee of manufootunng processes before 
the finished article made from it is absorbed into 
commerce, and the fuither important pomt that 
while the producer s unit is to all mtents ai^ purposes 
the fleece, with the broker s sorting and the manu 
facturei s further sorting ’ the fleece loses its ulentity 
long before it reaches a stage whore any particularly 
deeuablo oi imdesiroble ejuahty can be recognised 
This means that it is exceodmgly difficult other than 
m a very general way, for the manufacturer to ex 
press his views m terms that can readily be imder 
stood by the producer Guidance in breedmg feeding, 
or sheep husbandry for the unpiovera«it of the wool 
prodtura cannot emanate from the trade organise 
tions lepiesenting the manufactiuers without some 
liaison which could best be provided by a senes of 
scientific research institutions correlated togethor 
and cognisant of conditions botli of wool picMliictioii 
and utilisation The threat of a revolution m the 
wool industiy based upon the discovery of a method 
of elaborating a form of aitificial wool fibre, which 
may leplace the natural material to a degree eciiii 
valent to oi greater than that which has occuirocl m 
the silk industi) demands that theio be a gieater 
conelatinii between the producei and the manufac 
turer for the seciinty of each Such a correlation m 
Dr Barker s opmion can only come from a thorough 
imdc mtanding of the chemical physical biological 
and other factors concerning wool itself 

Iheie followed accounts of the results of recent 
tesoaich work and of work in progress m Australia 
bouth Africa, New Zealand and Canada Ihe ira 
preesion gained was that the production of finest 
quality manufacturing wools is still essentially a 
moiiupolv of Australia and bouth Africa but that 
further cievelopment is limited first by climate and 
environmental difficulties and secondlv, by the eco 
noinic menace of the chief competitor of wool, namely, 
mutton It would seoni that as the largo sheop walks 
aie broken up and more intensively gro^d so does 
the stock c arrymg capac ity of the land mcroase, until 
there comes a time when in the natural evolution of 
arable from grazing land the ownci is com[ieI]ed to 
turn bis attention to mutton production at the ex 
ponse of his wool quality the idoal dual purpose sheep 
not yet existmg 

In the extension of the sheeji walks on to unsettled 
land, two imisirtont limiting factors must be over 
come the deficiency of phosphoiiis and the made 
ciuacy of a natural supply of protein It would appeal 
that South Afric a s mure pressing problem is tho pro 
vision of a phosphorus compound m a cheap, readily 
assimilable form, and to this Australia odils that 
particular sulphur containmg protein which shall 
eventually prove to be most suitable for the needs of 
the slieop — but both would welcome a more regular 
and even rainfall 

Dr J E Nichols reported briefly and m general 
upon his recent survey of the wool producing parts of 
the Empire He spoke from the production end of 
the wool industry and mdioated the factors arrayed 
agamst the production of a uniformity of fibre which 
would be regarded by the manufacturer as ideal Ho 
stressed the individuality of the sheep farmer and the 
variety of the environmental conditions under which 
he works, tlie variation m breed, m breed type, be 
tween individuals, and even m fleeces He mmoated 
the economic result of producing an article like wool, 
which IS entirely absorbed, moTuding off t 3 ipes, by 
nroduots, and waste, away from the farm by ttus manu 
laoturer 

The most pressing problems m the production of 
wool are not those of nutntion or disease of tho sheep, 
important thou^ these may bo for any one gen^ 


tion, but ore problems of genetics and breeding 
Only by breeding cm sound lines wiU real successive 
improvements or the mauitenanoe of oxcellenoo m a 
stock community be achieved 

Ihe delegates then visited Leeds, whore, between 
the regular sebsioiw foi discussion they had cm 
opportunity to seo the woik in piogross chiefly on 
the manufaotiiring side of wool research, butii at 
Tomdon and at the Textile Department of tho Um 
versity of Leeds They also visited dunng tho week 
the Bradford Pechnical College and the Bradford 
Conditioning House 

Ihe lost session of ihe lonferonce was held m 
Kdinburgh at tho Animal (cenotics Department of tho 
I niversity wheie isipeis nlating solely to tho biology 
of the fleooe and tho physiology of wool production 
were disciisscxl Ihe delegatee were shown the 
methods adopted to throw light iifion the }>urely 
fundamental problems of wool picNliiction from physio 
logical and genet ical ast>octs 

At the final meeting certain resolutions were 
passed and these will bo reviewed by the Resoaich 
Sub Committee of the Imperial P,conomic Conference 
now in session 


University and Educational Intelligence 

ButMiNmiAM ihe following ap>iomtmpnts to tho 
lecturing staff liavo been made Dr (x £ Harrison 
(physics) Di f R Porter ( hcmistiy) Mr II M Bate 
man (civil cngmeering) Mr W I Isaac (botany) and 
M.r N M MacLlweo (mining electrical engineering) 
Mr D J Cameion has been app niitod Registrar 
m suocosbion to the late Mi 1 H ( ostain 

Ihe Wardenship of Chance lloi s liall (vacant by 
the retiiemont of Prof I lillyarcl) has been filled 
by the appomtmont of Mujoi Robert ( Pnnton 
London In leiont years scienic courses have not 
been m very great demand m University Extension 
work m London, but the c unent jirogronuno issued by 
the Umversity shows that Icctuies on scientific sub 
jcxjts are coming again into jiopulttr favour t oremost 
amongst tlie c oiirses arrang^ is a senes ot twenty four 
lectures by Prof D M S Watson on modem ideas 
and work m zoology, which ai e being delivered on Mon 
day eveninn at Gresham College BasinghHlI btfeet 
Ihe time of tho lectures— six oclcxk should prove 
ideal for those city workers who are interested m this 
subject and desire to he ar of the most recent advances 
and the outlcxik for the future t ourses in evoluticm, 
Iteredity and biology are being given by Mr G C 
Robson in such widely sejuirated parts of Ixcmdon 
as New ( ross, btratfnrd and Woolwic h , and Mr 
Barratt Brown is conducting an introductory course 
in psychology at the Maiy Waul Settlement on 
liiiuay evenings Details regarding these and other 
courses may be obtained fioiu the University 

Tht liustees of the Busk Studentship m aeio 
iiautics, founded m mcxnory of hdward leslimaker 
Busk who lost his hfe m 1414 whilst flying lui experi 
mental aeroplane, have awarded tho stuclentship for 
the year 1930-31 to Mr R H hrancis of the Um 
versity College of North Woles, Bangoi 

A srEciAD course of lectures on Some Newer 
Theiapeutic Agents their Phnrmoculogioal Identi 
fication and Tests, with some Account of their Uses 
m Medicine will ^ given by Dr I H Bum, director 
of the Pharmaoolomcal Laboratories, Pharmaceutical 
Society of Great Biitain, m the Society s Lecture 
Theatre, 17 Bloomsbury Square on Monday, Oct 13, 
and succeeding Mondays, at 5 30 r m Acunission to 
tho first lecture is without Uoket 
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Historic Natural Events. 

Oct. 13, X913. Low Temporstura in th« Upper Air. 
— It has boon toown for man^ years that at hij^ levels 
over temperate and equatorial regions the tempera- 
tures of the air are far lower than wiy over recorded 
on the earth’s surfMO. The lowest known t^pera- 
ture above the Ttrituh Isles is -98“ F. which was 
recorded by a balloon carrying a small meteorograph, 
at a height calculated as 7*8 miles (12-S km ) above 
Pyrton Hill, on Oct. 13, 1913. Still lower tempera- 
tures have been recorded over equatorial regions, the 
minimum being - 133° F. at a height of 10 6 miles 
(17 km.) above Batavia, Java. 

Oct 13-14,1881. Great Storm over British Isles. - 
This was one of the most severe gales of the second 
half of the nineteenth century in the British Isles. A 
very deep depression travelled in an east-iioith-oast 
direction across the extreme north of Ireland and the 
south of Scotland. The storm caused great loss of life 
at sea, 108 vessels being i>ostcil at Lloyd’s m one day, 
and there was also much damage on the land, espexn- 
ally in the south of Scotland and the north of England. 
In Londuii the gale caused eight deatlis 

Oct. 14, 1755. Red Fog and Red Snow in Locarno. 
— In Locainn a voiy hot wind blew with a ie<l fog, 
followed by blood rain ; in the A^a rod snow foil ac- 
companied by violent thunder. Tins was evidently a 
strong FoAn carrying dust from the Sahara. 

Oct. IS, i8n. Comet. - During tho autumn of 
1811 the great comet in tho night sky was an arresting 
object with Its bright nucleus and curved tail that was 
26^ III length ((Hjiuvalcnt to 100 million miles) anil 5° 
broail on Oct IB I’liis comet, of the cxci*ptional 
duration of visibility of sc\oiiteoii months, was one of 
tho most mcmorsble of the nmeteoiith eenturj'. It is 
dosi-iihed by Sir William Hcischel m P/iil. Trans , 
p. 11B-143; 1H12. 

Oct. 15, 1885, Cate at Partenkirchen, Bavaria. — ^A 
barometric depression travelled northwards from the 
Sahara, and a FoBn blew in the Partenkirchen Valley, 
increasing in, force until 7 p.m. From 5 to 8 p.m the 
storm was tho most destiuctive known since 1821-22. 
Houses were unroofed, windows were blown in, and a 
million large trees weio uprootod. The laui which 
accompanied the storm lelt a yellowish-rod dcfiosit, 
prosuniably sand from tho Hahara. Toiiiporature rose 
rapidly fiom 37" to 70° F., and the melting of the 
snow, combined witli the heavy rainfall, caused serious 
flooding in the Imi. 

Oct. 16-19, 1848. New Zealand Earthquakes. — 
Tliree gieat earthquakes wore felt, chiefly near the 
north end of tho South Island, on Oct 16, 17, and 19. 
Besides tlie ordmary fissures m tho surface soil, a re- 
markable fracture ran for 60 miles from Oloudy Bay m 
Cook Strait in a south-south-easterly direction, keeping 
always parallel to tho neighbouring mountam -chain. 

Oct. 16, 1913. Heavy Rain in Malta. — Very heavy 
ram fell over tho island of Malta, the amount recorded 
in 24 hours reaching 10 -30 in. at Vittoriosa. At Val- 
lolla the fall was 12'6fl in., of which 6 in. foil between 
noon and .I f.k. Tlie rainstorm was aocomiHUiied by 
violent wind and dostnictivo hghtnmg. 

Oct. 17, 1091. Cole in London. —According to the 
“Anglo-Saxon Chronicle”: “Much harm was lione m 
London with an outrageous wmd, the violence whereof 
overturned and rent in pieces above four hundred 
houses, at which time and tempest the roof of Nt. 
Mary Bowchurch, in Cheap, was also overthrown, 
wherewith two men wore slam. Moreover at Salis- 
bury much hurt was done with the like wind and the 
thunder for the top of tho steeple and many buildings 
sore shakni and cast down.” 
tNo. 3180, VoL. 126] 


Oct. 18, 1907. VUibiUty of Mont Blanc. — An ex- 
ceptional example of visibility ocourred at Dijon on 
Oct. 18, 1907. As the tram left Dijon station, Mont 
Blano could bo soon very clearly a&ive the chain of 
the ,Turas, apparently suspended in the air, only tho 
snow-covered summit emerging. It remained visible 
until M^n was reached. The day was overcast, but 
the atmosphere was extraordinarily clear, after several 
weeks of continuous ramfall. 1110 normal limit of 
visibility of Mont Blano is US miles, and it is ex- 
tremely rarely seen from the low level of Dijon 
station 139 miles distant. 


Societies and Academies. 

London. 

Society of Public Analysts, Oct. 1. — G W. Baker: 
Sciontifio evidonco relating to firearms, with special 
leference to a recent murder trial. Scientific methods 
of investigation were used m examining the bullet 
and cartridge case found on the scene of a murder 
m Jerusalem m August 1920. X-ray photography 
showed that the piece of a bullet found in one of the 
bodies was British aiiuuumtion. and that it had boon 
fired from a rifle of the same calibre and rifling as tiiat 
of tho accused Photomicrograjihs showed that the 
carindgn cose found oil the scene had at least fourteen 
marks on tho pm impression, all of which were found 
on the fit ing iiiii of the rifle The extractor mark was 
also a very characteristic feature.- J. W. Croxford : 
Tlie conitHiHitioii of lye oil Two samples of rye, a 
sample of Ryvita crispbroad, and a sample of rye flour, 
extracted by means of petroleum, yieliled about 2 jier 
cont of oil. It was semi solid, coiitaiiiod 8-10 pel cent 
of unsa]xmiflal>ln matter, liad chemical chaiacteristics 
similar to those of inaizo oil, and behaved like a serai- 
drying oil It has little, if any, vitaminic activity. — 
G. E. Lester Smith Tlio tloterininatioii of uiisajxmifiod 
oil m soap or fatty acids. MiMlifluations of the 
* emulsion tost m which the presence of oil in fatty 
acid 18 iiulicatod by tho turbidity of a solution of tho 
ainmunniin soap in dilute alcohol, are desiTibed. So 
little os 0 06 |iei cent of oil can be dete<-ted. Tlie test 
may be maile quantitative by a determination of the 
volume of water required to pioduco mcipient tur- 
bidity in an alcoholic solution of the ammonium soap 
under standard oanditions 

Capk Town. 

Royal Society of South Africa, July 16 - Sir Thomas 
Muir ; Note on Bnoschi’s bordered Hessian. — S. H. 
Haughton • Mammoth and elephant teeth from the 
Vaal River gravels. Nearly every elephant tooth dis- 
covered in these gravels has boon mono the type of a 
separate specine ; molars of individuals of the existing 
African elephant from a single looahty show a lar^ 
amount of variation, and this should be considered m 
tho discussion of the status of fossil forms — P. R. v. d. 
R. Copeman : Changes m tho composition of oranges 
during ripening. During the penod of ripmiing, the 
total weight of the orange increases. During the final 
stages of growth, the effects of transpiration become 
donunant, caiismg a loss m weight due to loss of water, 
which is acuompemied by an increase in the concentra- 
tion of tho soluble solids m the juice There was no 
significant increase in the nitrogMi content or ash con- 
tent of tho juico. The changes m the soluble solids 
and sugars can be expressed by moans of an equation 
representing on autocatalytio reaction. The onanges 
m the cell-wall material and in the acidity oon be ex- 
pressed by means of a logantlimio curve. Arsenate 
spray exerts an mternal physiologioal action as a 
result of which there is a seleotive oxidation of the 
reepiratoiy materials in the fruit. 



OOTOBEB 11, 1930] 


NATURE 


501 


Washington, D.C. 

Nstionsl Acsdemf of Scisncei (Proc , Vol. 16, No. 7. 
July 16) — Linut Psulint ■ The structure of Home 
sodium and oalnum slummoaihcateH. The elec'tro 
static valence rulo suggests that alummium ions m 
such salts have the co-ordination number 4, the oxygen 
ions being common to a stlicou tetrahedron, an alu- 
mimuin tetrahedron, and one or mwe alkah ion poly- 
hedra. Sodahte, natrohte, the scapohtes, and davy- 
nite-canmte have such a structure. It provides, in 
the seohte natrohte, channels along (001) pianos such 
that water can esca}>e vnthout rupturmg the fiame- 
work, and sodium ions pass out as other cations enter 
to replace them (base exchange) — Arnold Rice Rich 
The demonstration that allergic inflammation is not 
necessary for the operation of actiuirod iininunity. 
After recovery from infection, the body w often highly 
resistant to the same infectious agent but is extremely 
sensitive to proiliicts of disintegration of the bacteria, 
which readily pi mince local damage and severe m 
flammation (hytXTsensitive or allergic inflammation) 
Contrary to general opinion, active immmuty m 
syphilis and )ia8Ri\e immunity to the pneuinoc (kh*iw 
are not dnixindent cm allergic inflammation , the 
spread of pneumococcus is inhibited x>rimarily by a 
specihc agglutmativo process which precedes inflamma- 
tion. It ih Buggestwl that allergy should be abolished 
by desensitisation in iliseasos such as tubcrculosih, 
m which it causes untowanl Hymptoms- Willem 
J. Luyten On the syHtematic and acculental errors of 
modern tngoiiomctric iiaiallaxos — W de Sitter On 
the distances ami radial velocities of extra galactic 
nebulan, and the ex|)lanation of the lattei by the rela- 
tivity theory of inertia A theoretical discussion load- 
ing to the view that the dynamical solution of the hold 
eciualiotiH of the general theory of relativity accounts 
for the expansion of the universe, which is iioniogcne- 
ously hllod with matter and has spherical symniotiy 
throughout its history S S. Cairnt The collulai 
division and appioxiination of regular sproails. — Harry 
Levy Normal co ordinates in the gcoiueti y of paths 
— W. A Marruon . The crystal clock I'oiisists essen- 
tially of a cxniBtant fiecpionoy generator controllcxl by 
a quaitz crystal rosoiiatoi The crystal is m the form 
of a Ting with the iilano of the iing ]>arallel to the ojitic 
and oleotnc axes, and is so shat>ed that its tomiieraturo 
cxiefbcient is as neai to rero as desiicxl at a given tom 
perature. The clock can be used to give continuous 
indication of time, accurate timmg signals, or continu- 
ous and accurately controlled motion Ho far as is 
known, it is not affected by gravitational and magnetic 
fields — Oliver R. Wulf The band spectnim of omne 
in the visible and photographic infra led Ozone- 
oxygen mixtures from a silent discharge uzoiiiser were 
exammed m a tube 2 8 cm in diameter and 33 metres 
long. The bands obaerved are diffuse, suggesting pre- 
dis^uation of the orone molecule, and there apfiearh 
to be a weakoiung of the weak bauds with lesjieot to 
the strong bands with reduction of temperature This 
suggests a means of detemuning tho tenifierature of the 
atmosphere at the ozone layer. — Richard C. Telman 
On the estimation of distances m a curved tuiiverso with 
a non-BtaUo Ime element. Usmg the line-elconent deter- 
mmed m earlier papers, a relation is obtained betwoon 
angular extension and lummosity of nebulsa which 
should bo ]ust withm tho range of observational verihoa- 
tion. — William Rowan; Experiments in bird migration 
(2) Revnaed migration. Juncos wore submitted to 
artificial illumination after dusk, so os to simulate jn- 
croaaing length of days ; the gonads mcrease in size 
and at a certam x>erioa app^ to release a hormone, 
which causes migration, ^ey are small birds and 
protected by law, so m an attempt to verify these flhd- 
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mgs and to determine the direction of migration which 
oiisuos. crows woi o usoil . Tho numbers available were 
limited but the results suggest that the enlargement 
of gonads which occurs under artificial illutnmation 
leads to a northward migratory movement, similar to 
tliat shown by the buds in tho fice state with the 
approach of summer Conti oh, (with gonads practi- 
cally at mminuuii) tended to lemam at Edmonton, 
Albei ta, when liberated in w inter, although crows norm- 
ally have gone south at tho en»l of summer. 
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Industnal Localisation 

D uring recent years eloee study has been made 
by the Ministry of Labour and in other 
quarters of labour mobility and transference and 
of the vanoiis factors entenng mto the establish 
ment of new mdustnes and the progress or decline 
of old ones in different locahties matters which 
may be grouped for convenit nee under the heading 
of industnal localisation This may cover also a 
companson of the respective roents of specialist 
locahties having only one pnncipal industry on 
which they depend almost wholly for economic 
life and diversified locahties with several different 
mdustnes 

A complete discussion of industnal locabsation 
— ^why a certain trade or group of trades settles 
m one particular locality why some decline and 
fall others are stationary and others again thnve 
and prosper of all the vaned and complex condi 
tions indeed whichgovimthewdl bemg of industry 
from the point of view of site scloetion — this is one 
of the most important chapters in the economics 
of industry to day No doubt it attracted some 
attention years ago at the hands of wnters like 
Marshall for example hut it has now assumed 
more than academic importance and has been 
well to the fore in most discussions of the dark 
and mtractablc problem of uncrap1o3cment It 
IS perhaps one of the few avenues whore a 
gleam of hope and light is seen in the far 
distance 

In approaching unemplo3mient some whatwoaiily 
at times but >(t undaunted it is of particular 
interest to note the vital and signifacant fact that 
a few districts m Gieat Britain— one or two 
of them very extensive — have been much less 
afflicted with unemployment than the rest of the 
country This is doubtless well known to many, 
but it has been more deiimtely and clearly demon 
btrated and set on a more imprc-ssive statistical 
basis by recent investigations than was formerly 
the ease It is well worth while however to 
consider this matter a little further m its various 
impbcations to inqmre a little more closely into 
the reasons why some parts of the country are so 
much more fortunate in this respect than others, 
and what is of considerable practical importance, 
to consider whether these favourable conditions 
can be reproduced elsewhere with similar results 
on labour demand 

A concrete illustration of fairly suooeesful 
emergence from the general flood of adversity is 
afforded by Birmingham and surroundjing country 
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The jnoidenoo or intensity of unemployment may 
of course be studied by reference to individual 
trades or individual loo^ities numerous studies 
have reoently been made of both sorts and a vast 
amount of statistioal material is now available, so 
that the roam issues of the problem are like to be 
obscured and overwhelmed by a superabundance 
of such material , but it is difficult to isolate either 
distncts or industnes completely, and it is proposed 
here to consider bnefly a large area compnsmg a 
great muHiphoity of dififeront mdustnes and to 
examme the suggestions which emerge 

The industrial history of Birmingham and its 
environs is well known Tn 1870 it was mamly 
engaged in c oal mining, iron manufacture, and 
numerous hardware trades, but in the great de 
pression which set m about 1874 profound changes 
took place , many of the older industries deebned, 
some almost to the point of extinction, whilst 
other now ones took their place, including those 
connected with the manufacture of bicsrcles, motor 
vehicles, and many branches of the rubber, elec 
tncal food, dnnk, and other trades The not 
result IS that this part of England has earned 
out a movement m labour transfirence on a 
tremendous scale dunng the last ten or twelve 
3 ears — much of it mdeul began before the War 
so long ago as 1875— and has suffered much less 
from labour surplus than the rest of the country, 
with the exception of one or two other areas some 
what similarly circumstanced though on a smaller 
scale 

The reasons for this are complex and m 
part obscure, and the usual causes assigned for 
industnal selectivity are inadequate , or at all 
events, though we may say that the direct and 
immediate cause consists in the great diversity of 
manufactures, it yet remains to ask the reason of 
this great diversity It is certainly the case that 
some areas are speoiabsed and dependent on 
practically one trade only, and others are diversified 
and have numerous different trades Why is this 
so, and, more particularly, can specialist areas 
be converted into diversified ones consciously and 
m accordance with definite planmng and co ordina 
tion by Government or other bodies, and thereby 
reap the same benefits * 

The tendency to day will probably be towards 
an afilrmative reply to the latter query, and it 
marks a profound change m the modem attitude 
towards every part of the economic realm For 
merly it was customary, and even regarded as 
truly smentiflo and philosophical, to regard economic 
and industrial phenomena and changes as due to 
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the operation of oertam fundamental laws, for the 
most part mevitable and inexorable the bio< 
logical or evolutionary view of society held the 
field, and governed inter ofta the localisation of 
industry Now we are more disposed to exchange 
the biological for the architectural and to assert 
boldly that a nation can consciously build up its 
economic fabric, going from strength to strength, 
and periiaps even take some account of beauty 
in design and form ^ 

The task of constraction, however, becomes con 
stantly more difficult and complex, and much, 
both of the difficulty and complexity, arises from 
the fact that the political machinery has not even 
yet been brought sufficiently up to date, or inspired 
with adequate sympathy and knowledge, to realise 
and deal with the real needs and problems of 
modem industry The scientific worker and tech 
nologist, it IS true, now play a large and promment 
part in many departments of government but 
this part IS still subordinate and the highest ranks 
of government officials are still dominated by a 
type of mentahty which is certainly not that of 
the keen alert statesman, trained in business and 
fully alive to the needs of industry The pohtioal 
destimca of a gnat nation have now become so 
largely dependent on economic and technical 
factors that it is quite impossible to separate 
politics from economics they are now almost 
one and inseparable for no industrial problem 
to day can be treated apart from its political 
background and environment 

Reverting, after this brief digression, to the 
particular aspect of social architecture with which 
we are dealmg, that of industnal localisation we 
have found, from the examples of Birmingham 
and distnct and one or two other oases that a 
diversification of mdustnes — in these cases at 
least — has reduced the incidence of unemployment 
Can wo legitimately deduce therefrom a general 
nilo, or IS it only apphoable m certain narrowly 
defined areas * 

Prof G C Allen, of Uraversity College, Hull, 
in a recent issue of the Economie Journal, very 
ably discusses the particular case of Birming^ham 
and surrounding country, and finds that, where 
diversified mdustry is already m existence, it tends 
to attract additional enterprise and new mdustnes 
owmg to the advantages denved from such vanety, 
among which the chief is that of greater alertness 
m workers and employers, greater keenness to 
seize opportumties, and a wider range of teohmcal 
skill He does not, of course, suggest that we have 
here a cure for all mdustnal ills, that there is no 
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maldutnbution of labour or that all aeotiouB of 
a diversified area are alike benefited there are 
m fact wide difierencoa even between placeH not 
far apart But he does insist that in this present 
age — and still more m the future — of rapidly 
changing techmque and industrial development 
it w essential to have a far better co nrdinated 
pohey of localisation of new industnes with the 
twofold object of satisfying the immediate require 
ments of employers for labour sites and materials 
and of buildmg up diversified industrial areas which 
would bo less vulnerable in times of change than 
our specialist centres have shown themselves to be 

It 18 thus seen that in industrial areas as in 
mdividuals, specialism may have decided dis 
advantages, though in both oases it is impossible 
to ignore the advantages of speciahsation It is 
however, easier to suggest more co ordination 
than to work out a practical pohey to reahse 
It Yet the opportunities for co ordination are 
greater to day than they have ever been before 
Municipal authorities in existing or potential 
industnal areas transport orgamsations capitalists 
and loaders of industry and government rc 
presentatives have now or ought to have wider 
and letter knoa ledge of each others needs and 
endeavours and many platforms or other facilities 
for g( tting together and pushing co ordmated 
effoit for all it is north 

The practical questions now art Where m 
this wide realm of ours are there suitable areas 
either of virgin type and new or already partially 
mdustnalisul where new uidustnes can be estab 
Iishtd I And should wo consider Great Britain 
alone or the whole of the British Kmpire * Wo 
art inchnt d to agree with I nrd McU hett and take 
the Impenal view It seems desirable too that 
agriculture should be included for this our greatest 
mdiistry still could be used m many ways to add 
vanetv to industrial or manufactunng life Power 
especially electrical power is a vital factor and 
therefore the electrification schemes now slowly 
proceeding could probably be utilised towards 
better co ordination in the establishment of new 
industnes 

A further practical help would be for a national 
body to determme without unduly fettenng in 
dividual freedom of choice, the selection of sites 
or at least advise thereupon rather than leave it 
to the discretion of mumoipahties and individual 
manufacturers This might form part of a general 
policy of national development of urban and rural 
planning, mvolving co ordination among many 
different authonties 
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Genetics, Mathematics, and Natural 
Selection 

The Oeneitcal Theory of Natural Selection B> Dr 
R A hisher Pp xiv + 272 + 2 plates (Oxford 
(larendon Press London Oxford University 
Press 1930 ) 17s bd net 
■pROBABLY most gi neticists to day are some 
t what sceptical as to the value of the mathe 
matical trmtment of thiir problems With the 
deejiest respect and even awe for that association of 
complex symbols and human gemus that can bring 
a nmverse to heel they arc nevertheless content to 
lot it stand at that believing that m their own 
particular hm it is after all plodding that does it 
Although it IB true that most text books of genetics 
open with a chapter on biometry closer inspection 
will reveal that this has little connexion with the 
body of the work ami that more often than not it is 
men ly belated homage to a once fashionable study 
In the preface to his book on The Gemtical 
Thiory of Natural Selection Dr hisher deplores 
the cleavage between the mathematical and the 
biological mind reganling it as due not to any 
essential difference in intelk e tiial make up but to a 
difference in the training of the imagmative faculty 
and he brings forwanl an instructive example to 
illustiato the contrast in the two ways of approach 
mg a problem No pi octical biologist he writes, 
mtensted in sexual reproduction would be led to 
work out the detailed con«icquences experienced by 
organisms having thue or more sexes yet what 
else should he do if he w ishes to understand why the 
Mxes are m fact always two ’ To which the 
biologist if acquainted with the works of the poet 
Hofft nstoin might be tempt* d to reply 

Breathes the m in with hide so t >ugh 
Wh says two sexes artn t enough T 

In spite of Dr Fisher s view it is not unhkelv 
that there may be a real gonctical difference m the 
types of mmd respectively associated with biological 
and mathematical thought so that the matter of 
fact intelligence of the former will seldom be in a 
position to make much of a response to the imagina 
tive flights of the latter Nevertheless it is at 
times worth the biologist s while to make a special 
effort and the present volume offers an occasion 
for although Dr Fishers mmd is essentially a 
mathematical one he has marked biological sym 
pathios and has evidently striven hard to make 
himself comprehensible to those wnthout the mathe 
matical )fa«r From his book the geneticist will get 
an idea of the way m which some of his proldems are 
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viewed by a detached mteUigenoe, but itran^ over 
BO Wide a stretch that it is imposBible in a brief 
review to touch upon more than a few points which 
seem of special mterest to the geneticist, for whose 
conversion it would appear in some measure to 
have been written 

That Dr Fishers outlook is based upon the 
assumption of particulate inhentanoe is only to be 
expected Nevertheless, unlike the average gene 
tioist, he does not reject the possibihty of blended 
mhentanoe as incompatible with the vast corpus of 
genetioal data, but on the ground that to account 
for such variance as is known to occur, it would 
demand a mutation rate some thousand fold greater 
than does the particulate theory — a rate far greater 
than we have any grounds for supposing to exist 
Yet, although founding his philosophy upon parti 
culate mhentance, he is inclmcd to deny to muta 
tions any imiMrtance in determining the direction 
of evolutionary change Moreover, on the analogy 
of certain expinmenta dealing with the sensory 
appreciation of weights, the selective value of the 
mutation is regarded as in arithmetic proportion to 
its size, a view to wluch we fancy few biologists will 
bo wilhng to subscribe 

Throughout the book one gets the impression that 
Dr Fisher views the evolutionary process as a very 
gradual, almost impalpable one, m spite of the dis 
continuous basis up'in which it works Perhaps 
this IS because he regards a given population as an 
entity with its own peculiar properties as such, 
whereas fur the geneticist it is a collection of 
individuals 

It IS a pit^ that Dr Fisher, in formulating bis 
views, should not have considen d the group of cases 
of melanistic moths, one of the few in which we have 
clear evidence of the supplanting of one form by 
another within a brief period of time Surely in 
such cases the mutation can bo said to have deter 
mmod the directum of evolutionary change The 
marked and unequivocal dominant, as in the case 
of the successful molanio mutant, is an evulont 
stumbhng block m the way of Dr Fisher s attempt 
to reconcile a particulate basis with a contmuous 
process of evolutionary change, and he has con 
sidered the matter at some length m a chapter on 
the evolution of dominance His explanation m its 
abstract form is not easy to follow, but fortunately 
he has illustrated it by the concrete case of the fowl, 
the domesticated breeds of which are unusual m 
presenting a number of charaotenstios dominant to 
the oorrcsponding ones m the reputed wild pro 
genitor, Oallna banktra Believing that the slightest 
^fferences have some selective value, Dr Fisher 
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sees in the wild type the form of the species most 
fitted to the environment, and he regards dominanoe 
as ‘ a charaotenstio proper, not to the predecessor 
as opposed to the successor m a senes of mutational 
changes, but to the prevalent wild type as opposed 
to its unsuccessful competitors ' Further, he lays 
down that ‘ the rule which gives genetioal domm- 
anoe to genes of the prevalent wild tjrpe requires 
that the suooessful new gene should in some way 
become dominant to its competitors ’* 

Elsewhere Dr Fisher states that there is no 
reason for supposing that the mutational process 
differs under natural conditions from that occurring 
in the laboratory or the breeding pen Hence wo 
must suppose that the mutational changes which 
give rise to dominant oharactenstios m domestic 
poultry show bttle or no influence m the wild form, 
that IS, are either recessive or nearly so On the 
accepted basis of particulate inheritance we must 
suppose that the dominant manifestation of the 
mutation m one case, and its relative reoessivity m 
the other are duo to a difference in the substratum 
on w hich it acts, that is, to a different collection of 
modihers m the two cases Have we grounds, then, 
for supposing that this substratum differs markedly 
in the domestioatod and in the wild , and if so, in 
what way has the change been brought about 1 Dr 
Fisher suggests that it is due to the peculiar manner 
in which the fowl has undergone domestication 
It IB known that domesticated hens may attract 
the wild cock and produce fertile offspring from 
them, and Dr Fisher oonsiders that at one time the 
fowl was kept only by jungle tnbos, and that the 
domestic flocks wore oontmually liable to be sired by 
wild birds Hens showing some slight difference 
from the normal, for example mcipiint crest, would 
be likely to be preserved through man s love of 
novelty Moreover, owing to the fact that the 
wild bird was always the sire, these differences 
could not be of the nature of ordinary reoessives 
The mutant gene for crost must be regarded as 
having been brought m by the wnld cock, m which it 
behaved as recessive to its uncreated allelomorph 
But owing to a difference m the collection of 
modifiers m the semi domesticated hens, it was able 
to gam some expression By continually selectiiig 
for breeding those hens m which it was most 
markedly expressed, man was really building up a 
collection of modifiers which allowed of more and 
more marked expression, until finally the crested 
gene was placed on a substratum where its effect 
was one of unequivocal dominanoe 
The process should, of course, be reversible, and 
the transferenoe of the crested gene to what is m 
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other respects a wild bankira should result in its 
becoming a virtual recossive. Dr. Fisher states 
that experiments on these lines are in progress, and 
we shall look forward with interest, and some 
scepticism, to the result. Meanwhile, one need not 
lose sight of the view that some at any rate of the 
dominants found in domestic fowls ore due to their 
having had a polyphyletio origin from more Mild 
species of Oalltu than one. Of the four species 
known, three have already been shown to give 
fertile offspring with one another and with domestic 
ra«*H. 

Dr. Fisher devotes a chapter to mimicry, rightly 
perceiving that this is crucial material for the 
evaluation of any theory of natural selection or of 
evolution. Denying, os ho does, that the mutation 
or sport can affect the direction of evolutionary 
change, and being in sympathy with the stock view 
that natural selection can gradually bring about a 
condition of arlaptation. Dr. Fisher is naturally 
brought up against Marshall’s argument that 
Mttllerian mimicry must be regarded as a special 
cose of Batesian mimicry in that the more numerous 
species must dictate the nature of the warning 
pattern He strives hard, we think unsucu'ssfully, 
to get round it , for in doing so ho has to postulate 
an intermediate state enjoying the advantages of 
both, avery doubtful supposition even allou'ing that 
the intermediate state were itself a genetical possi. 
bility. But although he seems rather uncomfort- 
able about the way ho disposes of Marshall, stating 
that we '* can neither assort that the Mullerian 
principle will work, nor that it will fail ", he never- 
theless bases further argument on the assumption 
that Marshall is wrong Wo think that the facts 
connected with mimicry will' repay closer scrutiny 
on Dr. Jj'isher’s part, for nowhere does there seem 
to be more cogent evidence for the influence of the 
discontinuous m evolutionary change. 

A considerable proportion of Dr. Fisher's hook is 
devoted to considerations on the evolution of man 
in his social aspects. He discusses such topics as 
the decay of civilisations, the mental and moral 
qualities determining reproduction, the biological 
aspects of class distinction, the inheritance of 
fertility, and the decay of ruling classes. He points 
out that among barbarians the social structure is, 
as a rule, such that the eminent tend to be the most 
fertile ; whereas in civilised communities social 
promotion is generally accompanied by infertih'ty. 
The moral is clear, but the argument is presented in 
a manner suflSciently detached to avoid that sem- 
blance of preaching which is often so boring in 
works on eugenical reform. Most readers will j 
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probably find this the brightest part of the book, 
for, apart from the absence of mathematical 
formulae, it is full of slm-wd comments and oild bits 
of learning Kspecially entertaining is the com- 
jiarison between insect and human communities. 

In conclusion, mc cannot refrain from a few 
criticisms of another kind. Dr. Fisher states in his 
preface that “ no efforts of mine could avail to make 
the book easy reading ” That mc can well believe. 
Nevertheless, we feel that he might well have made 
it much cosier reading The hcntcnces are often 
uimecessarily long and tortuous, and too often, to 
make use of a Wellsian phrase, “overlaid with worm- 
easts of parentheses ". Too often the effect of 
laboriously ])arsing the senUmce in onler to grasp 
its meaning di'trncts from the iiecessary effort of 
comprehension, and the rcailer feels a just irritation 
with a writer who might so easily have put it more 
clearly As an cxainjile, wo may giro the sentence 
beginning on line 32 of p 66, where the word ‘ to ’ 
oceiirs 8c*ven times in various relations And » liat 
aro wo to make of this other senUmce on the same 
page ? — “ To postulate equal functional imjiortanco 
of the two homologous genius is therefore not to deny 
the possibility of all appearance of dominance, but 
that a general inUTinediwy of character, such as 
that to which attention has alrtwly been called in 
hetcrozygotes iM'tween different mutants of the 
same gene, should be the prevalent condition.” 
This obscurity of diction is the more to be regretted 
since Dr. Kishor has given us a provocative and 
stimulating book, and we are left with the feeling 
that we might have got more out of it if only the 
style had been terser and more ensp. 

11. (' PUNNKTT 


Size and Form. 

Size and Form in Plants . with Sjiectnl Reference to 
the Primary Conducting Tracts By l*rof. F O 
Bower. Pp. xiv + 232 (London . Macmillan 
and Co., Ltd , 1030). 12«. 6rf net 

rriHE physiological exchange which is inseparable 
J- from active life is conducted through limit- 
ing surfaces, external or iiitcmaJ. Provided the 
form remains unchanged, the bulk of a growing 
cell, tissue, or organ increases as the cube of the 
linear dimensions, the surface only os the square 
Accordingly, as growth ptooeods, the proportion of 
surface to bulk decreases, until a point of physio- 
logical ineffieienoy is approached. The simple cell 
solves the problem by division, producing new 
surfaces along the line of cleavage, but an equally 
effective solution is provided by appropriate change 
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of form, the fluting or corrugation of the eurfaoe, 
the branching or segregation of the whole structure 

Prof Bower has emphasised these facts, and has 
apphed them not only to the external surface but 
also to two other surfaces of physiological transit, 
the ondodermal sheath, where the vascular tracts 
abut on the surrounding tissue, and the collective 
surfaie, where the dead, water conducting elements 
of the wood are in contact with living cells He 
has the advantage of an unrivalled knowledge of 
the simplest vascular plants, the ferns and their 
allies, where the relation of sue and form can be 
studied without the complication of secondary 
growth In flowering plants the mass of secondary 
wood 18 broken up, interspersed with hving cells 
and traversed by intercellular spaces, so that, in 
respect of the contact of dead wood elements with 
living tissue, the needs of increasing size are met 
without change of outline 

In the sporeling stages of the group of ferns and 
fern alhes, and in the adult stems of its primitive 
members, the wood elements form a sohd column 
m contact with hving cells only on its external 
surface and lacking intercellular spaces for ventila 
tion it IS here that Prof Bower has been able to 
show, by senes after senes of outline figures, the 
close association of increasing comph xitv and in 
creasing sire In the past the relation has often 
been obscured by the haphazard use of scales of 
magmfication, the enlargement (hoscii being that 
which gave a convement figure, so that the eye 
was misled Here, on the contrary, the same 
magnification is employed throughout a senes, and 
proper emphasis is thereby given to the stnking 
change in size whic h accompanies development 

In Paxlotum the young rhizome shows a simple, 
sohd core of wood , as its sue increases its outline 
becomes mure elaborate, aiul it is finally dismteg 
rated into strands surrounding a pith In a club 
moss the wood of the sixirehng is < niciform as seen 
in transverse section, in larger axes it is stellate 
and at last broken into more than twenty radiating 
strands, in the Coenoptend group of fossil ferns 
the surface of the conducting cylmder becomes 
corrugatid and the central cells fail to undergo 
hgniflcation, forming a columnar pith In higher 
ferns the pith is a permanent feature, and great 
elaboration in the arrangement of the wood is to 
be found The endodermal sheath undergoes a 
similar but less striking senes of changes in form, 
often, as m roots, preserving a circular contour when 
the outhne of the wood is fluteil and stellate in 
section 

Passing to seed plants, Prof Bower draws an 
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instructive comparison between the wood of the 
fossil Sutchffia and the larger vascular column of 
the palms In StUdtffia the mam conducting strand 
18 a continuous mass of wood elements mixed with 
living cells , it lacks air passages , it is surrounded 
by similar but smaller strands Here the contact 
of wood elements with hving tissue is achieved, 
but the hmit of sizo for an iinventilated structure 
seems to have been reached, and the subdivision 
of the conducting tissue provides surface through 
which gaseous exchange can otcur In the well - 
ventilated vascular column of the palms con- 
siderably greater size is attained 
The importance of thi relation between size and 
form IS, however, by no means limited to the con 
ducting tissues of vascular plants Prof Bower 
brings under contnbution the ohloroplusts of the 
green alg», showing that these are relatii ely simple 
in the smaller species, ridged or flanged in their 
larger alhes he directs attention to the work of 
Prof Hesse on the correlation between the size of 
the body and the absorptive surface of the gut in 
the lower Metazoa, and he refers to a number of 
other zoological examples of the importance of the 
size factor in development 
In this book a point of view is elaborated which 
should both clarify past work and serve to stimulate 
research H (’ I G -V 

Geophysics Pure and Applied. 

(1) EtnfuJtrung %n die Qeophyaik Teil 3 Dymm 

Mche Ozeancgraphie Von Prof Dr A Defant 
Pp z + 222 18 gold marks Teil 2 Ertl- 

magruiiemus und Pdarlicht, Warme- und Tern- 
peralurverhaltnisae der oberelen Bodenachichten, 
Luftelektnzitat Von Prof Dr A Nippuldt, Dr 
J Keranen, Prof Dr E Schweidlcr Pp 
ix+338 33 gold marks (Naturwissenschaft- 

hche Monographien und Lehrbucher, hcraus- 
gegeben von der Schnftleitung der Nalur- 
uuuenschaflen, Bando 8 und 9 ) (Berlm Juhus 
Springer, 1929 ) 

(2) Die gravimetnechen Yerfahren der angewandten 
Oeophyaik Von Dr Hans Haalck (Sammlung 
geophysikahscher Sohnften, herausgegeben von 
Prof Dr Carl Mamka, Nr 10) Pp vm-t-205 
(Berlm Gebruder Bomtraeger, 1929 ) 16*80 
gold marks 

C l EOPHYSICS, like her august sister astronomy, 
r 18 expenencing a new golden age of activity 
and rapid advance, and m consequence a spate ^ 
geophysical books issues from the Press As with 
astronomy also, the mode of pubhcation of geo- 
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physical work renders the production of works of 
synthesis and compilation particularly desirable . 
whereas the researches of physicists and chemists, 
for example, appear almost exclusively in regular 
scientific periodicals, which are purchasable through 
any bookseller, much of the work of astronomers 
and geophysicists, both on the observational and 
theoretical sides, appears in the publications of 
observatories and expeditions, which are often 
not readily available to private workers, are 
issued at irregular mtervals, and in many cases 
are not referred to in Science Abetracta and similar 
journals 

The three German books under review are to be 
welcomed as useful additions to geophysical litera- 
ture, even where, as in the one dealing with terres- 
tnal magnetism and polar lights, other books on the 
same subject have recently appeared. While in such 
cases there is considerable common ground in the 
different treatments, the divergent interests of 
different authors, in such wide fields of study, lend 
to the inclusion by one author of material not 
mentioned, or onl} slightly emphasised, by another ; 
the additional facts, views, and references thus made 
readily available justify the purchase and perusal 
of the several overlapping works. 

(1) Two of the volumes are part of a large collect- 
ive “ Introduction to Geophysics ” In the work 
by Prof Defant on dynamical oceanography, his 
aim has boon to describe the motion of water in 
the seas and oceans in the light of the unilerlying 
dynamical and physical principles ; and In so doing 
some gaps in the theory have been newly filled in. 
The part of the subject dealing with waves and tides 
is treated only briefly, as there is already a consider- 
able literature specially devoted to it. The main 
theme is the groat oceanic circulations and currents, 
the forces which give rise to them, and the modifica- 
tions due to the rotation of the earth and the 
friction and conformation of the oceanic beds and 
boundaries. The author has given an excellent 
brief general accoont of the subject, incorporating 
much recent work and, by diagrams and otherwise, 
bringing into close relation with one another the 
observed facts and the results of research on 
associated idealised problems The index of writers 
quoted in the book illustrates well the author’s 
prefatory remark that, as yet, German workers in 
oceanography have been few ; English, Ammican, 
and Scandinavian names largely predominate. 

In Prof. Nippoldt’s admirable brief summary of 
terrestrial magnetism and polar lights, the space 
given to the main sections of the subject is as 
follows : instruments and measurements, 46 t>ages ; 
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the main magnetic field and its secular variation, 
63 pages , the transient variations (daily and irregu- 
lar), 39 pages . and aurorae, 21 pages In view of 
the fact that the author is a leading authority 
on the magnetic distribution and anomalies over 
Europe, it is natural, and welcome, that this subject 
is particularly well illustrated ami described The 
treatment also of other aspects of the subject is 
clear, concise, and attractive , the diagrams are 
numerous and well chosen, and the critical accounts 
of theoretical work, though very brief, are (with few 
exceptions) excellent 

Prof Schweidlcr’s interesting summary of atmo- 
spheric electricity cx-eupies 91 pages ; it will give the 
non-spceialist reader a good general knowloilgp of 
the leading problems and results in this field, apart 
from questions of instruments nr measurements, 
which are not discussed It is concerned almost 
entirely with the lower atmosphere, and the Heavi- 
side layer, with its relations to radio transmuwion 
and terrestrial magnetism, is not considered 

Dr Keranen’s contribution comprises 123 pages ; 
it relates to a subject which, so far as we know, has 
not hitherto been summarised in this w ay. It deals 
with the mtake and emission of heat at and just 
below the earth’s surface, assuming the sun to be 
the sole source of the heat-changes The mathe- 
matical theory of the subject, so far as it has yot 
been developed (mcluding that of the downward 
penetration of periodic temperature variations by 
thermal conduction), is briefly reproduced Methods 
of observation, and the influence of different surface 
coverings (such as vegetation or snow) on the 
temperature variations, are carefully considered, 
and a chapter is devoted to ground frost and its 
penetration below the surface. Dr Keranen’s 
account should prove of interest and value to 
engineers as well as to those concerned mainly with 
pure science. 

(2) The third volume is specially addressed to 
those wishmg to use geophysical science for im- 
mediately practical ends. After a brief account of 
the theory of the gravitational potential (24 pages), 
and of pendulum observations for the measurement 
of the direction and intensity of gravity (31 pages), 
the author proceeds to his main themes , these are 
the measurement of intensity gradients and of the 
curvatures of the equipotential surfaces, by moans 
of the Ebtvte balance ui its various forms (62 pages), 
the reduction of these measurements (56 pages), and 
their physico-geological interpretation (38 pages). 
The volume is a valuable companion to the same 
author’s book on magnetic methods in applied 
geophysics. 
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Our Bookshelf 

Tht Art of Retottchvng Photographic Negativca and 
Practical Directiona hou to finish and colour Photo 
graphic Enlargemenii etc By Robert Johnson 
rwelfth edition rt vised and rewritten by T b 
Bruce and Alfred Braithwaite Revised and en 
larged by Arthur Hammond Pp x i 164 + 16 
plates (London Chapman and Hall T td 1930 ) 
12 « bd net 

That a twelfth edition of Robert Johnson s hand 
book on the art of retouching has been published is 
testimony to its excellenci and to the fai^ that pro 
gnsa IS oonstantly being made m the methods and 
appliances for working up and finishmg photo 
graphs The leading professional photographers of 
the world have so developed thtir art and their 
lighting systems that theur finished results owe but 
httle to the skill of the retoucher and the ir ohents 
are learmng to aeei pt the straightforward untouched 
portrait as a better thing than the old over 
retoucheel ones that former generations demanded 
There is however still a great majonty that de 
mands that their likenesses shall be smexithed out 
of all semblance of their natural selves whilst the 
technical eqiupment of many photographers is un 
equal to providing what is required without exten 
Bive use of the retouchers skill Ihtro is also a 
legitimate demand foi skilled retouching in com 
mercial and industnal photography hor these 
purposes this handbook gives full but concise in 
structions in the difficult art but as the writers con 
fees Hucti HH depends rather upon intelhgent practice 
than upon following any printed directions It is 
mainly a matter of manual skill wisely directed 
The latest revision of the book is by Arthur 
Hammond an associate of the Royal Photographic 
Society A comprehensive and painstaking ac 
count 18 given of the materials and methods to be 
used of the modelling of each feature of the fact 
of the working up of backgrounds etc of the re 
touching of landscape architecture and animals 
with pencil brush and airbrush hinally a senes 
of chapters is devoted to the colouring of photo 
graphs by all suitable methods Tht whole forms 
a complete text book of the retoucher s art based on 
modem practice J Dudlkv Johnston 

Serual I tfe tn Ancient India a htvdy in the Lorn 
paralive History of Indian t uUure By Johann 
Jakob Meyer (The Broadw ay Onental Library ) 
Vol I l*p XI +275 Vol 2 Pp IX + 277 591 
(I ondon George Routledge and Sons I td 
1030 ) 38a net 

Thb Bioadway Onental Library of which this 
work IS one of the iiutial issue will meet a very 
real luul if it follows the Ime suggested m the 
general introduction It is pnmanty intended for 
those who are interested generally m the results of 
Onental studies rather than m their techmeal and 
highly H{)eoialised details Onental studies are at 
present not well served m this respect especially 
as regards India Much matenal of the highest 
value to the student of culture is rendered dimcult 
of access because of the form m which it is oast 
{jfo 3181, Vol 126] 


Sexual Life in India is an attempt to give an 
account of the hfo of women m ancient India based 
upon the two great epics the Mahabharata and the 
lUraayana It covers the religious and social as 
well as the sexual sides of that life hrom this 
material the author has extracted the most intimate 
details as to the relation of the sexes The im 
portanco of such matters in the life of the East, 
and particularly of India is difiicult to over 
estimate It mvis an onentation to the mind of 
the hast whicn the West finds difficult to grasp 
Prof Meyer a study is comprehensive withm 
limitations it deals with the position of the 
daughter in the family preparation for marriage 
tho duties and position of the wife motherhora 
the widow sexual relations both regular and 
irregular and so forth But it does not tell the 
whole story The matenal is neussanly m view 
of Its source somewhat idealised and oertam sides 
of sexual life do not come withm its purview 13118 
however does not detract from the value of the 
bcKik as a social document It depicts the theory if 
not in all respects the practice of a ei rtam section 
of Inchan socuty tor the pin poses of this trans 
lation the author has rcviswl the text and added 
to the notes to which one of tho translators has 
made further additions 

The /eta f unction of Riemann By Prof E C 

Titehmaish (CEmbndge Tiacts in Mathematics 

and Mathematical Physics No 26 ) Pp vi + 104 

(Cambndge At the Umversity Press 1930 ) 

6« bd net 

Thn function now known os Riomanns zeta 
function may be defaned as the sum of the s*** 
powers of the reciprocals of all the positive integers 
from umty to infinity This dofmition only holds 
for a certain range of values of s but it may bo 
generalised m the usual way by contour mtegra 
tion So far back as 1737 Euler had noticed the 
relation between this function and an infimte pro 
duct mvolvmg pnmes No further progress seems 
to have been made until 1850 when Riemann m a 
short paper of only ten pages inthcated a number 
of ideas which have proved extraordinanlv fruitful 
and from which many modim researches have 
developed 

It will surprise those who look upon mathe 
matics os a cut and dried science leaving no 
scope for imagination and intmtion that an im 
purtant part of Riemann s work consisted in six 
theorems which ho beheved to be true but could 
not prove Hadamard at last succeeded with three 
of these m 1893 while von Mangoldt dealt wnth two 
others m 1896 and 1906 The sixth the famous 
hypothesis that all the complex zeros have a real 
part J IB still unproved 

Prof Titchmarshs tract is chiefly devoted to 
researches produted smee Landau s extensive work 
(1009) hut he gives also a bnef sketch of earher 
work Some use has been made of an unpubhshed 
manuscript by Profs lattlewood and H Bohr 
The apphcation to the thooiy of numbers is being 
dealt with in a compamon volume by Mr A E 
Ingham H T H F 
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Letters to the Editor. 

[Th« EdUor does not hold hxmself responsible for 
opxnxont expressed by hts correspondents Eetther 
can he undertake to return, nor to correspond unth 
the writers of, ryected manuscripts intended for Ihu 
or any other part of Natub* No ncduse is taken 
of anonymous communications ] 

The Stomatlc Control of Tranapiratloa 
The magnitude of tlie influence exercised by the 
stomata m the regulation of the water losses of plants 
appears to bo very different under different conditions 
It has boon found that when the mosophyll is rich 
m water the water loss is largely mdependent of the 
Btomatie area ( aperture , measured by the poro 
motor) if other conditions are constant 

When a widely open stoma changes m sire, the 
maigin of its opening scarcely alters m length The 
change m area is duo almost entirely to alteration of 
the length of the short axis 

llie following experiment demonstrates that the 
rate of diffusion of vapour fiom slit like aiiertiires is 
mdependent of the bieadth of the slit (in the ccue of 
miKlerately narrow slits) Mid is dependent m the mam 
on the lengtli of the sht oi of its margin only 

Glass cover slnis wore cemented over the open ends 
of a numbei of cylindrical specimen tubes leaving 
approxUnutoly rectangular openings, of wbuh the 
lengths equalled the diameters of the tubes ihese 
tubes were filled with petrol and weighed The iietrol 
was allowed to evn|xirate into the air, which may be 
legarded as a perfect smk for petrol vapour After 
ten hours evapoiation the tubes were weighed agam , 
tlie losses in weight of the various tul^ and the 
dimensions of the slits through which the evajroration 
took place are recorded m the table below The first 
eight experiments made are shown 
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hrom these results it is clear that the bieailth of a 
narrow rectanmdar o]>ening does not sensibly affect 
the eunount of diffusion through it in othei words, 
the late of diffusion through narrow 0{>enin^ is pro 
portional, not to the areas, but to the lengths of the 
inaigins of the openings 

It has been pointed out elsewhere ( Tianspiration 
and the Ascent of Sap , p 6) that the results of Brown 
and Escombo may bo stated m this manner However, 
their observation that tho amount of vapour trans 
nutted bv diffusion thiough a circular aperture is pro 
portional to its radius does not account for the fact 
that, while tho closmg of widely open stomata is not 
auompanied by a reduction m transpiration, tho final 
stages of the closing brmg about a marked falling off 
m water loss 

This result is, however, mevitable when we consider 
that owing to the form of the stomata, during the 
earlier sta^ of the closing the margm remains the 
same lenf^th, while, during the final stages, the length 
of the sht, and consequmtly that of the margm, is 
rapidly decreased Henry H Dixon 

T A BennetCiark 

School of Botany, 

Trixuty College, Dubhn, Oot 
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Ovlposltlon of Httmmtopata pluvlalls LlnnA 

1 HN association of tabaiiid specie s with their eggs 
has bet n dotormuieil m only ii i omiiarat ively few cases 
Despite the local abundance of labanidse m tropical, 
sub tropical and temperate countries, the egg masses 
and egg laying habits of many of our common siiec les 
have consistently escaped tho observation of m 
veetigators Not only has tho discovery of the eggs 
m Nature piovod elusive but also frcxpiently tho 
attempts to induce ovipositii ii under controlled con 
ditions m the laboiatory have been attended with 
little or no success ( oi ccpiontly tho biology of 
many species that have bctii stiidud is incomplete 
The reasons tor this hiatus in oiii knowledge I have 
already ditsciisstsl in a iirovious papt i ( 1 abanidu' of 

the ( anailian Prim le Butt rntom Bes 17 1026) 

hailuro to find eggs has led invest igators at various 
times to suggest that some species may deposit their 
eggs indihcnmiiiatelv in thi soil instead of oviiiositing 
on tho loaves and stems of semi aipiatu plants or on 
tho surfaces of stones m or near water Tins hypo 
thesis would apiioar to bosiif>(ioitcd by tho occasional 
finding of tabaiiid larvi in comparatively diy soil 
at some distani n from watei In western ( anada 
Tabanus Brtnwardtii'Wiod and Chr fsopifulvaster O 8 
are common sjiec los tho eggs cf which weie not found 
although diligently sought in lex ahties whore these 
siiociee weie abundant it was sumiised that the 
eggs might be laid seiiarately m tho soil and thus 
render their discovery dittioult Both jf these species 
woto however mcluced to ovqiosit m glass jars in 
tho laboratory, when they jiniducod masses similar 
m ell respects to those that aro noimally laid on leaves 
by other memliers of the family 

A suivey of the literature of I uiopean Tabaniclaa 
shows that tho eggs of only two spec ic s are known 
In 1854 Kollar foimd tho eggs of Tabanus quattuor 
notatus Meig ( Beitrag rum llaiislialtcn der sohr 
liUtigen Viehbrtnison (lahanidv) StUungsber d 
Akad d fVtss , Wicii 13) and they were again 
observed and described by L6caillon m 1006 ( bur 
la ponte dee aufs et la vie larvaire des labanides 
partiouborerm nt dii Fium k ipiatro tachoa (labanus 
quattuomotatusiieiK ) Ann hoc entom Jf ranee) Two 
further contributions on the eggs of this sjiec les were 
made by tho same author in 1000 (t ompt rend Soc 
Biol 60) and 1911 (dm? hiK entom tranri 80) In 
lOOOburcouf andlticaido ( Etude muiiogiaphiquo des 
rabanides d Afnqiie Pans) rnoidid tho discovery 
of tho eggs of 1 autuinnalis I at I,amballe (C 6tee du 
Nord) in 1907 Unfortunate Iv the eggs were not 
collected when first scon and on tho tollowing day, 
when a return visit was made tho grass on which the 
egjm had boon dojiosited w us found 1 o 1 lavo be cii mown 

Up to tho present there is no lecord of the finding 
of the oggs of any sjxieics of Hamatojtota Tins 
IS rtHiUirkable loiisidenng the lelative abundance 
and wide distribution of tho genus of which H 
pluvtalis IS out commonest species In Scotland 
it 18 locally very abundant ficm lime to September, 
and oan be readily collected in rural districts where 
there are ponds and bogs Durmg July of this year 
specimens woro collected at Tiuiepimiir reservoir, 
Balemo, near Edinburgh and were permitted to feed 
either on tho hand and foreaim of a human host or on 
the ear of a rabbit borne fed immediately the host 
was presented and became en^rged in ten mmutes 
or less Others refused to feed after repeated trials 
from day to day A female that has jiartaken of a 
full blood meal in tho laboratory does not feed a 
second tune, and it is surmised that those specimens 
which refuse to feed m the laboratory at the first and 
subsequent trials may have already fed in Nature 
before they wore captured 
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Of tho<ie that were induced to feed, one deposited a 
masH of 75 ogg*< on the walls of a Riaiw jar in which it 
was confined, 10 days after enmrgenient A layer of 
moist sand was jilaced in the tottom of the jar, and 
into the sand there weie stuck the stems and leaves 
■of Ri asses in an upiiRlit position The escape of the 
fly was prevented by plugging the mouth with a wad 
of cotton wool In tnis wav the atmosjihere in the 
jar was maintained fresh and slightly humid and the 
flies contuiued to live foi two to three weeks A 
second fly kept under those some comlitinns deposited 
a moss of 125 eggs on the flowering head of perennial 
rye grass inside the jar The accompanyuig photo 
graph (big 1) shows this second egg moss Both 


1. 


/ 
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batches of eggs were fertile Mating jirobably occuis 
soon after the adults emerge from the pujia In this 
regard it is intereHtiiig to note that a swarm compemed 
entaely of males was observed on the bank of Thriep 
muii lesiivoii on July 10 at 11 am It maintain^ 
a position lust out of arm s reach above a chitouomid 
swarm 

The process of egg laying was carefully observed 
The ovijHisiting beliavioiir uf the fly t onforms exactly 
to that of other tabanid species m which it has been 
observed (( ameron loo cit 1020) Tlie head of the 
female is directeil downwanls and the abdomen 
recurved ventrally and anteriorly in the actual laymg 
of the individual egm In tha interval between the 
laying of one egg aSa another, the ovipositor is with 
drawn and the abdomen straighten^ Each egg, 
os it IS laid, receives a thin coating of cement, which 
IS brushed on by the tip of the ovijxisitor This 
cement is a Kocretorj pt^iict of the enlarged, ooces 
sory vagmal glands ^le eggs aie laid almost vertir 
ally to the surfiwe chosen for oviposition, and they 
remain firmly attached to this and to each other 
Having completed one layer the fly proceeds to deposit 
a second on top of the first The eggs of this super 
imposed layer adheie to those of the first end to end 
The tune occupied m the deposition of the individual 
egffK averages 15 seconds They are at first white, 
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but gradually darken to a greyish brown The egg is 
wlmdnoal, tapering slightly to the rounded ends 
The average length is 1 612 mm , and the average 
breadth is 0 29 mm Hatchmg ooourred m about 
10 days under mean daily laboratory temperatures of 
60“ 1< The first instar possesses a prominent, black, 
sharp edged, labral, hatching spine, and emerges 
through a slit, which extends posteriorly for one third 
the lengtli of the egg on the antero dorsal side of the 
chonon The ceptialic capsule is rudimentary with 
weak mouth parts, and is m direct contrast to that of 
the second stage larva, which is well developed and re 
sembles ui all respects the cephalic capside of the full 
growm larva The first mstar does not feed, but sub 
Rists on the occluded yellowish yolk mass m the mid 
gut Soon after hatchmg. the first instar larva moults, 
and the second instar commences to feed In the 
absence of suitable foext the second instar wdl con 
tiniio to subsist on the lemamdei of the occluiled yolk 
mass and will live unimimired for four or five days, 
if kept in a moist atmosphere without jiartaking of 
cxtrancxius focxl 

A female H jilumcdts captured on Aug 7 fed on 
a rabbit the same day This siiecimen lived in the 
laboratory for 17 days without oviiiositmg, when it 
died Dissection showed that the ovanm wore 
mature, each containing about 50 eggs 

The investigation of the biology of H pfuino/ts is 
to be continued and extended 

A Li Camfron 

Department of Zoology, 

University of Fdiiiburgh, 

^pt 1 


Velocity of Sound In Tubes Ultra-Sonic Method 

Thebf are jMiints still iiiiceitain conceining the 
velocity of sound in fluids c outaincd m tuls s Rela 
tively little e\|>erimental woik has been carried out 
III lujiiids as the contained fluid, but outstanding 
is the lescarcb of Dorsing (Ann dtr Phymie 86, 
pp 227 251 1008) who lepuited certain oases of 

increase ot the velocity ns comiiared with the velocity 
m the same liquid when unconhned Generally 
thcie IS oxjiectecl a decrease in vol(x.ity depending 
on the diametei of the tube Unlike most expeii 
menteis Dorsmg employed a relatively high fre 
cjuency in his expenmciits about 4000 vibiations 
jict second so also did Busse {Ann der Phyaik ( 4 ), 
76, pp 657 664 1024), who adopted Dorsing s 

method to determine some useful theimodynamical 
constants 

Considermg the elasticity of the tube wall, oor 
leetions to the velocity should be ajiplied for the 
waste of energy laterally by the vibrations of the wall 
No wall IS ng\d to any olostio vibrations and, in 
consequenee, the wall vibrations (of any tyjie) will 
cause a damping of the longitudinal vibrations m 
the containecl fluid column This damping causes 
a dunmiition of longitudinal velocity m the column, 
but generally the chmmution is small The pheno 
menon has been observed expeiimentally, and also 
investigated mathematically, most recently by 
Gronwall {Phyt Ra , 30, pp 71 83 1927) Pooler 

(Phya Ret , 81, pp 157 158 , 1928) has found an 
exjierimental venhoation of Gronwall s relation by 
determinmg experimentally the velocities in a 
column of liquid contamed m a vertical cylindrical 
steel tube Ihe vibrations used were of audio 
fiequency, generated by an electromagnetically ex 
citc^ diaphragm at the bottom of the column 

When present day ultra sonic methods are apphed 
to the further elucidation of this problem, new and 
mteresting lesults are disclosed By using ultra 
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sonic frequencies wave lengths can be employed 
comparable to the diameter of the column it tuma 
out that It 18 then possible to cause at will largely 
alimented as well as laimly dinunished phase 
velocities m the liquid of the column in fact the 
velocity frequency curve is like the selective absorp 
tion curve of optics An actual curve obtamed by 
emplojrmg quartz metal ultra sonic generators in 
a glass tube 3 9 cm m diameter S7 3 c*m long 
wall thickness 2 mm with naphtha as the contain^ 
fluid IS shown m Fig 1 The frequencies hero 
employed ranged from 29 000 to 74 000 cycles |jei 
socnind tho absorption band appearing between 
frequencies 34 000 and 40 000 cycles per second 
Phase velocities ranged from 09 to 21x10“ cm 
per sec , the undisturbed velocity bemg 1 39 x 10“ 
c m per Hooond 

Tho experimental method employed was that of 
stationary waves the best adaptation so far being 
an arrangement wheieby tho p Mitions of the station 
aiy waves could bo seen by tho eyo and their breaking 
up in tho frequency lango of tho absorption band 
observed visually Consequently, tubes of trans 
parent materials like celluloid and glass were used 
with clear liquids like water naphtha chloroform 
and oil Moreover by taking advantage of the 
phenomenon of ultra sonic cavitation hubbies of 
gas produced in the liquid by the ultra sonic vibia 
tions could be mode to locate in curtains matkmg 
tho positions cf the nodes of tho stationary waves 
1*1 om the positions of these curtains tho measure 
ments of wave length wore taken from which veloci 
ties were cominito I It is extremely difficult to 
get good stationary waves to form and s i jiermit 
good d< terminations cf velocity in the region of 
frequencies coveied by the absorption band 

Hie best methcxl of genorating the stationary 
waves consistcxl m tho use cf two cpiaitz oscillators 
mstoad of one an iscillator being placed at each 
end of the experimental tube (big 2) lluse oscil 
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latora were made as nearly as possible identical and 
were connected in parallel to the oscillating electrical 
circuit 80 that the same frequent y and voltage wore 
imposed on each The imsitions of the oscillator 
m the tube were capable of slight adjustment so 
that the beet stationary wave formation could be 
obtaincxl But no matter what the method of 
experiment or what tubes or experimental liquids 
us^, the velocity frequency curve always had a 
form like Fig 1 The same typo of exiienment 
carried emt at tlie same frequencies m columns of 
air cmly gave the usually anticipated velocity, but 
No 3181, VoL 120] 



tninty what is tho paiticiilar foim of energy trans 
ference which causes this phenomenon the expori 
ments were >f neceasitv internipted more than a 
year ago and are now being leeumed 

R W Bovnr 

1> b ROMAN 

National Reseat eh Laboi atones 
Ottawa Sept 1 0 


Splitting of the Frequency of Light scattered by 
Liquids and Optical Anisotropy of Molecules 
As has already been reported (see \atubf Aug 9 
1930) the frecpieney of light soatteied by hquiiu or 
crystals is split into several components and their 
pisition in tht ease of sti iigl> scattering liqmds like 
benzene and toluene mnv bo represented by the ex 
prossion 

x >,^1 i 2n l^sing^ wheren 0 12 3 

The study of the | ilunsatiun of different compon 
ents of light seattorM by bonrene has shown that the 
rtnfial unmodifitd line and two neighbounng ones 
tho inner eomixments (n 0 and it 1 ) rue strongly 
jiolarised tho efectm vector bemg j erpendioidar to 
tho direction of incident light On the contrary the 
other outei components (n 2 3) are not jiolaris^ 
Ihiis tho dopolansatinn of the light scattered by 
liquids 18 connected w ith the j resence of the outer 
uniiolarised components It may therefore be sup 
posed that m liquids with huge coefficients >f depolar 
isation (strongly scattering liqmds) the intensity of 
outer components is relatively greater than m 
liquids with small depolarisation (weakly soattenng 
liquids) 

In fact fuither experiments with carbon disulphide, 
which posseseee optical anisotropy to a high degree, 
have shown that for this sulmtance outer compon 
onto are veiy mtensive being almost of tho same m 
tensity as tho inner ones The same may be said erf 
chlorbenzene On the other hand for water ethyl 
ether and alcohol which have very small optical uu 
Botropy I could not establish with certainty the exist 
enceot outer components Probably they ate very 
weak and the satellites of the hyperfme structure of 
the mercuiy line (A4368 A ) prevent their detection 
It may be concluded from these exjieriments that 
the existence of outer components is associated 
with the depolarisation and the liquids which do not 
produce de^lansation have not such components 
It may be supposed that the appearance of outer 
components is clue to the diffi action of light, by heat 
wave lattices of harmomos that is they ore produced 
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by lattices with a constant smaller than the half of 
the wave lenf^h of moident hght In the domam 
of X rays such reflections are, as is well known, im 
possible It may be that m the case of scattering 
of light, owing to the depolarisation, they become 
possible 

These oxiionnionta (with echelon gratmg) oonobor 
ate the view express^ in my previous commumca 
tionTsee Natubb, 126, p 400, Sept 13, 1430J that 
the broadening (nebulosity) of original lines of the 
mercury arc after scattenng in some hquids (of the 
order 40 60 A ) which can bo observed with spectro 
graphs of small resolvmg power, is probably con 
neoted with the existence of outer components 
(with n 3) The stronger the depolarisation of the 
hght scattored by the liquid, the stionger must be the 
'outer components, and more pronounced broadening 
of original lines will result 1 his is m accordance with 
the obseivations of Raman and Knshnan (Natubb, 
122, p 882, 1028) and my own unpublished expon 
ments with a spectrograph of moderate dispersion, that 
tins bnxulening of sc attered Imes is connected with the 
optical anisotropy of the molecides of the liquid 

If the above explanation is conect, the broadened 
linos must have a definite boundary the position of 
which coirc^ionds to the greatest possible frequeiu y 

I of the Itebye atoustii 8|)e<trum , and therefore 

must depend for various hquids upon the velocity of 
sound and the distance between molecules Expen 
ments now m progress seem to support this view 
E Gaobb 

Optical Inxtituto, 

Lemngiod, bept 8 


Energies of the G - 1 and G - Br Bonds 

J HB absorption spectra of methyl, ethyl, and isoamyl 
iodides consist, m the neai ultra violet, of broad 
eontmuous bcuids with maxima at about 2660 A 
and at high vapour pressures, a fairly well defmed 
long wave length limit at 3340 A Undoubtedly this 
corresponds to dissociation mtu an excited iodine atom 
and an alkyl residue and the process might bo con 
Bidercd analogous to the disruption of hydriodic acid, 
HI If we accept Meckes figure (Naihbk, April 6 
1930) for the energy of the ( -H bond (116 kcal ) m 
hydrocarbons tliero is very nice agreement between 
the thermochemical and spectroscopu data fur tho 
energy of the C I bond Using Rorthelot s figures 
for the heats of combustion of the alkvl iodides, this 
energy is ealoulated to be 65 kc al Allowing for the 
excitation energy of tho I atom (21 kcal ), the spec tro 
scopic figure is 64 kcal 

With ethyl bromide, assiuiimg that tho dissociation 
IS of a similar nature, there is not such excellent agree 
ment Tho long wave length absorption limit of 
C,n,Br appears to bo 2800 A Allowing for tlie 
excitation energy of tho bromine atom (10 kcal ), tho 
energy of the G - Br bond comes out to be 91 kcal , 
whereas the thermochemual value is 80 kcal A 
discrepancy of the same order of magmtude has al 
ready been observed m the case of hydrobromic acicl, 
HBr 

In tlie hqmd State the absorption limits are found 
to alter, though they are no less well defined than in 
the gas state If we allow for the molar heat of vapon 
sation and cximpare tho minimum dissociation energies 
of the molecules as imagined free from each other s 
influences in the two states these energies are 20 kcal 
lees m tho hqmd state for the iodides, and 10 kcal 
less for ethyl bromide It is possible that the molecule 
dissooiatca when its total energy mcrease (electronic, 
vibrational, etc ) w equal to the heat of dissociation 
The absence of a rotational quantisation which is 
No 3181, VoL 126] 


apparent with certain hqmds is probably a oontnbnt- 
mg factor to the instability of the molecule on exoita 
tion The mode of dissociation must be different m 
the hqmd and tpis states 

In a mper shoitly to be pubhshed we hope to de 
Hcnbe tne experimental work from which tne above 
data were obtamed 

T Ibkdai^b 
A Q Muj^s 

University of Sydney, 

NSW, Australia 


Among many thousands of flowermg plants which 
have been subjected to cytological mvestigation, there 
ore known only two examples of a chromosome number 
so low as SIX in tho diploid condition One of them is 
tho well known case of Crepts eapillarts (L ) Wall (6 
vtretu Vill ), first discovert in 1909 * The second 
roimrtod cose is CalUtnthe autumnalu E ■ 

Aftei liaving studied a gieat many related genera 
and *«p« les 1 chanced to find an additional six ohiomo 
some species — a distant relative of 
Crepta tjapdUtna This sjiocioe is 
Zacynthavemicoaa Togethei with 
Crepts it belongs to the chuory 
tnbo of Compositse — a grouji of 
plants which may now bo said 
to be distinguished by the low 
chromosome numbers of its re 
piesentativos 

Ihe somatic complement of 
ZaeynUm is shown in hig 1 
from this figme one can see the 
peouhanty of tho largest pair of 
chromosomes each of them bear 
mg a large satellite on tho jiruxi 
mal short aim The remammg two pairs exhibit 
alight although distinct difforonoos of sire (especially 
of their smalJor arms) 

It IS premature ae yet to say wbethei ZaryrUha will 
prove to bo of genetic mtereet comparable to that of 
Crepts. for, being a inonotypic genua, it may fail to 
cross with any other species Investigation is m pro 
gross now, and additional data on this new object as 
well as a full ai i oiint of its cytology will be published 
elsewhere m the near future 

M Navashin 

Timinarev Biological Institute, 

Moscow 



' JirginiM.? 
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English Equivalents of BIgeatuaktIon and 
BIgeawsrt 

In publications dealing with wave meohames there 
18 a growing praotioe of rendermg the words Etgm 
funktum and Etgenwert into English by eigen fundton 
and eigen value respectively llie English expressions 
proper funttum and proper value are equally concise, 
correspond exactly m etymology to the ongmals, and 
have the sanction of Prof Sohr6dmmr himself m the 
English lectures which he gave at l£e Royal Institu 
tion Is It not desirable, therefore, that we should 
discontinue the use of the mixed forms, which is a 
barbarism without srase or convemence, and equally 
repellent to German and to English earn ? 

t N Hinsbflwood 

Trmity GoUege, 

Oxford, Sept 28 
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The Proton 


By Dr P A A 

M atter m made up of atoms each consisting 
of a number of electrons moving round a 
central nucleus It is likely that the nuclei are 
not simple particles but are themselves made up 
of electrons together with hydrogen nuclei or 
protons as they are called bound very strongly 
together There would thus be only two kinds of 
simple particles out of which all matter is built 
the electrons each carrymg a charge e and the 
protons each carrying a charge +? 

It should bo mentioned here that there is a 
diiheulty in this pomt of view providtd by the 
mtrogen atom One can infer from the charge and 
mass of the mtrogin nucleus that it should consist 
of 14 protons and 7 electrons but it appears to have 
prn])ortiea inconsistent with its being composed of 
an odd number of simple particles However very 
little IB really known about nuclei and the opimon 
18 generally hi Id by physicists that some way of 
ev^ing this difficulty will bo found and that all 
nuclei will ultimately bo shown to be made up of 
electrons and protons 

It has always been the dream of philosopheis to 
have all matter built up from one fundamental kind 
of particle so that it is not altogether satisfactory 
to nave two in our theory the electron and the 
proton There are however reasons for beheving 
that the electron and proton are really not in 
dependent but are just two manifi stations of one 
elementary kind of particle This connexion be 
tween the electron and proton is in fact rather 
forced upon us by general considerations about the 
symmetry between positive and negative elictnc 
charge which symmetry prevents us from building 
up a theory of the negatively charged electrons 
without brmgmg m alro the ^itively charged 
piotons Let us examine how this comes about 
The energy If of a particle m free space is deter 
mmed in terms of its momentum p according to 
relativity theory by the equation 

where m is the rest mass of the particle and c is 
the velocity of hght This equation can easily be 
generaliBod to apply to a charged particle moving 
in an electromagnetic field and can be used as a 
Hamiltonian to give the equations of motion of the 
particle and thus its posstnle tracks in space time 
Now the above equation is quadratic m If 
allowing of both positive and n^ative values for 
If Thus for some of the tracks in space time the 
energy If will have positive values and for the 
others negative values Of course a particle with 
negative energy (kinetio energy is referred to 
throughout) has no physical meamng Such a 
particle would have less energy the faster it is 
moving and one would have to put ener^ into it 
to bring it to rest qmte contrary to anything that 
has ever been observed 

• BMMloQaM|MiiMulbe(an8«etiooA(lbtlMiinitkwl«iidPhirthwl 
SidBBNlofUie^taihAMoelaUonatBrlitiSMiStpt 8 
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The usual way of getting over this difficulty is to 
say that the tracks for which If is negative do not 
correspond to anything n al in Nature and arc to 
be simply ignored This is xiermissible only provided 
that for every track If is either always j^itive or 
always ni gativc so that one can tell definitely which 
tracks are to be imored Ihis condition is fulfilled 
in the classical theory, ihere If must vary con 
tinuously since If can never be numencally less 
than »nc* and is thus precluded from changing from 
a positive to a negative value In the quantum 
thtory however discontinuous variations in a 
dynamical variable such os If are permissible and 
detailed calculation shows that If certainly will 
make transitions from positive to negative values 
Wi can now no longer ignore the stat^ correspond 
mg to a negative energy and it becomes imperative 
to find some physical meamng for them 

We can deal with these states mathematically in 
spite of their being physically nonsense We find 
tnat an electron with negative energy moves m an 
electromagnetic field in th^e same way as an ordinary 
electron with positive energy would move if its 
charge were reversed in sim so as to be + e instead 
of e This immidiately suggests a connexion 
between negative energy electrons and protons 
One might be tempted at first sight to say that a 
negative energy electron m a proton but this of 
course will not do since protons iirtainly do not 
have negative kinetic energy We must therefore 
establish the connexion on a different basis 

for this purpose we must take into considera 
tion another property of electrons namely the fact 
that they satisfy the exclusion pnnciple of Pauli 
According to this pnnciple it is impossible for two 
electrons ever to be in the same quantum state 
Now the quantum theory allows only a fimte 
number of states for an electron in a given volume 
(if we put a restnction on the energy) so that if 
only one electron can go m each state there is room 
for only a fimte number of elictnms in the given 
volume We thus get the idea of a saturated 
distnbution of electrons 

Lot us now make the assumption that almost 
all the states of negative energy for an electron 
are occupied and thus the whme negative energy 
domain is almost saturated with electrons There 
will be a few unoccupied negative energy states 
which will be like holes m the otherwise saturated 
distnbution How would one of these holes appear 
to our observations * In the first place to r^e 
the hole disappear which we can do by fiUing it 
up with a negative energy electron we must put 
into it a negative amount of energy Thus to 
the hole itself must be asenbed a positive energy 
Again the motion of the hole in an electromagnetic 
fimd will be the same as the motion of the electron 
that would fill up the hole and this as we have 
seen is just the motion of an ordinary particle with 
a charge +e These two facts make it reasonable 
to assert that the hoh %s a proton 
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In this way we see the proper rile to be played 
by the negative energy states There is an almost 
saturated distribution of negative energy electrons 
extending over the whole of space, but owing to 
Its uniformity and regularity it is not directly 
perceptible to us Only the small departures from 
perfect uniformity, brought about through some 
of the negative enirgy states being unoccupied, are 
perceptible, and these appear to us like particles of 
positive energy and positive charge and are what 
we call protons 

This theory of the proton in>ohe8 certain 
difiScultics, which will now be disousscd The theory 
postulates the existence everywhere of an infinite 
number of negative energy electrons pt r umt 
volume, and thus an infinite density of electric 
charge According to Maxwell’s equations, this 
would give nse to an infinite clc-ctric held We can 
easily avoid this difiiculty by a re interpretation 
of Maxwell's equations A perfect vacuum is now 
to be considered as a region in which all the states 
of negative enirgy and none of those of positive 
energy are occupied The electron distribution in 
such a region must be assumed to produce no field, 
and only the dejiartures from this vacuum distribu- 
tion can produce a field according to Maxw ell’s equa 
tions Thus, in the equation for the electric field E 
div E - - 4ir/), 

the electric density p must consist of a charge -e 
for each state of positive energy that is occupied, 
together with a charge + 1 for each state of negative 
energy that is unoccupied This gnes complete 
agreement with the usual ideas of the production 
of electric fields by electrons and protons 

A second difiiculty is concerned with the possible 
transitions of an electron from a state of positive 
energy to one of negative energy, which transitions 
were the original cause of our having to give a 
physical meaning to the negatiyc energy states 
These transitions are very much restricted when 
nearly all the negative energy statew arc iKcupied, 
since an electron in a positive tneigy state can the u 
drop only into one of the unoccupied negative 
energy states Such a transition process would 
result in the simultaneous disappearance of an 
ordinary positive energy electron and a hole, and 
would thus be interpreted as an electron and proton 
annihilating one another, their energy being emitted 
in the form of electromagnetic radiation 

There appears to be no reason w hy such processes 
should not actually occur somewhere in the world 
They would be consistent with all the general laws 


of Nature, in particular with the law of conservation 
of electric charge But they would have to occur 
only very seldom under ordinary conditions, as 
they have never been observed in the laboratory 
The frequency of occurrence of these processes ac- 
cording to theory has been calculated independently 
by several investigators, with neglect of the inter- 
action between the electron and proton (that is, the 
Coulomb force between them) The calculations 
give a result much too large to be true In fact, the 
order of magnitude is altogether wrong The ex 
plana tion of this discrepancy is not yet known 
Possiblv the neglect of the interaction is not justi- 
fiable, but it IS difficult to see how it could cause 
such a veiy big error 

Another unsolved difficulty, perhaps connected 
with the previous one, is that of the masses The 
theory when one neglects interaction, requires the 
electron and proton to have the same mass, while 
experiment shows the mass ratio to be about 1840 
Perhaps when one takes interaction into account 
the theoretical masses will differ, but it is again 
difficult to see how one could get the large difference 
required by experiment 

An idea has recently been put forward by 
Oppenheimer (Phy» Rev , vol 35, p 662) which does 
get over tht se difficulties, but only at the expense 
of the unitary theory of the nature of electrons 
and protons Oppenheimer supposes that all and 
not merely nearly all, of the states of negative 
emrgv are occupied, so that a positive energy 
electron can never make a transition to a negative 
energy state There being now no holes which we 
can call protons, we must assume that protons are 
really independent particles The proton will now 
itself have negative energy states, which wo must 
again assume to be all occupied The independence 
of the electron and proton according to this view 
allows us to give them any masses we please, and 
further, there will be no mutual annihilation of 
electrons and protons 

At present it is too early to decide what the 
ultimate theory of the proton will be One would 
hke, if possible, to pre-serve the lonnexion between 
the proton and electron, m spite of the difficulties 
it leads to, as it accounts in a very satisfactory way 
for the fact that the electron and proton have 
chai;^ equal in magmtude and opposite in sign 
Further advances in the theory of quantum electro- 
dynamics will have to be made before one can deal 
accurately with the interaction and sec whcthei it will 
settle the difficulties, or whether, perham, a new idea 
can be introduced which will answer this purpose 


Physiological Effects of Work in Compressed Air. 


T he average man alwa> s finds it surprising that 
our bodies can support such atmospheric 
pressures as 100 lb persq in w ithout the slightest 
derangement of the delicate structures and pro- 
cesses on which life depends, but that, owing to a 
secondary effect, the return to normal pressure is 
accommnicd by grave risk A sojourner m com- 
pressed air mevitabh soaks up a considerable 
volume of the nitrogen of the air into simple solu- 
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tion in the tissues and fluids of his body So long 
as the pressure is mamtamed this gas remains 
hidden and harmless, but any reduction of pressure 
will drive it out of solution The critical time m 
the management of compressed air workers is the 
period of decompression when they are passing 
from high air pressures down to the normal Given 
time, the blood will carry off the excess gas and 
discharge it to the atmosphere m the lungs as the 
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pressure falls, but a rapid decompression overloads 
the blood with excess gas, which bursts out in the 
form of bubbles and chokes the circulation with 
froth. 

( Compressed air is used by engineers to keep back 
water in sinking the foundations of bridges and in 
tunnelling under rivers ; besides the men engaged 
in such work, divers using the ordinarj’ rubber dress 
iiave to breathe air at high pressures. The joint 
discussion between the Sections of Engineering 
and Physiology of the British Association at 
Bristol attracted leading exixments of practice and 
theory in both these lines of work. Although 
divers are fewer in number than tunnel workers 
and their occupation is of less public importance, 
most of the recent research and experimental work 
has been directed to their special circumstances, 
and those responsible for diving work have been 
iiuick to take advantage of any new knowled^s 
An outstanding example is the action of the British 
Admiralty in being the first to adopt the entirely 
novel system for conducting the decompression 
which was devised by Prof J S Haldane and has 
since been taken up by most of the navies of the 
world Its value fur divers has now Iteim (‘stablishc'd 
by twenty-five years' experience, and particularly 
in some iveent salvage operations where more than 
five thousand dives were made at pressures between 
50 lb. and fiO lb. jx'r sq in without accident 

■Tho circumstances of tunnel workers differ from 
those of divers in that they have to work much 
longer shifts under pressure, though the pressures 
thomsclvcs are never so high as those exjwrienced 
by divers. In times past the mortality among the 
tunnel and caisson workers from compressed air 
illness was so heavy that many countries ailopteil 
State regulations designed to protect the men by 
limiting the length of shift and enforcing some 
sort of nadual decompression. Undoubtedly these 
regulations have done good, but m the light of 
modem knowledge and experience they could be 
improved so as to give greater security to the men 
while avoiding the costly waste of workmg time 
resulting from some of their clauses 

If the civil engineering of the future is going to 
call for higher pressures than the 40 lb. or 45 lb per 
sq. in that has been tho limit hitherto, it is certain 
that these rules will be found badly wanting, and 
Sir Ernest Moir in opening the discussion indicated 
that the time has come for concentrating tho 
available knowledge and experience in producing 
a rational and practicable code or system for the 
use of engineers ohar^ with the control and safety 
of workers in such air pressures. One of the diffi- 
culties of the matter is that there is a very mat 
difference in the susceptibility to ooraproased air 
illness of different individuals, which at present 
can only bo discovered by trial, so that oases of 
illness are still to be expected under a system which 
is quite safe for the average man. Fortunately, a 
cure 18 available in ‘ reoompression ’, which if applied 
sensibly and at once is certain. Sir Ernest Moir, 
by his mtrixluotion and employment of the ‘ medical 
air lock ’ for applying this treatment, has been 
Hie means of saving many hundreds of lives.. 
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Dr M'Master, wfho described the latest British 
experience at the Silent Valley dam of tho Belfast 
waterworks, mentioned many points which seemed 
to show that secondary factors, such as the tem- 
perature and humidity of the w'orkings or a slight 
vitiation of the air supply, which would be unim- 
portant in iliving work, made a marked difference 
in the number of cases. In tho sea we have a 
continuously graded range of hydrostatic pn'ssures 
through which tho diver can Iw decompressed as 
he gradually ascends, bui in caisson work the 
jiressures can only be roughly arljusteil to tho 
theori'tical requirements, so that, though all serious 
illness was jireventeil, a gooil many minor but 
painful cases of • bends ’ had to bo treated by re- 
compression, and to cure them it was found neces- 
sary to recompress many of the patients to 5 lb. 
aboye the pressure at which they had been work- 
ing (about 35 lb ) This contrasts strangely with 
exponeneo of divers w orking at 50 lb pressure, w ho 
when they develop similar symptoms are nearly 
always cured by recompression to a mere 15 lb or so, 
which greatly simplifies and shortens the treatment. 
But divers, being on board ship, are generally treated 
immediately the symptoms apjx'ar, while men on 
engineering* work may have time to get home before 
they become ill and then may not present them- 
selves for treatment for some hours. This probably 
underlies tho difference, and the iKiint illustrates 
one of the difficulties of the engineer, ho cannot 
verj well insist on a shift of a hiindrtd men hanging 
about round the works for' an hour or two after 
they have finished work for tho day on the off 
chance that one of them may develop compressed 
air Ulness, but tho salvage officer with his handful 
of divers can easily arrange for there to be no 
means of getting ashore until the danger period 
is past. 

Mr Davis, jun , m the course of an interesting 
review of tho history of tho subject, dosenbed 
apparatus lately introduced by Messrs Siebe, 
Gorman and Co. for very deep diving, including 
a large sti'cl pressure chamlier w'hich is lowered 
under water so that the dner can enter it on 
the completion of his job and be hoisted inboard 
without releasing the air pressure from his body 
A long decompression can then Ik' conducted in 
warmth and dryness instead of under water with 
much discomfort and fatigue as hitherto, while tho 
ship is free to slip her moorings and get clear or 
fire blasting charges, which could not otherwise bo 
done until the diver's decompression was finished. 

Sir Leonanl Hill and Commander Selby spoke 
of tho experimental diving which has been carried 
out for the Admiralty to more than .300 ft. or 130 
lb pressure, using the Davis decompression cbambei 
and other special devices One unexpected and 
rather awkward finding w'as that, though all the 
divers were picked men who had been put through 
a specially searching medical examination, some 
of them became abnormal mentally (or emotion- 
ally as Sir fjoonard Hill put it) whilst under this 
high pressure, and on their return to the surface 
could remember nothing of what they had been 
doing before they began to ascend. This effect 
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might be attnbuted to the high partial pressure 
of oxygen in pure air when breatbm at 1% lb , or 
to iropunties m the air which was actually supplied 
to the divers, but Sir Leonard Hill has made teats 
on the aamo men which satisfy him that neither 
oxygen nor carbon dioxide is responsible It 
seems to be an extreme case of the subtle change 
m character and behaviour whuh comes over some 
men at less high air pressures and is well known 
to experienced divmg officers Divt rs affected in 
this way TOnorally keep fairly qmet on the subject, 
as they do nut wish to be thought excitable or 
foolish about their work The steel decompression 
chamber was employed to gn at advantage in these 
experimental divts, but, as Prof Haldane jiomted 
out in concluding the discussion the stages of 
decompression given to the men were not talcu 
lated on the principles which have proved so satis 
factorv hitherto and do not appear to havt given 
sufficient margm of safety This is a matter which 
can easily be rectihed if necessary without m 
validating the uigemous methods and appliances 
which have been elaborated for this extremely 
difficult sort of diving 

The Italian divers now working on the wreck of 
the Fgypt at a depth of 400 feet have cut out all 
danger of eompres^ air illness and the need for a 


host of hampering precautions by using the Neu 
feldt and Kuhnke armoured apparatus, which, 
though flexibly jointed, sustains the enormous 
hydrostatic pressure of 170 lb per sq m corre 
sponding to that depth and enablm the man inside 
to breathe aur at atmospheric pressure The gam 
in safety and economy of workmg tune which 
results 18 partly offset by a loss of mobility and 
manual efficiency as compared with a rubber 
dressed diver, but this ogam is compensated by the 
elaborate grabs and ma^mery of the salvage ship 
The divur on the bottom has become less the work 
mg agent and more the eye and bram directing 
engines which are lowered to him and worked from 
above Conceivably sumo such scmi automatic 
system of working may develop m caisson and 
tunnel work, though it does not seem called for 
with the pressures likely to be used in the near 
future None of the speakers expressed any doubt 
that all serious illness could be prevented by suit 
able decompression the real problem is to key 
these lenrthy decompression periods in with the 
design of the tunnel, the scheme of work, and 
the svstem of shifts, so that they may become 
something loss wasteful anil unsatisfactory than 
hours of enforced idleness passed in dismal steel 
cylinders G C C Damant 


Centenary of the Royal Geographical Society. 


T HL Royal (geographical Society will celebrate 
on Oct il and the two succeeding days its 
centenary of inauguration The Duke of York will 
open the proceedings on the afternoon of Oct 21, 
and delegates from the boci^td do Geographic, of 
Paris, and the Gcsellschaft fur Erdkunde of Berlin, 
both of which have already celebrated thi ir con 
tenarics will present addresses In the evening. Sir 
Charles ( lose, president, Mr Douglas Freshfield, Sir 
Francis Younghusband, the Marquess of Zetland 
and Dr H B Mill wUl speak on the history of 
the Society On the mominra of Oct 22 and 23, 
a senes of short papers on “ The Habitable Globe ’ 
will be read by British and foreign ^graphers, 
and in the afternoon of Oct 23, another senes on 
“Incidents m the History of Exploration” will 
be read by Lord Lugard, Sir Martin Conway, Sir 
Francis Younghusband, Sir Halford Mackinder, 
Col H Bury, Mr J M Wordie, and others The 
centenary dinner of the Society, at which the 
Pnnee of Wales wdl preside, is to be held on 
Oct 23 

Enjoying, on Deo 31, 1929, the enviable roll 
of 6369 members, inclusive of b79 women, the 
KoyaJ Geographical Society emeiges from one 
hundred i^rs of vicissitudes a successful and 
vigorous English institution Among our readers 
there must be some of an earher generation 
privileged to retain contemporary recolleotions of 
intercourse with intrepid pioneer discoverers who, 
in their day, hfted the veil m fields of the Society’s 
operations-^, for examide, John Bae, Erasmus 
Ommanney, McClmtock, Inglefield, Nares, Leigh 
Smith , of John Kirk, Grant, Burton, Joseph 
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Thomson To thi sc elders the centenary proceed 
mgs should for this reason, bring especial interest 
and point 

Sp^e would not wrmit notice hero of the posi 
tion of geographical knowledge among the nations 
at the time of establishment of our homo bom 
orgamsation Most of us know, however, that in 
the early years of the nmeteenth century, science 
was moving defimtely towards co operative effort 
and in departments-— its horoscope was oast that 
way though no seer maybe could have forecast 
our present day delimitations and specialisation 
There sprang into existence new bodies —offshoots 
of the parent Royal Society — and with each that 
institution observed terms of amity, though 
Banks was, perhaps an unduly obstinate element 
Among such were the Geological Society (1807), 
Institution of Civil Engineers (1818), British 
Association (1831) As regards individual effort 
and consequent influence on thought, it is useful 
to recall that Lyell published the first volume of 
his Principles of Glmlogy ” in 1830 , that year 
witnessed also the issue of Charles Babbage’s 
argumentative * Reflections on the Decline of 
Science in England ” 

Already, however, in the geographical domain, 
Pans bad instituted the Simi^ra de Gdographie 
(1821), Berhn, the Gesellschaft ffir Erdkunde 
(1828) There was at thw penod half a world of 
unknown tracts of land to conquer All Europe, 
too, was discussing the achievements of Baron 
Alexander von Humboldt, traveller and naturalist 
This illustnous geimapher, welcomed constantly 
in English philosophical circles, had been elected 
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a foreign member of the Royal Society m 1815, 
had dined with the men of science at thtir club 
m 1817, aocompamed by Arago and Biot, visiting 
them agam, with Kater as host, in 1827 Much 
was to ensue from theee movements and inter 
national greetings and fnendshim 

In the last named year, anotner London dinmg 
club, the Raleigh, composed mostly of men m 
travelhng proohvitiee, came mto bung, and it 
early reali^ that a Biitish institution for the 
advancement of geographical science was a noces 
sity The idea found current expression in the 
influential Ltterary OazftU In the issue for May 
24, 1828, over the imtials ACC , the following 
appeared This society [tr the Asiatic] has 
certainly filled up one great hiatus but thcic 
IB another almost equally important to supply 
I allude to the want of a Geographical bociity, 
a want which is the more smralar, as our nation 
has always been, and still is, the very foremost in 
promoting geographical discoveries I am eon 
vinced that if such an Association were now to be 
formed it would in a few years become even 
more eminently useful than the famous society of 
Pans ’ 

The outcome of vanous individual efforts and 
alhances of views was the foundation of our 
London society, brought about at a pubhc meeting 
held on July 16, 1830, and under the advantageous 
and able chairmanship of John Barrow, secretary 
to the Admiralty Viscount Godench was elected 
the first president King Wilham IV became 
patron, directing that the Society s title should 
be the Royal Geomphical Society ” Further, 
His Majesty granted an annual donation of fifty 
guineas to constitute a premium for the encourage 
ment and promotion of geographical science and 
discovery Four hundred and sixty names were 
enrolled, forty three of whom were naval officers 
fifty officers of the army all the leading states 
men of both pohtical parties, mcluding the Duke 
of Wollmgton (then Pnme Minister), and men of 
science eminent in all its branches 

The first president. Viscount Godench, was not, 
m stnet sense, a geographer neither had his 
quahfications, so far as one can be aware, any 
particular scientific bearing or si^ificance His 
mterests lay in active pohtics Notwithstanding 
theee drawbacks, if ind^ they were, he seems to 
have been considered a good figurehead for a 
Society that had to make beginmngs, and a safe 
one to start with Educated at Harrow and St 
John’s College, Cambnd^, he entered the House 
of Commons as the Hon Fredenck John Robinson, 
filled vanous subordinate posts, eventually becom 
ing Chancellor of the Exchequer from 1823 until 
1^7 Upon Canning’s death in 1827, he was 
raised to the peerage as Viscount Godench, and was 
Pnme Ministo for a short while At the time of 
election to the presidency of the Royal Goomphical 
Society he was Secretary for War and the Oofomes, 
and a fellow of the Royal Society He was created 
Earl of Ripon m 1833 

The OentUman’s Magazine, under date Nov 14, 
1831, provides a bvely notice of the Society’s 
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inaugural session, hold in the rooms of the Horti- 
cultural Society in Regent Street We read 

‘ 'The first meeting for the season of the Royal 
Geographical Society took place, the president, 
Viaeount Godench in the chair Tlie room was very 
much crowded to witness the presentation of his 
Majesty B first prwniura of fifty guineas, placed at 
the diapotial of the bocioty, to Kicliaid Lander, for 
his discovery of the termination of the Niger, or 
Quorra, in the sea After the secretary had read a 
long paper by Col Leaoli on t)ie very interesting 

r ation, Is the Quoira tt o Niger of Antiquity 
noble ciiairman stated that the meeting had 
been made sjieoial for two specific objects both of 
great importance to the general purposes of civilisa 
tion but more juirticularly to this Nation The 
first was to present on this the first occasion on 
which the Society liad to disjxise of the bounty of 
his gracious Majesty the prize to an mdividual 
ceitainly the most enterjinsing of those men who 
had their names recorded iii the annals of geographical 
discovery He felt convmiixl all who hoanl him 
would agree that the first awanl placed at the disposal 
of this Society by their gracious Sovereign could not 
bo more apjirojinatoly disposed of, than by conferring 
it on an individual whose talents courage and enter 
pnse hod achieved so much for the advancement of 
science IIis lordtiliiii then presented Lander, who 
rose for the purpose from his seat at the noble ihair 
man s right hand with the first premium The latter, 
m a few words returned his acknowledgments and 
expressed his det p gratitude The second proposition 
was to moorporate the \frioan Association with the 
Society, which was (arried 

Here it should be mentioned that the African 
Association, referred to as merged m the new 
Society was formed in 1788 mainly through the 
efforts of Sir Joseph Banks and Major Rtnnell 
It had a small but select membership, and as its 
name would imply concerned itself with the ^ 
graphxof Afnca and with schemes for forwarding 
exploration in that continent 

In connexion with the first allotment, in 1830, 
of the Royal premium to Richard Lander, it may 
bo recalled that his pioneer explorations (and those 
of Mungo Park) are commemorated by an obelisk, 
erected last \^r on Tebba Island in the Middle 
Niger A tablet bears the following inscnption 
To Mungo Park, 1705, and Richard Lander, 
1830 who traced the Niger from near its source 
to the sea Both died in Africa for Afnca ’ 

The fifth annual premium at the disposal of 
the Society took the form of a gold medal, and the 
practice continued On the accession of Queen 
Viotona it was rtsolvtd to award two gold medals 
annually (1) the Founders medal (2) the 
Patron’s medal 

For a whole decade after inception, the Society 
met in the apartments of the Ho^cultoral Society 
Thore^ter, circumstances necessitated sojourns 
elsewhere, so that the Society became i^lf a 
traveller, seeking yet not securing a fixed location 
where all its functions could be performed under 
one roof Theee penmtotic phases are happily 
ended Its house at Kensmgton Gore, occupied 
in 1913, offered settled habitation, and a long- 
obenshed scheme for additional bmldinra has 
come to fnution It is gratifying to learn that the 
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Htructures include a meeting hall with Heating for 
850 persona , ample library apace, worthy of the 
Society’s fine coUection of bouka , with other 
eaaementa necessary to comj^lete the working 
scope and social aims of a scientific corporation 
of this kind. 

No reference to the Society would bo adequate 
without testimony to the wonderful and en- 
lightened activity it has consistently displayed in 
reganl to exploration in Afnca and in Awtio and 
Antarctic regions, and help in such undertakings 
as the successive Mount Everest Expeditions, 
as well as in others Scientific men and a vast 


public are well aware of these services ; and, 
should the lands fail in a measure, there remains 
the air. Already the Society has encouraged the 
British Arctic Air Route Expedition by supplying 
it with “ the best instruments it could furnish, 
and a little of its money 

It remains to add that Admiral Sir William 
Ooodenough has boon chosen as the new- president 
in succession to Sir Charles Close, whose term of 
office ends as the one hundred and first year of 
the Society begins. Scientific workers generally 
wish the Society continued prosperity and increased 
activity in this second century of its existence. 


Obituary. 


Mb. M A. Giblktt. 

W HEN 111 1924 it was decided to take up again 
with renewed energy the development of air- 
ships, it at once bwame clear that a prime necessity 
was a specialised meteorological service devoted 
entirely to airship problems. What exactly were 
those problems was not known • weather fore- 
casting was obviously one, but there were others, 
not yet formulated, eoimcctitl with the forces 
present in the atmosphere which would aflPeet 
largely the success of airship transport It was 
therefore necessary to ])laee the new Airship 
Ser>MecH Division of the Meteorological Office 
under an able Superintendent The man chosmi 
for this resfionHihfe post was at the time a rela- 
tively junior Assistant Sujiermtendent in the 
Forecast Division, but a man who had alrearly 
made his mark by his scientific ability and out- 
standing personality. 

Mr M A. (Jihlett was then only a little more 
than thirty years old, having been bom on July 15, 
1894 He had been educat<*d first at tfpton 
School, Slough, and Modern School, Maidenhead, 
and then at the Universities of Reading and 
London. Three years as nautical master on the 
Cailet Ship WorreMer uniler Capt Sir David 
Wilson Barker were no doubt responsible for his 
becoming interested in metcorelogy, and in March 
1919 he joined the staff of the Meteorological 
Office for training preparatory to going out to 
the British Expeditionary Force in North Russia 
on meteorological duties He sailed for Russia 
at the end of July 1919 and received his com- 
mission as 2nd Lieutenant in the Meteorological 
Section, Royal Engmeers, while actually on the 
voyage. Ho W'as stationed at Archangel, but 
had been there only a few weeks when the British 
Expedition was withdrawn. He returned to the 
Meteorological Office and resumed his duties as 
professional assistant in the Forecast Division in 
October 1919. 

As soon as Giblett received his appointment 
as Supenntendfuit of the Airship Division, he set 
to work with ^at energy to plan and build up 
the meteorological organisation which was to be 
an integral piart of the Imperial scheme for the 
development of airships. At first this scheme 
only visualised an airship route to India. Ho 
found an almost unexplored field before him. 
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It is true that at each end of the route there wore 
highly developed meteorological services, but be- 
tween the shores of India and the cast of the 
Mediterranean there was no meteorological service 
and no synoptic charts had ever been drawn for 
these regions Further, although practically every 
country in Eiirojie prepares its own synoptic 
charts, then* was no single chart of Eiirojie on a 
scale sufficiently large to make it possible to study 
in detail the changes of weather even m Europe 
as a whole Giblett therefore set to work to 
collwt fmm every possible source observations 
for the whole area embracing the route from 
England to India, and from these prepared a 
series of daily weather charts for a whole year 
It was a stupendous piece of work, w hich is not 
yet entirely finished, but with the aid of these 
charts it was possible to stiuly the routes open to 
airshiM and to calculate in detail the times it 
would occupy to travel each route m different 
types of weather 

Although at that time the route to India w'as 
the only one on w'hich it was planned to employ 
the aiiuhips, it was necessary to make a pre- 
hminary survi^ of pussiblo airship routes to all 
parts of the Empire In 1926 this became an 
urgent problem, tor the Air Ministry wished to 
laco before the Imperial Confereiice which was 
eld in that year a scheme for the development 
of Imperial air transport This scheme was 
present^ to the Imperial Conference in a book, 
afterwards published, entitled “ The Approach 
towards a System of Imperial Air Commumca- 
tions ”, in which sections on the meteorological 
investigation of the England-India route and 
on the meteorological organisation in connexion 
with the development and operation of airship 
services were written entirely by Giblett. This 
description of possible routes, the necessary 
ground organisation for meteorology, and the 
co-operation required between the metrological 
services was a remarkable piece of work and 
received much commendation at the Imperial 
Conference . it showed a power of planning and 
organising seldom met with in so young a man 
and a ‘ scientist ’ to boot. 

It had by that time become clear that meteoro- 
logy would play an important if not the chief 
(Continutd on p. 619.) 
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The Electron Theory of Metals.* 
II H F 0 W 1 .RR. F.RS 


F rom the point of view of the clcetron thcH)ry, 
a metal Ih any boIuI whieh ih a gocal eondiietor 
of eJeetneity Fn attomptuig t<J Hurvey roughly the 
]»re«ient position of tho electnm theory of metala, I 
cannot guarantee that ^»hat I say will lie eveiy- 
where up-to-date, but I shall be hatiHfie<1 if I can 
indicate the standing of the theory, oa re-estab- 
linheil by quantum mcchanicH 

Thb Natubb of a Metal and (‘lassical 
Theory 

One may atwiime that theeleetron theory of metals 
elTeetively began with IJrude. At any rate, the 
triumphant explanation hv Iiih the<»ry of the rela- 
tionahip lietw'emi electneal and thermal eondue- 
tivitiea gave it it« firat real stait Tlie th<>or\, of 
eourae, waa baaed, and la atill baacii, on the aimplity- 
ing approximation, now fairly "ell justified, tliat a 
metal eonaiata of a numlier of positive ioiw atniua 
that have loat one or more eleetrona— more or Iwa 
permanently rcKident at the jKiaitions pe({uiicd by 
tho latticu structure of the metal crystal, together 
with the lost electrons free to move about among the 
IKwitive 10 ns 

The simplest assumjitioii of all, whieh shoiihl 
lie correct for monovalent metals like the noble 
metals and tho alkalis, is that each atom sets loose 
exactly one electron. The electrons ami 10 ns act 
on one another with tho usual Coulomb foixi-s, but 
to the first approximation the effect of these from 
tho point of view of an electron is to mako the in- 
terior of tho metal an electrically^ neutral region of 
roughly constant poatttve potential, such that work 
must be done to extract an electron ami leave it at 
rest outside in free space at zero potential. Inside 
the metal, then, to this approximation the free 
electrons will behave like a perfect gas of uncharged 
|iarticlcH of mass m, the mass of the electron Tn 
tho next approximation we must reeogmse that 
there are regularly arrangixl spots (the ions) where 
there is a more or less violent deviation fiom uni- 
formity ; classically, a moving electron will suffer 
collisions at these spots. The electrical resistance 

* An abrldseil vonion of the tKCnty-llnt KeUIn Lecture drli\rfiMl 
at the InaUtotlon of Bleetrloal Bagineen nu Hay 1 . 


of a metal is tletermiiicd by the rate nt which these 
collisions dissquitc the directi’fl momentum in a 
Im-uiii of moving electrons 'I’lic mean sjiacc nite 
of dissijidtion of this moment iim, p, involves a length 
which one calls the mean frts* path A, 

f/p_ _ij 

dx A 

The clnsHicHl theory inchidetl in its initial siie- 
eesses even the jireiliction of eondiietivdies of the 
right firder for not unre.isonahle vahii*s of A But 
it was rults.1 out of court by at h'ast one outstanding 
diflieidty, that a jx-ifect gas of om* fn'c eli>etn)n per 



atom would lUH-essanly i-oiil i ibute R to the specific 
heat of the metal, that is, 3 cnloimh jier gram- 
atom JXT degref> Kelvin, wheieas no eoiiqiarable 
contribution is allowable The vibrations of the 
massive ions satisfactorily aeiount for the whole 
(sec Fig 1) Theie an> also other diftieiillies The 
mam fliflii-ultiea could have been tuniisl by supjxis- 
ing that there were only a few free electrons fining 
all the work . they would then require to have corre- 
sjxmflingly long free paths The surprising effect 
of small traces of imjmntv ujxm cfmdiictivity re- 
quires tliese long fret' pal hs to lie real But classic- 
ally it was quite impossible that tho free ^lath 
shnidd be much longer than the atomic spacing in 
the lattice 

Thb Qiianti’m Mei'Hanioal Kemsion 
All these and siiiiilar difficiiltu's have Iss-n en- 
tirely removed by the quantum mcchanios using 
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Drude’8 modnl uiialterod. In fact, it waa the I where r, «, I are positive int^ers, and the corre- 


dynomios of electrons, not the physical model of a 
metal, 'a hich was wrong and impeding progress. A 
recognition of some of the more subtle features of 
quantum mechanics is required to put us on the right 
track. Let us therefore make a fresh start by ^s- 
cussing the quantum mechanical behaviour of a 
single electron in the approximate potential field 
provided by our model of a metal. 

Quantum mechanics assigns to any such system 
a certain number of possible stationary state's the 
energies of which arc fixed by the condition that 
solutions of a certain linear differential equation 
(SchrOdingcr’s) shall exist, satisfying certam physic- 
ally obvious requirements If V is the jiotcntial 
energy of an electron, h Planck’s constant, and v* 
the famihar operator of Laplace, then this equation is 

and the possible values of W are the possible total 
energies of the electron Now our picture requires 
y to vary rapidly near the metal boundary, and 
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otherwise to lie either 0 or aceoiding to n hether 
ue are outside or inside The transitional region 
is probably fairly thin, but we need not at this stage 
Morry about it, for it can lx.- shown that it makes no 
difference if we take it instead as a sudden step. 
Again, as this step is fairly high (10 volts or so would 
bo high for present purposes), it makes little differ- 
ence if we take it infinite. We have then to solve 
the wave equation 

where E is kitichc energy, subject to the comhtion 
that ^-=0 on the boundary and outside, where V 
becomes infinitely greater than it is within.* 

It is easy to solve this equation if the region 
within which the electrons are confined is a rect- 
angular box of edges a, b, r. The shape of the box 
can be shown not to matter for practical apphea- 
tions. For this simple shape the possible kinetic 
energies are given by 

to slilch oar ptudcal nsiulrfimnti reduce la 


spondiiig function is 

, , vrx . irsi/ . trte 

^ sin sin ^ . 

We now find, on account of the smallness of h and 
in spite of the smallness of m, that if we take a box 
of any ordinanly small size, let us say 1 mm.*, or 
even a cube of edge J x 10 * cm., a wave-length of 
visible light, the energies of the possible stationary 
states lie so close together that we cannot distin- 
guish them for practical puiqioses from the con- 
tinuous distribution allowed by classical mechanics. 
If wo then pack into such a box a number of electrons 
cumi[>arable with the number of atoms in the same 
volume of metal, and if they do not interfere with one 
another in any n<ay, we get a distribution of free 
electnins indistinguishable from the classical (Max- 
wellian) distribution of Drude’s theory — with the 
same properties and the same failure os a n>pre- 
sentation of an actual metal. 

Here quantum mi'chaiiics makes its first really 
fundamental contribution in this field, us was first 
pointed oaiformetal theory by Sommerfcld It is that 
one can never, t'ven in zero-order approximation — 
even in the hmii of vanishingly small mtcractions of 
the jiarticles’ mutual potential energy — treat a oora- 
poHite assembly of two or more electrons by simple 
combinations of the states possible to one electron. 
This IS not at all (at least to the present depth of our 
analysis) becaius' of the Coulomb repulsion betwe<*n 
them It appbi's eijually m the limit when this may 
bo Hupposcil to b(‘ neutralised. It is nut because of 
other forces which might bo regarded as givmg the 
electron a stze It is something far more funda- 
mental, enU'nng into the quantum dynamics be- 
cause its equations are all linear in the fundamental 
wave-function and entirely foreign to classical 
particle dynamics because its equations are essenti- 
ally non-linear, for example in the momenta. It is 
mathematically like a 6|)eciea of interference due 
to the superposition of wave systems, with wliich 
we are famihar in ordinary oscillating systems, 
though this analogy must be used with extreme 
caution One is apt to think of tl)o do Broglie wave 
systems associated with particles by the quantum 
mechames as wave systems like electromagnetic 
waves m the ordinary si>ace-timo of physics. But 
the wave system of a pair of electrons, for example, 
so far as it is anything describable, is strictly a wave 
system in a six-dimensional space, and so on for 
muie electrons. Electromagnetic or optical ana- 
logies are invaluable, but when we wish to use our 
results by interpreting them in physical space-tim^, 
the greatest caution may be necessary. 
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Whatever may be the correct physical description, 
the theory is certainly of such a form that {xtsmblc 
states of two or more electrons present m a single 
box together are confined to a selection only of all 
the states that can be built up by repetition from the 
states of a single electron. The proper selection can 
be simply described by saying that no tiro electrons 
can ever bt simnltaneouely in the same HtaUonary atate 
This rule holds for all assembhes of electrons, for ex- 
ample, for a single free atom, for which it was first 
detected semi-empirically by Pauli It is generally 
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now known as Fault's principle The principle must 
1)0 strictly interpreted. We shall hiave to admit 
later on that electrons have a spin of their own 
and an associated magnetic moment which is cap- 
able of exactly two orientations, along and against 
any magnetic field. These two onentations may 
be regarded as the two possible values of another 
(luantum number which, with r, s, and f, makes up 
four for each electron. The stnet enunciation of 
Pauli’s principle is, then, that in any assembly of 
electrons no two electrons may ever have the same 
Jour quantum numbers 

I have deliberately stressed the independence of 
Pauli’s principle of any crude mutual potential 
energy between the electrons. I’hiaisthccorrectand 
only not misleadmg attitude to adopt at the present 
stage of development of the theory But perhaps if 
the recent researches of Eddington prove ultim- 
ately fruitful, one may hope to fuse together Pauli's 
principle and Coulomb interactions as two mani- 
festations of a single, more comprehensive scheme. 

Quantum mechanics cannot yet predict that 
electrons will in fact obey Pauli’s principle ; it can 
as yet only show that if initially all electrons obey 
this prmciple, they will continue to do so for ever. 
In fact, it seems they always do obey it. As has 
been said, it was its introduction into metal theory 
by Sommerfeld that gave metal theory its now start. 
Allowing fur Pauli’s principle, we find that the 
number of free electrons with kinetic energies be- 
tween E and E-\-dEia.n unit volume of on idealised 
metal, instead of being given by the familiar dis- 
tribution law of Maxwell, 

n(E)dE’-A'f^l^E*dE, (1) 



is given by the slightly difiorent law of Eermi and 
Dirac, 


n{K)dE 


EtdE 

" k* 


(2) 


A, A' are constants so adjusted that the total 
number of electrons of all energies is correct — 
perhaps the equivalent of one per atom for a mono- 
valent metal It will lx? noticed that equation (2) 
reduces to equation (1) wh(>n A is very small, but 
there is no resemblance when A is large When A 
IS large its value is given approximately by 




where n is the total density of the electrons. 

Just here is where the very small mass of the 
electron fakes effect. Obviously, A depimds on the 
mass, and turns out to bo large for electron den- 
sities of the order of metallic ones, so largo, in fact, 
that the distribution would be quite uiiclossical 
even, for example, for copper at 1500° K. This is 
shown cleaily by the actual distribution law 
sketched by Nordheim in Fig 3 At ordinary room 
tomiieratures, and even well above, the distribution 
is such that, ni'arly enough. 


n(E)acEi (K<E), 


H(E)cce X ^rjni (A',- A’) 


What happens iHtbat iitallKuchti'mix'iaturesprao- 
tieally every jxissible electronic state for which 



Fra 4 Sppdnc btat u> arrv tin I'nrlei Indicate olacrvoil vnliiM 
CUTvn a and a’ are jVh>o curviH wliUJi caiiwd be made to fit 
curve e M a and 6 Is lirro liit<*ri>n*tcd an the contribution of Ui 


E<E Vi occupied by its one electron, while for 
E>E practically all are empty. The very few 
electrons that are there ore too few to worry each 
other, BO that they can obey Maxwell’s law. 
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Wo find at onoe that tho apocific heat diflScuIty 
molta away One can Bce at a glance from Nord- 
hcim’a figure that the change of energy content with 
change of temperature must be very nmall De- 
tailed calculation confirms this and gives the total 
kmetic energy, , 

p ir A*/3n\'. 3»N» 

**■ “^40 ' m\ TT ) ^ 3A* \ IT / ’ 

from which the bjiccific heat contribution is utterly 
negligible It is, in fact, too small, and later mon‘ 
refined calculations by Bloch make it rather larger 
generally and ]>oHsibly much larger in a limited 
region, so that it is able to account in a most satis- 
factory way for certain interesting hpecifio heat 
anomalies such as have Ix'en found by Simon at 
fairly low tcm|)eratures for grey tin (sco h’lg. 4) and 
other metals The constant term, on the other 
hand, is large , the ehs-trons have a large ' zero 
point energy ’ But this is w ithout im|H>rtance for 
metalhe phenomena 

Tdk New (’omiui'tion Thkobv 
We have so fur considered equilibrium statisi only, 
and lini e still to u])pl,v the new theory to con<luctioii 
problems, states of steady flow' 

In a pn'liminury survey, Soinmeifeld reviscsl 
Dorentz’s calculHtions by using the new equilibrium 
ii(K) inst(>ad of Maxwell's, and showed that to give 
observcil conductivities tho mean fn'c jaiths must 
Ik* very long As we have seen, this is all to the 
gooii for empincal reasons, but classically a free 
path in a metal of from 10 to 100 interatomic dis- 
tances K(*cmK to be nonsense. Quantum mcehanic- 
ally, however, it is just what we must expect, 
08 the work of Houston, Bl(x*h, anil Veierls has 
shown For if one examines tho behaviour of an 
electron now no longer m a rc'gion of uniform 
potential but in n jKitential with vanations which 
are perfectly 8paee-p<*riodie, one finds that though 
these jx'riixlic variations alter the energies of the 
stationary states of an ehs-tron in the box, yet they 
do not affect at all its power to move freely through 
the box in a given direction. 

Such jK'rfcctly pcnwlic vaiiations of potential 
can correspond only to a metal which is a |H*rfoctly 
pure, |M‘rfect, single crystal at zero temperature, 
assuming that then all the ions are at rest relative 
to each other. But in such a substance the mean 
free path of an electron with a kinetic energy of 
a few volts should be infimtely long, and the 
sulistance should jx)as(>sH an infinite conductivity. 
One can give on analogy to these long or infinite 
free paths from physical optics. Light in passing 
through an optically homogeneous medium such 


as air or many crystals is to a first approximation 
not scattered or absorbed at aU, though every 
molecule is a potential scattering centre. As 
was first shown by the late Lord Rayleigh, it is 
only local deviations from perfect uniformity that 
scatter the light ; deviations which in a dust-free 
gas are probably fluctuations of concentration, and 
in a crystal flaws and foreign bodies. Just so the 
lie Broglie waves of tho electron are not scattered 
by perfectly n*gular lattices but only by random 
deviations from perfect «*gularity, due to thermal 
agitation, to strains, or to impurities 

This description, however, is still not entirely 
mlcqiiate It is quite certain, both theoretically and 
from X-ray evidence, that at the absolute zero of 



tcmjH.*rature the ions of a metal crystal arc not at 
rest in their jiositiuns of et[uihbrium but oscillating 
almut them, the whole crystal containing a con- 
siderable irreducible zero point energy of oscillation 
This fact (see Fig 5), which at first sight appears 
destructive of the theory, urges a closer investiga- 
tion, for conductivities certainly tend to infinity in 
favouiable coses as tho tt*mperaturc tends to zero, 
even if supra-conductivity docs not appear. It is 
then found that one cannot projH'rly discuss the 
mean free path without investigating in detail the 
exchange both of energy and momentum between an 
electron and the lattice, which must occur when a 
free path is terminated. 

One can analyse the motion of tho ions in tho 
lattice into elastic waves in tho manner of Debye 
in his theory of 8|iecific heats. In order that a free 
jiath may be terminated it is necessary — 

(1) That an electron of energy E and momentum 
p shall bo transferred to E', p', which latter, by 
Pauli’s principle, must bo a vararU, nUUumary state. 

(2) That the oscillatory state of the lattice shall 
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ohango to a now Btate, absorbing the energy and 
momentum diffcrencea E -E', p -p'. 

At high temperatures there w comparatively 
little difficulty in fulfilling these requirements, but 
at low temperatures Pauli’s principle makes it diffi- 
cult for an electron to do anything but gain enei^, 
while the oscillations of the lattice, lieing almost en- 
tirely in their lowest state, find it almost impossible 
to lose energy. Thus the chance of exchanges (in 
spite of zt'ro point energy), and therewith the resist- 
ance, rapidly dimiiiislios 

Quantitative investigation on these lines has btHMi 
carrietl through exactly for high temperatures and 
yields an electrical resistance varying as T, in imI- 
mirable agreement with expciiment . At low' tem- 



peratures the investigation is much more difficult, 
and theon-tical resistances varying like T’, T*, or 5P* 
have been obtained While any of these is sonie- 
timt>s in fair agreement with experiment (see Fig. 6), 
it seems to me that the final investigation has yet to 
1)0 made. We may, however, rest well content with 
what has been done until the next step can lie taken 
in relating the theory to supra-conductivity. This 
stop has not yet been taken. It may be connected 
with the theory of magnetic effects, about which 
there is much to be learnt from Kapitza’s experi- 
ments. There is as yet no theory which accounts 
for his results, and, interesting as they arc, wo must 
perforce pass them by here. 

TmruMo.FTitoTRTn FvFiifrrs. 

Before leaving the aubjeot of conductivity, I 
should record that the theory as so far developed 
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gives an explanation of reversible thermo-electric 
phenomena which in a general way is entirely 
satisfactory The various thermodynamic rela- 
tionships arc of course prt'si'rved, and the Thomson 
and Peltier coefficients are given values of the right 
general order of magnitude and typo of variation 
with absolute temperature, even by Sommcrfeld’s 
version The refinements intrcMliiced by Bloch and 
Peierls could no doubt be made to give a very satis- 
factory account for many metals. 

Fmtssion of Klkctbons 

We have so far tacitly assiimiHl that all the 
electrons stay for ever in the metal, as of course they 
woukl have to do if the potential step at the surface 
were infinitely high. But if the step is finite, no 
part of what precedes is effectively altered, except 
that formula (2) indicates that there are present in 
the metal at any time a certain number of electrons 
(depending on the temperature) with sufficient 
energy to cscapi' Since free jiaihs arc rather long, 
it IS sufficient to ignore the perimlic lattice structure 
in the potential and consider what hapiicns when 
an electron of kinetic energy E falls on a i>utential 
hU'p or hill, in which to a first approximation the 
)M>t<>ntial IS a function of the distancu from the 
lioundary alone It is easy to show that in such 
a problem the motion of the electron parallel to 
the HUifaee is unaffecteil, and the problem n*solves 
itself into a one-dimensional one. Wo can now con- 
fine attention to a stream of electrons, of energy W 
in their motion normal to the surface, incident from 
inside the metal on (wtential hills of vanous shapes 
Typical natural and idealised boundary hills arc 
shown in Fig 7 

Now the classical solution of this problem is rather 
rigiil aiul gives no scope for the observetl viinety. 
The electnm would then always come out if IF >5, 
the summit height of the lull, anil never if IF<B. 
In the quantum mechanics, however, things are 
very different. The electron never comes out if 
IF -.'T, the final height of the step, but always 
has a non-zero chance of comuig out if IF > (\ even 
though W-^B If we call this chance of emergence 
/)(IF),and N{ lF)dIF the number of electrons incident 
on unit area in unit time with normal energies be- 
tween IF and IF +dW, the total saturated current I 
per unit area which the metal can omit (supposing 
it is all collecteil as in the usual thermionio measure- 
ments) is given by 

/=«|*N(IF)Z)(IF)<ilF. 

Now on Sommerfeld’s theory wo know N{W) (Fig. 
8), and this theory is amply accurate for the present 
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application. We can calculate /)( W) and hence the 
thermionic current I. I think one may nay that 
those calculations are successful, for they show that 



D{ IF) IS sensitive to the nature of the hill, that is, to 
the nature of the surface layer, which may often be a 
layer of tm2>urity present by accuient or design The 
theoretical current is given by the formula 
I’^AT'e-x'iT^ 

whore A and \ arc constants characteristic of the 
emitter This is of the well-known proper empirical 



> 1(1 S. Tbii nurahpr, IV(W), uf rlwtroni Incldtnt on the boniMUr} 
Hitli normal rnargy W at temperaturM of 0* and 1600* Krhin 

form, but the theory further accounts correctly 
for the empirical correlation between A and x (the 
work-function), by means of the effect of these 
potential hills. T think it is fair to say that, using 
perfectly natural assumptions as to the nature of 
the boundary hill, the usual phenomena of emission 
of electrons, from hot metals, under very strong 
electric fields, and under the influence of l^ht, can 


to a first approximation be accounted for to our 
complete satisfaction. 

It is interesting to observe that an electron can 
go through a region in which its kinetic energy is 
apparently negative. Its chance of going through 
is large if the region is very thin, and dies away 
exjxinentially as the region widens. When wo 
consider the wave nature of the electron, regarding 
it as a train of de Broglie waves, we see that this is 
closely analogous to a well-known phenomenon of 
physical optics. If light is incident on a plane 
interface at an angle greater than the entioal angle, 
there is total internal reflection. But if the second 
medium is very thin and followed by a third 
medium the same as the first, there is a weak 
transmitted beam formed in the third medium 
after all. 

Maonktism asd Fsurobiacinktism. 

So far wc have licon able to proceed ignoring the 
specific interoution of the Coulomb forces between 
each pair of electrons or ions. But Heisenberg 
has shown that when these are taken into account, 
and also the magnetic moments of the electrons 
themselves, the theory, though still in a larval 
sti^, gives a beautiful account of ferromagnetic 
phenomena. 

The first step in this i>art of the thwry was duo 
to Pauli and concerns the approximation m which 
we still neglect the Coulomb interactions. We 
infer from atomic spectra that every electron has 
a spin or moment of momentum h/4w, that is, a 
one-half quantum, and at the same time a magnetic 
moment of one Bohr magneton. The Bohr mag- 
neton IS the magnetic moment of any electronic 
orbit m any atom in which the electron has just one 
umt, hj'tir, of orbital angular momentum. Thus the 
ratio of magnetic moment to angular momentum 
for the intrinsic spin of the electron must bo just 
double the ratio of these quantities for any elec- 
tronic central orbit. (Incidentally this fits beauti- 
fully into the lator versions of relativistic quantum 
mechanics which we owe to IMrao ) Kince, then, 
free metallic electrons carry each a Bohr magneton 
the axis of which can bo turned along and against 
any imposed magnetic field, the alkalis and noble 
metals would be strongly paramagnetic with a tum- 
perature-depondence similar to that of the classical 
gas theory of Langevin, if it were not that once 
again Pauli’s principle intervenes to prevent the 
accumulation of the electrons at any reasonable 
temperature into states in which an appredablo 
excess are orientated along the field. 

The susceptibility uf such an electron gas is not 
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difficult to work out exactly. It tume out that 
there is theoretically a slight reaidnal temperature- 
independent paramagnetic susceptibility of the same 
order as the usual diamagnetic one Tn combination 
with a normal diamagnetic oifect from the ions, 
this accounts very satisfactorily for such paramag- 
netic effects as are actually observed m the lighter 
alkalis. These effects arc really extremely small, 
and from hero on wc shall ignore them and speak 
OS if our idoahsed metals, neglecting specific inter- 
action effects, wore inagnetieally neutral VVe have, 
of course, assumed here that the ions are lueit, as 
they would be for the monovalent ions of tlie 
alkalis and the noble metals, whieh conlain only 
completed groups of electrons 

In mtrwlucing his theory of ferromagnetism, 
Heisenberg [lointn out that as a formal exiilanation 
of the whole lanly of ferromagnetic phenomena, 
Weiss’s familiar thwiry is completely satisfactory 
The essence of the theory is that there must be in 
the total internal energy of a ferromagnetic siib- 
staneo a rather large term which depends in a cer- 
tain way on the magnetisation Grantcil the exist- 
ence of this term, known as Weiss’s molecular field, 
everything fits together as it should, but the diffi- 
cidty has been to account rationally for its exist- 
ence, since the actual magnetic energies involvcil 
are some ten thousand times too small This defect 
quantum mechanics and Heisenberg have now 
removed. 

Heisenberg starts by directing attention to the 
gyromagnetic anomaly. When a bar of metal is 
magnotisod it requires simultaneously a proportional 
angular moment of momentum w'liich can be actu- 
ally measured if the suspension is sufficiently 
delicate Since all atomic orbits of electrons have 
one constant ratio, ej( 2 mc), for magnetic moment 
to mechanical moment of momentum,* one expects 
to observe a constant ratio between the magnetisa- 
tion and the angular momentum generated, from 
which ejm may be calculated. The constant ratio 
IS found, but for all ferromagnetics, for which alono 
until quite recently experiments have been maile, 
the value of e/m so observed has exactly twice its 
expected value. This is the so-called anomaly, but 
the observeil value is exactly what one would ex- 
pect if the magnetisation were contributed entirely 
by the orientation of the intnnsic spins of electrons 
and not of their orbits at all. Wc assume, therefore, 
that the magnetism of a feiromagnetic is derived 
entirely from the orientation of the spins of its 
loosely bound or free electrons. Heisenberg then 

• Here r li the velocity of Uglit enil */» the imtio of ebargo to nwie 
loi the electron * 
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finds that the terms tiewletl to account for Weiss’s 
field are to lie found in the effect of the (km- 
lomb forces— the electrostatic repulsions and at- 
tractions — which have hitherto been disregarded in 
our theory In this step, however, we meet one of 
the most elegant siibtletii's of quantum mechanics 
which I will try to explain by using the simplest 
possible example 

In order to get a feasible method of approach to 
the intt'raction pniblem, Heisenlierg idcalisi's the 
metal in a thffercnt way from that which we have 
useil hitherto. He imagines the crystal lattice to 
he composed of atoms, not ions, and expandixl by 
contiiiiions growth of the lattice constant until 
all the atoms are rather far afiart. This looks so 
ilifferent a inixlel as almost (if aceeptisl) to deny 
the validity of our old one — but this inconsistency 
is only siijierfieial, and it has, in fact, been shown by 
Bloch (at least, I think his argument i<t valid) that 
one can get similar elhx-ts to Heisenberg’s by putting 
the interactions into our original nuKlel , the neces- 
sary tci'hnique is, however, more eomplieatixl and 
we may follow Heisenberg, recognising that there 
18 nothing inixinsistent with our previous tnotlcl m 
his methisl of a])proximation, even if the magnetic 
and conduction electrons are the same, os recent 
experiments seem to suggest We must therefore 
diacussM the ixissiblo stationary staU's and energies 
of a largo numlier of regularly arranged similar 
atomic systems each containing one, two, fir a few 
electrons in similar oibits bufficiently loose for the 
mt(‘ractioii 8 to matter. The large numlier, though 
essential to represent .i metal, introduces merely 
complications of detail but none of kind , we can 
confine attention to tuv, and for piirpoBes of illustra- 
tion to two hydrogen atoms in their normal states. 

Now here again the linearity of the wa\o equa- 
tions comes m. It is im)K)S 8 ible, when account is 
taken of the electrostatic inWractions, for there to 
be a stationary state m w hich one electron is in one 
atom and the other in the other H we could start 
with a particular assignment we should still find, 
after a time depenrUng on the distance apart, that 
tho electrons had changed places When the atoms 
arc fairly close together those exchanges lieoome 
qmte rapid and the corresponding energy term — 
the electrostatic interchange energy, as it is some- 
tunes oalkxl — quite large and nearly comparable 
with the unperturbed energies The system, of 
course, has actual stationary states (in fact, two) 
of definite cnergicsi, which may be regarded as built 
up by superposition in definite ways out of the 
unperturbed solutions with the electrons in their 
separate atoms. 
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The two statefl have quite difiorent energies 
which vary diilorently with the distance apart of 
the atoms (see Fig. 9). In one of them the 
electron spins and magnets balance each other out 
and the system has no magnetic moment. In 
the other the spins have to be parallel and the 
system has a magnetic moment of two Bohr mag- 
netons. The energy difference of the two states, 
duo to the electrostatic interchange term, is of 
altogether greater order, at least when the atoms 
arc fairly close together, than the magnetic energy 
terms themselves. Now sup|K>so wo consider a 
number of such pairs set parallel and far apart 
from each other in a magnetic field. The magnetic 
field will alter the distribution of ail the electron 
magnets (to what exact amount, of course, it is ]>art 
of Heisenberg’s problem to calculate), and therefore 



the relative number of pairs which are neutralised 
or ]KissoHS a magnetic moment, and of course the 
orientation of the latter. It will therefon* have to 
alter the ilistnliiitinii of the iiairs among their two 
stationary states, and therewith the energy content 
of the whole system, and that, too, by an amount 
de]X‘nding on the magnetisation, which is very 
largo compared with the magnetic energies them- 
selves 

Here is the true origin of Weiss’s molecular field 1 
The atoms in a n>al metal lattice, each with an 
electron in a similar orbit, present a problem exactly 
similar in tyjie, though it requires the help of ab- 
stract group theory conveniently to carry through 
the calculations We can now safely proceed to 
the result of these calculations. Heisenberg finds, 
for a metal in which there is one ‘ active ’ electron 


per atom, that in the equilibrium state the mag- 
netisation <r is given by a root of equations which 
are essentially the same as Weiss’s. Heisenberg 
neglects all interactions except those between 
nearest neighbours, and his final equations contain 
a quantity which is practically the interaction 
energy giving the energy separation between the 
stationary states of a pair of neighbours. In order 
that the metal may bo capable of ferromagnetism, 
J, must be positive ; in order that the Curie point 
may he at a reasonably high temperature, Jq must 
be rather large Heisenberg can show in a general 
way that these conditions arc rather difficult of 
fulfilment and that ferromagnetics might be ex- 
pected to be rare and to be found only (as they are) 
among the metals of least atomio volume— a 
genuine triumph 1 * 

CoNCLUSJOX. 

It must not be thought that I am too blindly 
optimistic about the present position of the theory 
of metals There is much still to be done. I am 
optimistic to this extent — that I think that quan- 
tum mechanics, at our disposal to-day, is entirely 
adequate for a final ck'ctron theoiy of metals, or 
for any other physical tht'orj w hich can treat the 
velocity of light as infinite. But metal theory is 
still fur from adequate , 1 mean, of course, that part 
of the complete theory of metals is to dwluce from 
tho pro^icrtic>s of atoms and the principles of quan- 
tum mci'hnnics that a collci'tion of, say, copper 
atoms with a reasonable energy content will form 
a metal and not, for example, a gas. The theory 
must next specify what simplifications may or may 
not bo made m tho further treatment of conduction. 

In tho work I have dcscrilssl these more funda- 
mental problems have not been touched, but I think 
that a very promising begiiuiuig has boon made on 
them by Slater It appears likely that this work 
and the comjilete theory when it comes will very 
greatly modify the simple model which we have 
used hitherto. But part of my faith in quantum 
mechanics is derived from the fact that foranyphysi- 
cally reasonable model it provides results which 
are always in good hciisible accord with tho re- 
quirements of expenenee Theory and experiment 
may both be pushed ahead in the confident oxpocta- 
tion that we are on the right lines and that progress 
will bo sure and nut particularly slow. 

* Blorh(Zriljr*n/l/SrP*imi-,vol 61, p 206, 1060) IMU RtUI tarthrr 
RflvanrtMl thii Uii<ory by liiipnivlntf It bir low trmpentiirn wlUi tha 
brip ol vary Important nrw iiivthoili developed by BUtor (Phsnfal 
Htnm, Maroh, 1830). 


PrlnUd in Ormt Bntota »y B. S R. Clash, Lmmui, Utstsryk. 
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part in the development of airship transport, 
and that airship-meteorology must 1^ developed 
along with airship-architecture and airship- 
mechanics. It was therefore only natural that 
when the Air Ministry despatched a mission to 
South Africa, Australia, New Zealand, and Ceylon 
to confer with the governments on airship routes 
and to survw possible sites, Giblett should be 
a member. On this journey, which lasted from 
May 5, 1927, to December 17, 1927, Giblett met 
the official meteorologists in the Dominions 
mentioned and also those in India and Egyjit. 
Everywhere he made friends and impressed every- 
one with his scientific judgment and enthusiasm 
for his scientifio work. He explained the problems 
and was bmhly successful in enlisting the co- 
operation of the various meteorological services 
in initiating the meteorological observations, both 
surface and upper air, on \ihich alone a reliable 
survey of the atmosphere can be made 

During Giblctt’s absence the collection of data 
of upper winds and thunderstorm frequency in 
all parts of the world, which ho had planned before 
leaving, had proceeded apace, and progress had 
been made in an investigation into the structure 
of the wind which will be a piece of classical work 
when the results are published. 

The time had now arrived for making detailed 
plans for the j'ourneys of the new airships RJ0(> 
and RlOl At first it was proixiseil that both 
these airships should be employe on the India 
route, but early last year the plans were altered 
and it was docidnl that RlOO should go to Canada 
instead of to India This necessitati^ a new' and 
rapid moteorolomcal survey of the Atlantic cross- 
ing which could only be made with the aid of 
synoptic charts Much work was done, mainly 
by Giblett personally, to calculate the time taken 
to reach Canada on afferent routes under different 
weather conditions. In co-operation with the 
navigators he carried out on paper a number of 
crossings of the Atlantic. A date of departure 
would be chosen and then from the synoptic chart 
of the day a course would be laid down. The 
next day's chart showed where the airship would 
have been and then the course for the next day 
set In this wav the whole crossing was worked 
out m detail. A large number of occasions were 
studied and the statistics of the time taken on 
the different routes were discussed. An inter- 
esting result came out, namely, that the track 
across the north Atlantic, m spite of its greater 
winds and bad weather, was more frequently a 
better crossing than one farther south where the 
Weather as a whole is much better. This was 
against the opimon generally held. 

Simultaneously, in conjunction with the wire- 
less staff, detail^ plans for the collection of data 
by the airships when in flight were worked out, 
and areas dehneated in which the ship would 
receive its forecasts from specified meteorological 
services, these being the meteorological services 
of London and Canada on the Canada route and 
those of London, Malta, Egypt, and India on the 
India route. A scheme for handing over repponsi- 
No. 3181, VoL. 126] 


bihty from one service to the other was worked 
out in great detail. 

Those of us who worked with Giblett w’ere much 
impressed with the thoroughness wnth which he 
planned his organisation It is impossible hero 
to go into any further details of this work, but 
siimcient has jirobably lieen said to indicate the 
ri'markable organising powers of Giblett He 
was given almost complete freedom in working 
out his plans, anil he never failetl in the trust 
reposed in him 

There is not space to say much about his purely 
scientific work , but Giblett W'as one of our very 
best meteorologists. He worked on turbulence, 
and apphed the new work of Taylor and Richard- 
son to the problem of evaporation from a large 
expanse of water He was an enthusiastic follower 
of the Bergen school of forecasting and made use 
of the new knowledge of ‘ fronts ’ in all his fore- 
casting for airships. The importance of atmo- 
sphenc disturbances for the safety of airships led 
him to a detaileil study of line squalls and water 
sjioiits, ami his paiier on line squalls, which he 
read before the Royal Aeronautical Society in 
1927, contains the best review of our knowleilge 
on this subject w'hieh exists 

Added to his ability as a man of science and eui 
an organiser. Giblett jHissessed a charming per- 
Honalitv This was u great asset, for it endeared 
him to the teehiiieal officers with whom he worked, 
and he became a close jiersonal friend to (’olmorc, 
Scott, and Richmond. It is heartbreaking to 
those of UR who worked dunng the hist five or 
SIX years with Giblett to sec all his plans destroyed 
liefore they were jmt to the test, and the loss of 
BO much knowleilge and experience is a disaster 
compared with which the material loss is absolutely 
insignificant 

Giblett leaves a widow and daughter three 
years old, to whom, as well as to his mother, the 
sympathy of all will go out 

(i. C SlMHSOlT. 


Libi't -Col V C Richmonu, O B E 

ViNCBNT Gkanb Richmon d, w bo w OH killed in the 
disaster to the RlOl on Sunday, Oct 5, was the 
Assistant Director of Airship llevelopment (Tech- 
mcal) at Cardington, and as such was responsible 
not only for the design work there but also for the 
control of airship research He w'as horn on Jan 
21, 1893. His education at the Royal College of 
Science, London, was that of a ph^cist rather 
than a mathematician, and it was indicative of his 
capacity that he was undertaking work that needed 
not only an understandmg of those subjects but 
also considerable engineering knowledge as well. 

Richmond’s connexion with airships dates from 
1915, when he was dealing with the manufacture 
of envelopes for non - rigids for the R N.A.8. 
The design of the gas-ba^ and the methods of 
taking the stresses in the RlOl showed many signs 
of his experienoes of those days. His experience of 
rigid airwps was chiefly commenced in 1919, when 
he was attached to the Inter-Allied Commission in 
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Germany m the department that dealt with the 
surrender of airships It is probably no secret now 
that as a result of his expenenoe there he was con 
vinced of the folly of the school of thought then m 
the ascendency that all the Zeppehn work then on 
hand should be destroyed and we orguusation dis 
banded Just how far his opposition to this pohcy 
influenced the official decision to reverse it one 
outside those august circles is not permitted to 
know but the many tributes that members of the 
Zeppelin Companies staff have paid to him show 
that they have a full appreciation of his courage and 
far sightedness upon this occasion 

One of Richmond s earliest problems at Carding 
ton was that of carrying out full scale experiments 
for the (liicidatiun of many unsolved problems upon 
the CO ordination of wmd tunnel and fuU scale test 
results At this stage there were alarming dis 
crepancies and the existing information upon 
heavier than air craft was not of great use as the 
conditions u ere so essentially different The RM 
upon which he earned out his experiments then 
provided a fresh problem by breaung away from 
the mast and proceeding upon her now histone 
flight over the North Sea and back The present 
day Bntish moonng system shows many signs of 
Richmonds ingenuity in deahng with the weak 
nesses made apparent by that mischance It is no 
mere expression of opimon to say that it is com 
pletely successful Dunng last spring the RlOl 
at the new moonng mast weathered one of the 
worst gales expenenced in Great Bntain for many 
years past 

Richmonds position as designer of the RIOJ 
prtaented him with many problems that would have 
defeated men of loss breadth of vision Ho had to 
hold the balance between a set of conflicting re 
quirements that must have been almost unparalleled 


News an 

A niATUBF of the developments of electron theory 
dealt with by Mr B H fowler in the Supplement 
which we publish m this issue f NATims is the extent 
to wl ch older ideas have proved amenable to the 
reqiurements of quantum meohanios The electron 
cloud for example has persisted to provide with 
certain modiflcations the physical picture upon which 
moat aspects of the thecry are still develo(ed and 
the oonoe} tion of a work function for the passage 
of an electron through a surface has again emerged 
in the exj resau ns for thermionic emission m a form 
little different for practical purposes at leaat from 
its origmal one The amoimt of oo ordination and 
olanfioation of ideas effected by the quantum 
mechanics is nevertheless enormous and it appears 
the more remarkable when the wnde range of the 
electrical properties of metals to be explamed is taken 
mto accout t Whilst there are still outstanding prob 
lems notably m connexion with supra conductivity 
and magnetic phenomena as well of course as th» 
fundamental ones referred to by Mr fowler at the 
end of his lecture it will probably be generally ad 
mitted that his expectations are not unduly optimistic 
No S181 VoL 126] 


m the hutory of soientiflo research He had to 
hammer out an almost entirely new principle of 
construction that should overtome the wrealmeeBes 
m previously accepted methods as made apparent 
by the failure of the Jt38 some years before His 
materials were new and none too thoroughly 
investigated then It was decided that every 
theory about which there was any possible doubt 
should be supported by a test upon a full scale 
section of the structure He had to satisfy a panel 
of independent experts who would have the eventual 
responsibility of oertifymg his ship as airworthy 
Finally he had to oollal^rate as the necessity arose 
wnth the designers of the sister ship the RlOO 
Dunng the last few i^rs Richmond had been 
leoturmg upon airship design at the Royal CioUege 
of Science South Kensin^n and whatever the 
future of airships may be the information dissemi 
nated through that source and his students per 
sonal remembrance of their teacher will remain as 
at least one monument to his memory Operas 
pretium oet 

W* regret to announce the following deaths 
Dr D Adamson past president of the Institution 
of Mechanical Engineers on Oct 11 aged sixty one 
years 

Dr H R H Hall Keeper of the Egyptian and 
Assyrian Antiqmtiea British Museum on Oct 13 
aged fifty seve^ears 

Prof Paul Wagner director of the Agnoultural 
Besosroh Station at Darmstadt from 1872 until 1928 
on Aug 26 aged eighty seven years 
Dr C Powell H^ite for some years director of 
the Helen Swmdells Cancer Reaearoh Laboratory at 
the Umvomty of Manohestor ancLpatholowt at the 
Christie Hospital Manchester ana a member of the 
executive of the Bntish Empire Cancer Campaign on 
Sept 20 aged sixty three years 


1 Views. 

Mr Fowler has very modestly done lees than justice 
to the importance of his personal contributions to 
the subject which have been published m Statistical 
Meohanios and m numerous papers m the Procted%ng$ 
oj the Royal Soctety on 1 the Proeeedtnge of the Cam 
bridge PhUoaophteal Society 

As will be seen from Mr bowler s May leoture the 
lines of expenmental research which theory mdioates 
as being probably most profitable at the present time 
would seem to be the electron emitting properties 
of surfaces the prop^iea of single crystals galvano 
magnetic phenomena generally and supra oonduo 
tivity Probably no stimulus would be required for 
the first two m any event Both have praotioal 
applications of much importance one m oonnexicm 
with thermiomo devioee and photoeleotno cells and 
the other as the rational line of approach to a proper 
understanding of the elastic and eleotnoal properties 
oi the ordinary metals of engineering praotioe The 
mveetigations of the magnetio properties of materials 
that are called for do not however appear likely to 
be capable of such appheations and tiie same is true 
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to cm even greater extent of the reeulte to be obtamed 
from low temperature work Magnetic and oryogcmic 
laboratonee are expensive to equip cmd mamtam, 
and progress m these two directions may prove to 
be slower 

This very year of grace said Sir William Hardy 
m his presidential address to the British Association 
of Befngoration is not far from the three hundredth 
anniversary of the birth of modem science bcienco 
18 still m its raw youth yet when we think of what 
it has alrecKly achieved both as a philosophy and as 
a utility the belief in an indelmite future of progress 
upwcuds for humcmity scarcely surprises us Sir 
William Hardy told his audience that he would leave 
the hillock which ofleied a view of the relation of 
science to industry in order to climb a hill whence 
the outlcxik on mcxlem science was widei Those 
who journeyed with him must have returned refteshed 
m spirit and eager to explore what lies beyond 
Modem science is both a mode of thought and an 
austere discipline it regards nothing as impos 
sible takes nothuig for granted and accepts nothing 
on authonty Modem science which like other 
philosophies gives one of the many answers to the 
questions where man is and whither he is gcing 
IB not merely a docile slave which ministers to our 
comfort and our convenience yet it cannot help 
contributing directly to the material well being of 
mankmd for knowledge loads to mastery over the 
forces of Natuie Incleod so great and so obvious 
M the material utility of science that its deeper 
signihcance has become obscured The great utilities 
of science have been won not by aiming at them 
they are the result of the organic growth of a vast 
body of interrelated knowledge Natural science is 
a philosophic system which a man who would serve 
mdustry has to mastei as well os he can and the 
more mastery he has the better sorvic es can he render 
Jh xcTCPTiONs to the jiaiadox of the utility of science 
that the short cut to utility is to forgot it are apparent 
only said Sir William Hardy they exist when the 
ne^ of mdustiy are ahead of scientific knowledge 
Thus the search for new industrial metals is largely 
a matter of hit or miss of trial cmd error Astonish 
ingly successful as the method has been it would be 
dropped immediately if we knew enough about the 
solid state for the development of fundamental laws 
results m an immense saving of time and labour 
Assistance can bo rendered to the fishmg mdustry 
by improving the treatment of fish oils but hero 
agam the shortest road to utihty lies m the direction 
of an mcrease by experiment of the general body of 
fundamental knowledge While it is tnie that material 
progress follows advance of thought and the develop 
ment of fundamental considerations, we must not 
overlook the efleot which such material progress 
itself hcM on our whole outlook The first reaction to 
Ckipermous s deposition of man from the important 
position which ancient belief uid ancient scienoe bad 
given him was anger, and the second pessimism 
He owes the re establishment of oonfidence m him 
sdf and behd m his destmy to the tremendous 
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tiiumphs of modem science both on the theoretical 
and on the practical sides Yet the theory of pro 
grew needed a century to gam auificient ascendancy 
to ojien the way for the tremendous optimism which 
seems so natural to us Sir William Hardy also 
referred to the jiart which the State should take m 
fostering science on behalf of mdustry Industry 
still regards science as a visitor to be warmly wel 
corned only in times of emergency Mistrust of scionc e 
will prevail so long as a polite education in which a 
trammg m scientific ineth 1 and outlook has no 
place IB accepted as complete The coUaboiation of 
the State in stientific ailvani cinent is legitimate and 
necessary, but in the future a greater shate of the 
burden must be shouldered by in liistry itself for 
applied Hcienie cannot grow exiept m association 
with fundamental science 

Thk incoming president of the Royal Aeronautical 
ScHiety Mr C R hairoy delivered Ins presidential 
address on Oct 9 takmg as his subject ITio (rrowth 
of Aviation Comjaimg the feats of the jiioneers 
with pieeent day achievements Mr hairey remarked 
that wheieas m 1903 the distance porformanoe and 
its duiation wore %6i ft an I 59 sec resjiec tively 
the cotiesi>onding figures for flu pieseiit time are 
about 600U miles and 67 hours In 1*H)3 flight was 
just above the ground and s{Ked alxnit 30 miles 
{ler hour reci ntly a height of 42 000 ft was 
reached and the recui 1 foi speed is 367 miles an 
hour ProgrisB has been contmuous during the 
past twenty years but it seems that at any rate 
as regaids s] eed ami height the limit for present 
methcxls will scxin be leached Mihtaiy aviation has 
in the past providul the gieateet support to the 
growth of the technical side ( ommemal aviation has 
made lemorkablo stn las and with juesent progress 
should soon be self supj) >rting Australia had half the 
mileage of Great Britain in 1922 but m 1929 had 
equalled it ( anada had less than 200 000 miles m 
1923, {lassed tlie total for Great Britain m 1928 and 
m 1929 nearly doubled it J ho rate >f expansion m 
both countnes has been excoodod only by the United 
States The total mileage of commercial aircisft m 
the Umted States in 1929 was 104 OOO 000 miles ui 
mcrease of 376 j>er cent of that for 1 928 and equal to 
80 pet cent ot the total flymg mile age of the world 
Subsidies for aviation lust year throughout the -world 
reached the total of £5 000 000 and the output of 
machines was not less tlian ton thousand In the 
United States civil aviation is of m ire importance than 
the military side in Great Britam 70 per cent of tiie 
manufacturing firms depend on Government contracts, 
but last year 1 6 per cent of the total products was ex 
ported The future of aviation rests with the de 
velopment of commercial flying 

Governmkmts are slow to recxignise the needs of 
soientifio work, on the wrestem side of the Atlantic 
as well as on the eastern, and the growth of the 
U S National Museum is a oaso m point Started 
-with appropriations from the funds left by an 
English man of science Jeunes Smithson the museum 
owed little to Coogress until m 1877 it granted 250,000 



NATURE 


[October 18, 1930 


dollars fur a building This now the Arts and 
Industries Buihling was supplemented in 1907 bv 
the New National Museum Buildmg foi which 
Conxiees voted 3 600 000 dollars bur lonff this 
biuldmg has ceased to be adequate housing for the 
enormous collections and after much pleading Con 
gross has passed without a disseutmg vote the 
bmoot Llhott Bill authonsmg an appropriation of 
6 600 000 dollars for the enlargement of the I S 
National Museum Ihe new extension of the Natural 
History Building will roughly double the piesent 
floor si>sce of mne and a half acres and m addition 
to increased room for exhibits this will |>ennit 
enormous expansions of collections now liojielessly 
overcrowded It is interesting to know as showing 
an aspect of museum woik which does not catch 
the public eye anil of which even scientific men me 
Hometimos unneceesanly ignorant that as against 
1400 mammals on exhibition in the museum 210 000 
are included m the study collection a { ropoition tliat 
suggests something of the hidden reserve of roseaich 
and classiflcMition that lies behuid the office doors 

With the co operation of the authorities of various 
national museums the Museums Asscxiation organ 
ised a shoit trninmg course for ciuators luring the 
week Oct 6 11 Ihe course was attended by 13 
students from provmcial museums for the most |>art 
junior assistants though a few heniors weie glad to 
avail themselves of this opportunity fhe gathenng 
was welcomed in tVio new Confeience Hall at the 
bcience Museum by feir Henry Lyons when an ojienmg 
address on first prmoiples of museum work was given 
by Dr ? A Bather and Dr F It Lowe discussed 
some fundamental points m museum practice Sue 
< ceding days were devoted to the Victoria an I Albert 
Museum with demcustrations on textiles woodfiimi 
ture cerami(» prints and the Circulation Dejiart 
ment the Natural History Museum with demoustra 
tions on habitat groups castuig of whales prejiariiig I 
spirit sjiotimeiis and preparation of fc sails for ex 
hibition the National tiallenes m Tiafalgar bquare 
and at Millbank with talks on storage cataloguing 
and the explanation of pictures the laboratory of the 
British Museum with a lecture on lestoration of 
Lgyptian relics 

Thosk who attended this course for museum 
curators expressed their high appreciation f the 
arrangements made and of the information imj arted 
There can be no doubt as to the success of the expen 
ment and the Museums Association will be encouraged 
to repeat it fhe thief obstacle is the difiiculty that 
members of the staff of provincial museums have m 
getting leave of absence and ui }>aymg the necessary 
exjienses ot travel and maintenance hence the com 
pression into five days of demonstrations that would 
with more profit and less weonness have occupied a 
fortnight or more It is to be hoped that the authon 
tics governing museums will see the benefit to them 
selves of helpmg the Association over this obstacle 
and will not rely entirely on the generosity of indi 
viduals or on pet uniary assistance from outside 

Title Couned of the British Association has for 
wanted for the consideiation of the Government a 
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resolution urgmg that effect he given to the reoom 
meudations of the Royal Commission on National 
Museums and (lallenes for the establishment of a 
National Ojien air hoik Museum The view is ex 
pressed that such a museum would best fulfil its 
objects if established in or quite dose to London, 
and It IS further suggested that the possibility might 
be considered of utilismg the gardens of the Royal 
Botanic Society in Regent s Park for this jiuiixise in 
view of their ^mirable situation and the pioxumty 
of a building (bt John s Lodge) suitable for exhibi 
tion purposes and offices piovided this can bo done 
without mterfeiing with the use of such jiart of the 
ganlens as may bo available for the scientific work 
of the Botanical Dejiartments of the University of 
London 

Thf suggestion has leccntly been mode that the 
swarming of bees is a social exjiedient due to the 
neeil for relief from overcrowding In the September 
number of Dxaeoier t there is a remarkable account 
of the inducement ot artificial swarms cunongst ter 
mites which indicates that amongst them climatic 
conditions may be the stimulus which sets the 
swarming instinct m motion Under natural con 
ditions the swarming of termites takes place at 
the end of the etjuntonal summer that is to say 
at the begimimg ot the rainy season Ihe Bazmra 
people natives of the south western coast of the 
Victoria Nyanza however can induce swarming at 
almost any time m Tune Inly August, or beptem 
ber the last being even two months before the normal 
breaking of the rams The piocoss desciilied by 
RAJ Maguure an 1 illustrated by photogiaphs is 
an elaborate one A shelter of loaves is built over 
a teimite mound so that the termitary is in subdued 
light suggesting on overcast sky sticks aie beaten 
to suggest the jmtter of ram and water is sptmkled 
over the neat fwo hours of such activity bnng 
the first winged termites from their gallenos and an 
hour later the artificial swarm cnntammg several 
thousands of fertiles is over The natives pound 
these after the wings have been removed into a 
paste winch may be eaten raw but is usually fried 
and eaten as a flavouring to gram or meat The 
artificial swaim raises seveial biological problems 
Is the colony for six months in a condition of over 
crowding and awaitmg the stimulus of season to 
break away or is the stimulus of suitable conditions 
so strong that it oomjiels swarming whether the 
termitary is overcrowded or not T Are winged forms 
specially associated with swarming or do they exist 
in the termitary many months before normal swarming 
takes place T Iinally does the fact that normal 
swarming at the begmmng of the rams may follow 
artificial swarming m the dry season mean that 
between tunes fresh legions ot -winged fertiles have 
been produced to make up the lost numbera t 

Mabcori 8 Wireless Telegraph Co Ltd , has built 
or received orders for many broadcasting stations in 
Europe the^ mclude three stations m bwitrerland, 
two in Polancl one m Fmland one m Rome and one 
in the Vatican City, and others at Trieste Warsaw, 
and Brno The Irish bree State has now placed an 
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order with Marooms for a sixty kilowatt broad 
casting station Wh«i completed it will be one of 
the most powerful stations in Kurope It will nut 
begin to operate until the autumn of 1931 The 
waves will be controlled by an oscillating quart/ 
crystal compensated foi temiierature This will 
msitre that the frequency of the transmitteil waves 
will bo kept constant within very narrow limits 
The wave length used will probably bo 413 metres 
It 18 interestmg to note that i>ower to operate the 
station will be supplied from the Shannon high 
pressure network Water cooled and air i ouleil valves 
will be used in the different ampliher stages Tlie 
aerial will bo susiiended fium two lattice stotl masts 
each 330 ft in height and it is at a conbidemblo 
distance from the transmitting building in accord 
anco with modem practice Arrangements have been 
made to enable the oonal power to be doubled at a 
later date if required The alternating current from 
tlie Shannon gnd will be rectifled at the station by a 
Bniwn Boven arc roc titier 
Di BiMu the last eighteen months, progiess has been 
made m buildmg the Battersea generating station 
In about two years tune the two huge 80 000 kilo 
watt goncratois which have been ordered will begin 
working Deptford West another generating station 
of the London Power Company w ill have a capacity ot 
103 000 kilowatts A third large station wull bo the 
new hiilham station the designs for which have been 
ap})rove<l by tlie Central Llectncity Board As these 
stations will bum thousands of tons of coal daily 
the gaseous prcxlucts of combustion from which will 
be blown over central I^ndun it is satisfactory to 
leain from a patent specification No 334 060 that 
Dr h L Pearce the chief engineer of the London 
Power f o and his assistants are confident that the 
fumes problem has been overcxime Ap]>arently there 
IS little to fear from gi it, dust and noxious gases when 
the new statioiui begin to help the supply of electricity 
to London It will not bo long before the present 
stations are working at their maximum ca]>acity, and 
theie will sexin be an urgent demand for more electiic 
power The method Dr Pearce employs is to cause 
the products of unnbiistiuii to pems thiough a conduit 
containmg a senes of spray washing departments 
The direction of flow of the gases is ahtred several 
tunes, and they pass through curtams of licpiid The 
gases are subjected to the action of free iron or othei 
suitable agents so as to convert the sulphur dioxide 
mto sulphur tiioxide A method is also suggested of 
mixing the gases with ozonised au Several other 
claims are made By the use of hot water and 
catalysts, the sulphur dioxide, sulphurous acid, and 
sulphites can be readily oonveited into substances 
which can easily be removed 

Is a recent address entitled Surgeiy in the Imme 
diate Future , delivered at (my s Hospital Medical 
School, and published in the Bnlxah Mrdtcal Journal 
ot Oct 11, Lord Moymhan repeated the assertion for 
which he had previously been criticised, to the off^t 
that the craft of surgeiy has now almost reached its 
limit m respect both of range and of safety While, 
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however, surgery as a mere mechanical craft can 
scarcely advance any further, ho mumtainod that it 
must still < ontinuo as a woajKin of theraiieutics and a 
weapon of reseaii h Ho suggested that m the imme 
diate futiiie surgery will concern itself with the sym 
jiathetic and parasympathetic nerves in the chest, 
abdomen and jielvis intrathoracic diseases, ductless 
glands and questions of immiuiity He deploied the 
absence of close affinity between laboiatory workers, 
jiarticularly jihysiologists and clinicians, and attn 
biitod this defect to a lack of lear vision on the jiart 
of both Ihe new outlook in surgeiy demands a 
change in the training of the medical student which 
should include a study of logn and pliilosophy, so 
as to render his ininil more effic leiit and adajitable 
In conclusion Lord Moymhan criticised the Medical 
Keseatch (ouncil which ho savs is too alcxif from the 
day to day practitioner of medicine and out of touch 
with tho desires and needs of clinicians He holds 
that tho (ouncil should either have a larger repie 
sontation of c hnu al medicine and surgery nr summon 
proctitioneiH in un advising capacity 

SclFNCS Service the well known Americ an Hcionco 
news agency has supplied the American press for a 
ronsidorablo time with a legular soiics of simply 
written aiticles on meteorology entitled Why the 
Weathei ’ by Prof t 1 Talmaii tho libraiian of 
the I lilted States Weather Bureau A laigo number 
of these have apjiearod and continue to api>eai at 
fiequent intervals normally os single sheets, each 
deahng with one jiaitic ulai item of meteorology The 
date cm which it is intended that the at tide Bhall 
apjionr is always indicated 1 his ai ningemc iit secures 
their apjiearance at a time when the inattei undoi 
discussion IS likely to bo of imrticular inteiest to the 
general public Prof rahnan is to be eongratulatcxl 
on tho attractive way in which lie wntes and on his 
unfailing supply of fresh mateiial With a metooro 
logical library of the sizo of that of tho I S W eather 
Bureau to draw ui>on there is no reason why the 
supply should ever fail and it is to bo hoped that the 
standaid of accuiocy set in tho early articles can be 
maintameil in the future In this rosjiect one regrets 
to see in a recent contribution entitled Buchan 
bjiolls symptoms of a falling off Tho impiession 
given in this example is that Alexander Buchan — a 
sound metooiologist of extraordinary energy to whom 
wo owe a great debt was guilty of publishing results 
of no scientific value whatever The fact is that 
certam writers have attributed ideas to Buchan that 
tho latter abnost certainly never entertained, and have 
made an unjustiflod pi actual application of Buchan s 
results on recurrences of weather to long period 
weather forocaatmg 

Thf oontmued improvement m tho maps of the 
Ordnance burvey of Crreat Bntam in recent years is 
a matter of general comment In the Beport of tho 
Progress of the Ordnance Survey for 1929-30, the 
Director mdicates some further changes that are pro 
posed Iho 1 mch map was originally an engraved 
map and the engravecl plate formed its basis until 
within the last few years, when for the popular ’ 
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edition of the 1 moh map of Sootlmid drawings repro- 
duced by the heho unrographio prooeM were used 
Drawings aue to be used also m the fourth revision 
of the 1 moh map of England and Wales which has 
recently be«i b^un The break with the engraved 
map will then be complete Other ohangea molude 
a more pleasing stylo of lettering, improved symbols 
for mam roads and railways, the restoration of parish 
boundaries, and the indication of National Trust areas 
The lettered and numbered two inch reference squares 
will be abandoned m favour of a gnd of 5000 yards 
side so that positions ran be easdy defined by east 
and noith co orduiates It is proposed also to m 
corpoiate the title, scale, and references as part of the 
border of the map, mstoad of leaving them m the 
blank maigins 

Irh building of large steel frame buildings m cities 
IS often art ompanied with so much noise that it be 
comes very objectionable to dwellers m noighbourmg 
houses It seems to us that from this pomt of view 
alone the now electric welding methods that are commg 
into use should bo welcomed In the WtaHtkighmita 
Iftternatumal Magazine for August a descnption is 
given of the new eleven story building at Elast 
Pittsburgh. USA, which will house the laboratories 
of the company The whole of the structural steel 
framework has been joined up by arc welding with 
out using a single nvet As 1500 office workers are 
only a few feet away from the building, considerable 
annoyance has been avoided The weight of the 
framework woukl have been increased three per 
(ent if rivets had been used The weather was very 
inclement when the foundation stone was laid As 
this, however was done in miniature m a reception 
room several hundred feet away from the actual corner 
stone which, through a mechoaiam controlled by photo 
electric cells, followed exactly the motion of the model, 
the heavy ram did not matter In one of the Inbora 
tones m the new buildmg any kmd of weather can 
be imitated so that devices can be tested imder the 
most tiying conditions In another there will be a 
working model of an electnc transmission system 
supplymg a group of towns Ihere is also a labora 
tory where artihcial lightning can be produced by 
simply turning a switch This will be used for 
practical tests of lightning arresters The flashes ore 
photographed and analysed by the Nonnder osoiUo 
graph 

Fubtbbb developments m the equipment of eastern 
Canada with water power are described m Quebec for 
July, m an article on the Beauhamois Canal project 
on the St Lawrmce nver some twenty five miles 
above Montreal From Lake St Francis on the nver 
above Valleyfield, the new Beauhamois Canal is bemg 
out to Lake St Louis, a wide portion of the nver lower 
down The canal will be about fifteen miles long and 
will carry a quarter of the flow of the nver The fall 
of 83 feet is to be concentrated at the lower end and 
18 ;^nned to produce 600,000 horse power, although 
lo8s than hall that amount will be available m two 
years tame A 27 foot navigation channel m the 
canal will be part of the scheme for de^ water 
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access to the great lakes The power will be readily 
utilised m southern Ontano and Quebec 

A TOBiao lecture entitled Some Biological Aspects 
of Population will be given at the London School 
of Economics and Pohtical Scioioe by Prof Lancelot 
Hogben, research professor of social biology m the 
University of London, on Thursday, Oct 28, at 
6 B w The chair will be taken by Mr H O Wells 
Admission is free, without ticket The recent founda- 
tion at London of a research chair m social biology 
is an event of importance to sociology generally, and 
Prof Hogben s inaugural address should mark a stage 
in the study of human society 

Undkb the Order m Council dated Fob 6, 1928, 
the Lord President of the Council has appomted 
Dr E J Butler, Dr Kenneth Loo, and Dr N V 
bidgwick to be members of the Advisory Council to 
the Committee of the Pnvy Council for Scientific 
and Industrial Research The following members of 
the Advisory Council have retired on oompletioii of 
their terms of oifioe Prof V H Blackman, Prof F Q 
Dminan, Prof F A Lmdemann The appointment of 
Sir Ernest Rutherford to bo chairman of the Advisory 
Council, as from Ott 1, was announced m May last 
Tub second Henry Herbert Wills Memorial Lecture 
m phyaiis, founded to commemorate the gift of the 
laboratory to the Umversity of Bristol, will be given 
by Prof J Franck, of the University of Gottingen, on 
baturday morning, Oct 25, at 11 46, m the Henry 
Herbert Wills Physical Laboratory of the University 
of Bristol The title of Prof Franck s lecture will be 
Relations between Spectroscopy and Chemistry ' 
Visiton from other umversities are cordially invited 
Tub twenty first Annual Exhibition of Electneal, 
Optical, and other Physical Apparatus is to be held 
by the Physical Society and the Optical bociety on 
Jon 6-8, 1931, at the Imperml College of Science 
and Technology, South Kensington As on previous 
occasions, diere will be a Trade Section and a Research 
and Expenmental flection, and the section for the 
work of apprentices and learners, mtroduood at the 
last Exhibition, is to be oontmued The Reeearoh 
and Expenmental Section will be arranged m three 
groups (a) exhibits illustrating the results of reoent 
physical research , (6) lecture experiments in physios , 
(c) histonoal exhibits m physios No charge wUl be 
mode for space or catalogue entnes m the Reeearoh 
and ExpOTimental flection Offers of exhibits, givmg 
particulars of space and other facdities required, 
should be oommumcated, not later than Oct 30, to 
the Secretary, Exhibition Committee, 1 Lowther 
Oardms, Exhibition Road, London, 8 W 7 

Wb much regret that throughout the review 
entitled ‘ More Antarctic Meteorology " m Natubi 
of Oct 1 1, p 661, the name of the author of the woric 
noticed. Dr Edward Kidson, was inoorrectly spelled 
Kitson 

A OATALOOUB (No 14, October) of many second- 
hand books on botany has been received from Mr 
J H Knowles, 92 Solon Road, S W 2 It is one of 
the fullest recently sent to us 
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ArruoATiOMS oro invited for the following appoint 
moite, on or before the dates mentioned — handi 
craft master at the new Metal Work Room of the 
Bermondsey Central bchool, with qnahfications in 
metal work — The Bduoation Oflicer (E 2), County 
Hall, Westminster Bridge, S E 1 (Oot 20) A labors 
tory asHistant at the County and City Mental Hos 
pitals, Crlouoester — Iho Medical bupenntendent. 
County and CityMentalHoBpital8,Qloucester (Oct 20) 
An assistant engineer mspector (mechuucal ) for service 
m England under the High Commissioner for India 
The Director General India Htore Department, Bolve 
dere Road, S E 1 (Oet 24) C ertifying ofbeers under 
the Mmiatiy of Transport for the vaitous Area Traffic 
Commissioners Offices m Great Britain — Tlie Estab 
lishment Officer Mmistry of Transjiort, Whitehall 
Ganlens, S W 1 (Oct 24) A whole tune member of the 
Medical Board for biheosis — The Industrial Division, 
Homo Office, Whitehall, S W 1 (Oot 20) An assistant 
director of public health (woman), for maternity and 
ehdd welfare work in the Mcwlras Pn sidency —The 
High Commissioner for India, General Department, 
India House, Aldwyc h, W C 2 (Oct 20) A jurilor 
enguieer under the Safety in Mines Roeoarc h Boaid for 
leseanh on colliery wire ropes Iho Under Secretary 


for Mmes, Establishment Branch, Mines Department, 
Dean btanley Street, S W 1 (Oot 27) A research assist 
ant for physioo chemical work on cellulose at the Man- 
chester College of Technology — Iho Pnneiiial, College 
of Technology, Manchester (Oct 31) A losearoh 
assistant m the Umvcrsity of Leeds for work m con- 
nexion with chemotheiapy — ^Tlie Registrar, Umversity , 
Leeds (Oot 31) A professor of pathology at the 
Mochcal College, Madias The Secretary to the High 
Commissioner for India Gonoral Department, India 
House Aldwych Wf 2 (Vov 1) A tochnioal 
officer (frrade 1) at the Royal Aircraft Establishment 
fot mathematical work in the apphcation of results of 
current research to the design of airciaft — ^The Chief 
Supormtondent, R A E South Fatnborough, Hants 
(quotmg A 380) (Xov f) An asaiataiit lecturer m 
physics in tho Umvcrsity of Sheflield — The Registrar, 
Umversity, Shoflield (Nov 8) A graduate mastor for 
biology at tho Loid Wandswoith Agiicultuial College, 
Long Sutton Basingstoke — The Fiincipal, Lord 
Wandswoith Agiu ultiiral Colli gi Long Sutton, 
Basingstoke A junioi botamst at tho Rubber 
Rcseaich Institute of Malaya — Iho Scorctory, Lon 
don Advisoiy Committee 2 4 Idol Lane Eastchoap, 
h C3 


Our Astronomical Column 


Recent Sunspots- — A large gtoiip of siiots has 
lecently jiassed across tho sun s disc, with the centre 
of which it was almost comcidont on Oct 11 0 
This group, visiblo for some days to the naked eye, 
IS the largest that has appoarcxl smee last December 
Its formation was tliat oi a stream or bipolar group, 
and there were appreciable cheuigos from day to day 
m the appearance of tho component spots The ac 
tivity of the group was also cloarly evident by spectro 
soopic observations made at the Royal Observatory, 
Greenwich, estiecially between S'* euid lO** Cr M T on 
Oct 0 when the obseived lodial movements of hydro 
gen gas, in the form of dark hlamonts neai tho leader 
spot, were of the older of 150 km /sec A consider 
aole tract of faculie (visible m an urdinaiy telescoiie 
when the spots woie near the sun s limb) and of 
bright hydrogen flocculi (soon at all tunes on the disc 
with tho spectrohelioscope or on siiectroheliograms) 
acxrompanied tho group, mainly in its rearward 
portion Brdhaiit points or bmafl patches of flocculi 
of a trcmsient nature were also occasionally soon, m 
partic ular one that appeared with tho foi mation of tho 
dark filaments described above The dotails of the 
position of the group are as follows 

Oot 4 17 Oct 11 0 6" 74° N 1300 

mUlbmUii or 
mill • hmilapharo 

Eros — The errors of the ephemens of Eros that was 

fi llshed by Prof G Witt m vol 88, No 9, of Mon 
Roy Aft Soe m 1928 for the present apparition 
are proving unexpectedly large In A«tr Naeh No 
8729 he publishecl an improved epbwnens for October 
1930 , but he now flnds that his oorreotiona m this 
wrere too small, and Attr NouA No 8736 oontams 
an ephemens by him for November 1980 which has 
been further ooireoted with the aid of reoent observa 
turns Tlie average oorreotum of the original ephnnens 
{Mon Not Roy Aot Soe , vol 88) for November is 
- 40“ m R A , and + 8' m declination It rs esti 
mated that it will exceed a mmute of time at the 
tune of nearest approach next January Smee the list 
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of conipatison star-, wa-. drawn uji on the basis of the 
old ephemons tho wror will cause some mconvenience 
for tliose who ate taking photographs of laige scale 
Prof Kobold suggests lentiiiig the plate on tho old 
predicted position ot tho planet so as to include the 
selected stars but some of thi obseiveis express a 
preference for koo[>iug tho planet central on the plate, 
and saoribcmg some of the comparison btais The 
cause of tho error m tho ophomi ns is not yet loi atexi, 
but as the predii ted positions in 1028 wi lo alieady 
some S’* of K A in error, there is proliably somo un 
detected eiror in the i oinputations for an oiioch not 
very long before 1928 

Tempel s Second Penodic Comet Tins comet was 
discKivorod in 1873 and was found to have the short 
period of 5 years anil 2 months It lias now complotod 
eleven revolut ions smee its disc ovc rv it was observed 
m 1873, 1878, 1894 1809,1904 1015 1920 1926,1930 
An ephemens was puhlinhed m tho Handbook of 
tho Bntish Astiononucal Absociation for 1930 with 
its aid Mr H L Wood detected tho comet photo 
graphically at tho Umon Observatory Johannoshuig, 
on Aug 26 , it was a faint, ill defmed object ot tho 
twelfth magnitude 

Tho following observations are to liand 

IMtr BA 1030 0 S Di I 19300 Olwrver 

Aug 2e 73172 UT 16 21" "20 11 68 35 0* H L Wood 

28 72104 15 26 68 28 12 41 16 2 

Sept 22 06171 16 36 63 S 20 67 16 O van Bleebroerk 

The last observation was made at Yerkes Observatory 
(U A I Ctre , 298) 

Iho following approximate orbit is given in the 
Handbook 

r 1930 0ot5 5UT 
M 186° 34 32' ) 

(1 120° 82 0' \ 1930 0 

t 12° 46 33' j 

log 9 0 1184 
e 0 8603 

Pencxl 8 162yecu« 

The comet is too far south for oonvement observation 
m England 
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Medier*! Indian Culture —In the Indian AiUiquani 
tor September, Mr K de B Codmigton oontinuea hia 
etudy of the Ajanta freeeoee, dealing with ehipa and 
boste, home furniture, anne, mem working, and 
pottery The simplest form of boat u canoe like and 
has two masts ft is clearly not a dug out Boats 
used for horse and elephant transport are broad in the 
beam and have grot^ue tnaJeara figureheads The 
large boat of Cave I has a high pi^ed and fmelv 
oast bow and stem, on both of which oeult aie painted 
The jiaasengera sit under an awning A merchant ship 
has a full set of satis with two paddlers amidship 
The arms show spears with short tnan^ar blades 
and ferrules Datura are of one tsrpe with triangular 
blades anil shaped^p Three types of shields oci ur 
a small parrying shield of metal , a round shield, 
usually of hide , and a curved oblong shield with 
tasselled edges which seems to have been made of 
black and white bamboo basket work Both com 
poaite and long bows are found The swords are of 
three types a typo comparable with the modem 
*M*rt witli the t uttmg edge on the intuivod side , the 
long Indian sword with straight pomted blade , tlie 
leaf bladed paUisa All the Ajanta types have sur 
vived to day and the straight and letd blade swords 
are found in linnevelly and Nilgin non age urn 
bunals All have one type of hilt only on angular 
V shaped guard and disc like pommel Ihe blade h 
usually strengthened by processes which lun up it 
either in the miildle or along the reverse necessitated 
by the {letuliar projierties of Indian steel which lacks 
flexibility Little can be said of the metal work 
Beside lamjis and gadrooiied pots ui Cave I the only 
artiiles lecognisable are the mirrors These aie cir 
cular with a knob behind pierced to take a iing or 
cord This form is spocially associated with China 
Mirrors aie laro m archnological finds in India, only 
thiee being recorded 

Stone Ages in South-east India — Ihe contents of 
Antiquity for September include a communication by 
M ( Burkitt and L A Caminiade on palwolithic 
implements fiom sites in south east India situated m 
the wild country in the Fostein Lhats, which run 
puallel to the coast for somo three hundreil miles 
The chmatio succtssion which lias been worked out 
for this area may be lorrelstod with the dimatic 
changes now being worked out in 1 aat Africa Four 
cultures are distmguished, each with its c haroctenstic 
series of industries Benes I is distmguisheil by the 
pjesence of hand axes mode of quartzite which can 
be closely paralleled by finds from Afnca Thus 
hand axes fiom the Bhaavanasi gravels cmd from 
Chodavaram are compared with the gigantic specimen 
from Nigeria now at Cambridge ami examples from 
Victoria West in South Africa Senes 2 are flake 
industries with some much more neatly made hwid 
axes the matenal used being chiefly quartzite Senes 3 
18 c haroctenseil by the occurrence of slender blades 
with blunted backs, a few bunns, planing tools, and 
end scrapers This senes is best found at sites at the 
cast and west ends of the Nandi Kanama Pass Small 
crescents porhajis link Senes 3 with Senes 4, a rather 
monotonous senes of imcroliths with some larger tools 
A large number of this senes are found on the surface 
ttMr the Godaven They link up with the Wilton of 
South Afnca The oomi>arative poveity of mdustnee 
of Senes 3 would surest that we are hero on the 
penphery of the distnbution of the Upper Palsaohthio 
found m South, North, and East Afnca and extending 
as faa os Transjonlama , while Senes 4 forms part m 
the gtemt spread of mesolithic culture 
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I Education of Cats — A Chmeee psychologist, Zmg 
Yang Kuo, of the University of Chdkiang (according 
to Science Service, of Washmgton, DC), has been 
' testmg the reactions of cats to rats and mice Kittens 
[ were isolated at an early age and never knew rats, 
others were given rats and mice for companions almost 
from birth, still others were allowed to see their 
mothers catch and kill rats Some kittens were brought 
up as vegetarians, others on a diet of meat and him 
Of the 21 normally educated kittens which watched 
their parents rat huntmg, 85 per cent killed a rat 
before reaohmg the arc of four months Of the 20 
kittens kept in a ratlees environment, only 43 per 
cent killed rats without being taught , and of the 
kittens raised with rats, not one ever killed any of its 
pla 3 rmBteH or any rat of its kmd, but 3 of these 18 
kittens killed other kmds of rats The vegetarian 
kittens were as keen os the others to kill rats, but 
most of them would not oat the rats they had killed 
Indeed, after throe to four months of a meatless diet, 
the vegetarians refused any meat The experiments 
indicate that the exjilanation that a oat hunts by 
'iiistmct 18 madequate, aiul that the reaction of cat 
to rat is miiih more complex and variable than has 
been supposed Our study shows that kittens con 
bo made to kill a lat to love it to hate it, to fear it, 
or to play with it 

Distribution of Birds in the open Atlantic Ocean — 
Durmg Prof Jobs Schmidts Dana expeditions of 
1620 22 in the north Atlantic and tiulf of Panama, 
primarily m jiursmt of the breodmg area of the fresh 
water ool oiiiithological olwcrvations were made by 
an exjieiienced worker P Jmimnen (Oceanographical 
Remdtt of the Daniih Dana hrpedttiona 1920 22, 
No 7 1030 Coiioiihagon Oeydendabke Boghandel , 
London Wheldon and Wesley Ltd 1930 6* ) The 
freciHoncy of the birds observed was greater nearer 
lanil and here fulmars kittiwakee, skuas, and shear 
waters predominated, but buds were seen on the 
entire strotoh across the ocean the open sea being 
mainly pojnilated by kittiwakes, skuas, shearwaters, 
and particularly m the summer half year, storm 
petrels C ontrary to expectation the number of birds 
over the Sargasso Sea was less than elsewhere m the 
open water, and this scarcity (the German plankton 
expedition of 1889 saw only one bird in seventeen 
days) was found to be c^orrolated with a relative 
scarcity of plankton Hie distribution of plankton 
throughout the whole Atlantic , most abundant near 
the coasts, least abundant m the Sargasso Sea, 
appears to determine the presence or otherwise of the 
sea binls Thus the bargasso bea had fewest buds, 
but the Gulf Stream area, with its considerably laiger 
quantity of plankton, had a greatly moreased number 
of birda— at least ten tunes as many day as m 
the central jiart of the Sargasso bea In the north 
eastern comer of the Atlantic, between Great Bntam 
and Iceland and arountl the Fwoee, the largest 
quantities of plankton were found, and there was a 
oorrespondingly noh bird population 

Manganesa in Insects - Quahtative dotermmations 
of manganese m the ash of inseota made in the Bio 
geochemical Laboratory of Bie Russuui AoadMny of 
lienees by A P Vinogradov and M V Neustruevn 
(Comptes rendiu, Acad Sei , No 6, 1930) proved that 
itispreeent mall species (30) exammed The quantity 
vanes from 8x10* to 1 2x10* per cent, the Lmi- 
doptera oontoming less manganese than any other 
mseots In the species feecling on green parts of 
plants, the quantity of manganese is usually higher, 
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but on the other hand it u very high in some insects 
with different food~for example, m the mole onokot 
{OryUotalpa grylbOalpa, L ) and red ants [Formica 
rufa, L ) In the ants, manguiese was found to be 
oonoentrated mamly m the abdomen, and it may 
be sugmisted that this fact has some ration to the 
phymmogy of their poison glands, in connexion with 
the fermentative oxidation processes taking place 
there and leading to the production of formic acid 
In other inseots there is more manganese in the 
more active species , this may agam depend on more 
active gaseous metabolism The influence of man 
ganese on fermentative process m other organisms is 
well known and its rflle m insects may possibly be 
the same 

A Lethal Gene in Cattle — ^The usual method of breed- 
ing cattle, m which bulls exo mated to their daughters, 
tends to bi mg out recessive genes No less than eight, 
and possibly ten, recessive lethal genes have now been 
found m cattle, com{>ared with eleven m all other 
mammals One of these, called short spine, has been 
described by Mohr and Wnedt [Jour Oenetus* vol 
22, No 2), who discuss the best method for testing the 
genetic al condition of bulls to bo used for brcwdmg 
Ihe new lethal apjieared in the Oplandske moiin 
tain cattle of Norway The anatomical condition of 
the homo/ygous lethal is desenbod Ihe vertebral 
column and sternum are greatly stiurtened, as are tlie 
neck and thorax , the vortobne are reduced in number 
through fusion and the ribs number six or seven in 
stead of thirteen Ihe head eind legs are normal 
These calves die at birth This condition is exactly 
complementary to the sub lethal tyiie < ailed amuu 
tated, in which the skeleton of the head and legs 
IS chiefly affected Both show the same tyjio of 
inlientanco I hoy must have arisen in the germ 
plasm as mutations Eleven of the short spine 
tyi>e ha%e occurred among the descendants of a 
piudicular bull It is not known from elsewhere and 
may have origmated m this bull or his immediate 
ancestors As it has not spread far there should be 
a good chance of preventing its further spread in the 
germplasm of other henls, and it may be possible to 
eliminate it altogether by careful brociding 

Origin of Maize The origin of maire which was 
widely cultivated by the Indians in North and South 
America at the time of the discxivory of these lands, 
has long been a subject of hypothesis and investigation 
The botanical evidence pomts to Mexico or Central 
America as the original homo of the plant, but it has 
never been founil wild and must have been greatly 
altered durmg the long peiuxl of Inchan cultivation 
It has been i^erally assumed that the wild plant, 
whatever its form, was extinct, perhaim even in Artec 
times Mrs Zeha Nuttall (^owr oj Heredity vol 21, 
No 6) now cites documentary evidence which may 
lead to a chflerent view The Chevalier Boturmi, an 
Italian traveller and naturalist, published a work in 
1746, after sjiending eight years m Mexico collecting 
evidence of its former civihsation He describes the 
native tradition concerning the ongm of agriculture, 
that while setting Are to the forests to clear them of 
wild beasts they noticed grains of maize which bad 
been roasted, and finding them delicious, collected 
fresh seeds to plant m the soil Boturmi asserts that 
he himself found m New Spam a maize growing wdd 
m the forests, with a small ear and few seeds, but more 
delicate m flavour than the cultivated kmd This 
may have been the wdd progenitor of maize, since 
become extmot through deforestation and other 
causes That the plant may still survive mUuatemala 
IS suggested by the experience of Mr Oliver La Farge, 
an Amencan, who recently found there, at an attitude 
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of 6000 6000 feet, a wild plant used by the natives m 
May, when the maize fields had only just been sown 
This plant had ears about two mches long lookmg 
rather like oat sheaves without the whiskers , and 
having the unmistakablo flavour of com 

Root System of the Tree Some results of a very 
intensive study of the root system of the apple and 
allied fruit trees arc presented by V A Kolesnikov 
m the Journal oj Pomology and HortiruUurai iSctenee, 
vol 8, No 3, 1930 The root systems of soodhngs 
and young trees were washed free from sod studied, 
and measured As the result of such laborious work, 
the author is able to present an iiiti resting picture of 
the gradual growth of the root system Diuing the 
season branch roots emerge, and then agam uiion 
those, branches of a lower oider until m apples and 
pears, m a growing season of five or six months roots 
of eight oniers h^ apneared Peiliaps as a result, 
the average length reaiheil by a root is not long and 
appeals to tend to a standanl length m a variety 
Also, the roots tend to die back from the tip, the 
branches first foimed which he nearei the base of any 
root dying bat k first , and thoroforo the root system, 
around the base of the trunk tends to bet ome free of 
young branches with an absorbing surface still active, 
whilst further from the trunk a dense array of bianch 
mg roots those of younger oiders still actively 
absorbent, arc atlvanting farther into the soil with 
a habit of growth which will cause them to quarter 
the ground thoioughly a they advance 

Dutch Elm Diteaie in America Science Service, of 
Washinrton, D C reports that the Dutt h elm disease, 
caused by a fungiis known as Graphium vlmi, which 
has caiisod serious damage to elm tives m Hollanti 
and has spread into othei Euiojiean countries, has 
been discoveied in Ohio ihn e trees m t leveland 
and onem fincinnati have been dohnitoly idcntifiod 
as harbounng the disease and destroyed A n umber 
of other suspected trees in the State are under observa 
tion, and State and I'ederal jwithologists are on the 
look out for now infections The Dutch elm disease 
was first observed in Holland soon after the War 
Its symptoms are siiddc n wilting, followed by yellow 
mg and dropping of the leaves Death of the tree 
follows either at once or after a few years of struggle 
No cuie IK known 

Nature of Lake Eyre Although I ake Fyre covers 
about four thousand scjiiaie miles little was known 
of its nature or siuface conditions until Mr C T 
Madigan invebtigaUxl it first by air and later by 
motor car and on foot, last yeai Some of his results 
are given m a paper m the (reographical Journal for 
beptember There is no ]>ermaneiit watei and the 
whole bed is dry at times Iwo thirds of the surface 
IS covered by a salt crust fiom one mch to seventeen 
inches m thickness This crust is 95 per cent common 
salt with some gyiisum and small amounts of calcium, 
magnesium, aim potassium chlorides Underneath 
there is a damp gyjriseous clay to a depth of about 
eighteen feet, below which is a bed of dolomite The 
salt has no seasonal bandmg, which shows that 
muddy waters do nut flow into the bosm There is 
no probability that the crust is periodically ilissolved 
Mr Madigan notes that the moat generous r alculation 
could admit a flooding of onl} 66 inches ayear, against 
an evaporation of 100 mches The conclusion, apart 
from the absence of banding m the salt, is that nver 
floods scarcely affect the lake Local ram woidd only 
affect the first third of an mch of the salt, which u 
Boded with blown debris Mr Madigan favours the 
theory that the salts date from Upper Tertiary to 
recent times and ore cyclic m origin 
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Band Spectra of Tin Monoxide — In a oonununioa 
tion received from Mr P C Mahaiiti, University 
College of Science and Technology, Calcutta, it la 
announced that a number of bonds occumng m the 
spectrum of the tin arc in air, most of them already 
recorded by Tlder and Valenta in the oxy coal gas 
flame, have boon allocated to three distinct systems 
The (unstanti for those have the following approxi 
mate values in cm ^ 

System 4 i»,b31 tHQ 830 

„ B 23,018 800 104'! 

„ f 22,678 ')80 800 

Furthei iiarticulors will shortly be published elsewhere 

Forbidden Lines of Neutral Oxygen — In a short note 
in the first August number of the Physical Rtmew, 
Or I b Bowen {ximta out that two weak lines at 
6302 A and 6364 A , whii h occur in the spectra of 
cortam nebiils are almost cortamly forbidden Imes 
of the oxygen aic siieotnim (O I) An analysis of the 
ultra-violet arc spectrum of this elemont has boon given 
by Dr R I rent hs in the same issue of this journal, 
fixing for the first time the value of the low motostable 
terms from vi hit h the auroral green Ime (6677 A ) 
ansen, and fiom this it follows that now forbidden 
lints should oc cur at 0290 + SA and 0303 i 6A It is 
also mentioned that Prof Paachen has succeeded m 
obtaming these hues in the laboratory, and has fixed 
their wave lengths acciuatcly at 0300 00 A and 
6363 86 A , so that the assignation of the nebular 
lines is reasonable Tlie auroral green line itself has 
now also been produced from a discharge tube with 
almost the some isolation as in the sjiectrum of tho 
night sky, a source having been described by Prof 
McTxmnan and Mr Treton m the September numbei 
of the Proceedings of the Royal iioenly, which yields 
only this and X696'i of oigon 

Raman Spectra — Ihe Tuly issue of tho /mfwin Jour 
nal of Physics contains a group of eight papers on the 
Ramiui effect which add considerably to our know 
ledge of Ultra rod vibrations fhe substances which 
have been investigated mclude both a number of ele 
ments (chloi me, sulphur carbon, and phosphoius) and 
some fifty organic and moiganic comjioimds chosen 
mainly in groups which peimit of tlio assignation of 
more oi less dciinite frequencies to definite radules 
An investigation of the jmlansation of Raman lines is 
described winch shows that there is a close similarity 
between tho polarisation cliaracters of the spci tra of 
compounds of siimlar strut tore, and so indicates that 
polarisation is controlled by the geometry of tho osoil 
lations 1 he utility of the Raman effect in the investi 
rations of phjsico chemical properties is also well 
Dlustratedby onepapei on the influence of polymensa 
tion and moleciilai association on Raman spectra, 
with special reference to sulphur tnoxide and by a 
second on tho dotermmation of the charactenatic fro 
quency of tho diamond by this method , whilst there 
are numerous good reproductions of the actual spectra 
from whit h tho measuTemoota have been made 

Anti fogging Agents in Developers — Smee nearly 
seventy years ago, monv and very various substances 
have bem piojios^ and added to either the emulsion 
or the develo^r to prevent foggmg, that is, the de 
position of metalhc silver durmg development where 
the plate has received no exposure to light, and prob 
ably a decreasing mcrease of deposit m other parts 
It has been gtsierally supposed that these agents 
slowed dev^opment and so gave time for the denser 
deposits to increase in opacity before the ‘ fog ' begwi 
to show But P Wulff patented in Germany sevaral 
organto bodies for eliminating fog when added to 
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emulsions and claimed that they do not affect the 
densities of the image This claim is new, ho A P H 
Tnvelh and K C Jensen, of the KodeJt Reaeoroh 
Laboratories (Jour Franklin Institute, p 287, Sept 
1930), mvestigated the onti fogging action of 6 mtio 
benzimmazole when added to the developer using 
bydroquinone, pyrogallol, and p aminophenol as de 
velopers They give a large number of curves and 
tables to show their actual results, and conclude that 
8 nif ro txmziminazolo with those developers is superior 
to potassium bromide and potassium iodide, giving 
the least depression of image densities with the same 
fog removing quahty With the p aminophenol de 
vdopor, there was no change of image densities up to 
12 minutes development at 20° C The work is being 
continued 

Oxidations by Iodic Acid — Todu acid has not been 
much used m organic chemistry, and exclusively in 
acid solutions In the September number of the 
Journal of the Amenean Chemical /Society, Evans and 
Delm show tliat it can be apjilied in acid, neutral, and 
alkaline Holutions, and apjiears to be very selective in 
its action rhe use of iodic acid was shown to lead to 
unprovement m various preparations A 92 per cent 
yiidd of purpurogallin was obtamod with sothiun 
lodate and pyrog^ol, and bonroin is directly con 
vertible mto benzilic acid by the action of soilium 
lodate in concentrated sodiiun hydroxide 

Dielectric Polarisations of Normal Paraffins — In the 
Sejitember number of the Journal of the Amertean 
C hemical Society, Domto and Smyth describe measure 
ments of the polansations of noimal paraCms from 
pentane to dodecaue over ranges of temperature 
The polansations calculated from tho dielectric con 
slants and liensities moroaMO about 1 poi cent per 
100° use in temperature Tho jiolarisation appears to 
bo an additive T>ro{ierty, as would be expected Ihe 
values of the electric moments of tho molecules are 
regarded as approximately zero and the coiicluHion is 
drawn that the bonds of alkyl radicals possces no 
polarity detectable through electric moments arisuig 
uom them 

Turbulence in Internal Combustion Engines — The 
efloct of turbulence upon the charge of an mtemal 
cximbustion engine is of great imjiortanoe, suioe a 
stagnant mixture could not be burned ui the tune 
available for its combustion m the engme oylmder 
In a paper read before bection C (Engmeenng) of the 
British Association at Bristol, which appear^ m full 
m Lnginemng for Sept '5, Messrs T F Huiley and 
R Cook attempt to elucidate some pomts associated 
with this phenomena , in their efforts to control the 
condition of turbulence withm the engme oyhnder 
they have obtamed some interesting data The 
paper is m two parts, the first of which deals with 
experiments when an engme is motored rounil In 
them tests the condition of port entry is varied by 
means of shaped vanes and the movement of the 
particles of the mcommg charge deduced from 
photographs of tho mth of s^iarks, etc , travelling 
with the air flow The second port of the paper 
presents the results of actual runnmg tests upon the 
same engme and with tho same modifications of inlet 
port flow, tho authors notum the effect upon highest 
useful compression ratio (H U C R ) of the different 
conditions of turbulmoe so set up It must be boma 
in mmil, however, that the data mven refer to only 
one shape of combustion head, and therefore it would 
not be wise to ^eralise from these results Also, it 
seems a httle diSioult and misleadmg to detemune 
the value of the H U C R so expressed, when knock- 
ing actually occurs at a oompremon ratio well below 
the figures given, namely, 6 18 to 1 
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Conduction of the Heart-beat 


rpHE mode of propomttion of the wave of oontrac 
tion in the wall or the heart wafi thought, up to 
fifty years 8«o, to take place along nerve trunks 
Qaskell was the first (1882) to show definitely that not 
only does the heart b^t arise spontaneously m mmole 
cells but also that the oonduttion of the excitation 
from one part of the heart wall to another takes place 
by muscular tissue No diihculty was encountered m 
demonstrating that muscular contmuity existed m 
the case of tne lower vertebrates such as the frog 
and the tortoise It was generally believed, howevtr 
that no such muscular continuity existed between 
the auricles and ventricles of the mammal , thus, 
m the human heart, aunole and vontmlo on each 
side were supposed to be umted solely by a fibrous 

"Tt was not until the jear 1802 that Prof Stanley 
Kent observed certain muscular bands running from 
auricle to ventricle which he described m the follow 
mg terms lietwoon the auricle and ventricle and 
lying in the connective tissue ring are incxlified muscle 
cells usually spmdle shaped nucleated granular ho 
coming extre niely iiariow in parts and then swelling 
out agam, transversely striated (Froc Jour Fhyatol 
0 Nov 12, 1892) In the following year Kent m 
Gieat Britain and His m Germany established the 
existence of a definite bundle of H|>e<ialised muscle 
joining auricle to ventricle This^ P bundle (bundle 
of His) waa further worked out by Tawara (1906) who 
showed that it had its ongm in the A V node of 
simdarly sjiecialised tihsue situated at the basn of the 
aiinciilar septum on the right side below and to the 
right of the coronary sinus He traced the A V 
bundle along the top of the mterventrii iilar septum 
just below its membranous pait whore it diviihs 
into the right and left septal divisions , these pass 
down m each ventnclo on the mtorventneulur septum 
into the papillary musclo arising from the septum 
Each half of the bundle gives off several branches 
which break up more and more, finally foiniing a 
retic ulated sheet of tissue ovei the greater part of the 
ventnolos just under the endocardium 

Ihe fibree composmg the tissue are distinguished by 
their pnmitive character Tliey ore more gianular 
in appearance, due to a higher glycogen cxintont and 
oon^uently apjiear loss striated J he d P bundle 
forms the only oontmuous muscular tissue between 
aiiiioles and ventnclos and destruction of it causes 
complete abolition of the normal sequence of beat be 


tween auricles and \ oiitnclos It is now universally 
accepted that the transmission of excitation m the 
mammalian heart takes place by means of this mus 
oular bundle 

In 1913 Kent doscithod m the Journal of Phyntology 
(Froc ) another hand oi muscular tissue near the aun 
ciilo ventnoular groo\e on the right lateral asjioet of 
the heart In 1014 he demonstratexl that this right 
lateral auruulo ventncular jimctiuii exists m the 
human heail and establishes connexion l^tween the 
aiinuilat muscle (nght ouiiule) and the ventncular 
muscle of the light lateral wall of the heart (nght 
ventricle) 

Ihis obseivation of Kent has either been over 
looked or not occoptixl by other investigators I he 
division of the well establishod aiinoulo ventricular 
bundle (bundle of His) into two to supply both ven 
trulee has adequately accounted for tho phonomona 
observed up to tlie present in disease and laboiatory 
exiieriments Also search by othir obsorcors for 
other conducting finths by the method of combined 
dissection and seiml sectioning has not mot Mith any 
succoKs Knnt uttribiiti s this to the (hfliculty and 
tedioiisnc ss of the task 

In a mcxting of Section 1 (Physiology) of the 
British Assoc lation at Biistol on Sept 4 lust Prof 
Kent brought tomard new c vidonco foi the existence 
ot his right lateral connexic n He now bucks up 
the omhot moriihologicul Icmonst ration with experi 
Clients cm tho neating hc>art proving that the right 
lateral biincllo is a func tioiial entity If all structures 
between the auricles and ventricles aie severed leav 
mg only a hndgo of tissue he twi eii right auricle and 
vontncle on the poatero lateral position co oidmatum 
jieisists 

Fiiither he has foimd it jKissihlo by suooeeeive 
outs to dimmish giadiially the bnacllh of this bridge 
until It IS no mote than one miUxmetre across and 
still CO ordination jiersists This c o oidinatinn is of 
such a kind that the normally occiuiuig oontiacliona 
of the auricle are followed regularly by contiactions 
of tho ventricles and when spontanoous beats liave 
ceased, artificially exi it* I contiactions of the ventne le 
pass through to the auriclo anil an followed by auri 
cidai beats Prof Kent i om« s to the conclusion that 
a conducting path exists m tins iMistero lateral region, 
which m the absence of the main 1 1 bundle may 
function m such a way as to maintain tho co ordma 
tion of tho chainluTB of the heart 


Meteorology i 

a tune like the present, more than usual mterost 
attaches to any attempts to derive ocxmomio 
advantage fiom applied ecienoo At the annual 
pmior readmg oonforente held at the Meteorological 
Omoe on Sept 25 and 26 last under the auapicee of 
the Mmistry of Agriculture and hishenes, all tiie 
papers had direct or indirect applications m this 
cJueotion The subject of agricultural meteorology is 
one of those which, through its hybrid nature, is apt 
to be regarded aa the busmess of neither the moteoro 
logist nor the agnoultuiist, and it waa a recognition 
of this fact that led to the inauguration a few years 
ago of the crop weather scheme and of these annual 
conferences, where the two olaasee of investigator can 
meet and pool the knowledge gained m their special 
subjects 

Of the five papers read on the first day, the first, 
by Mr E V Newnham, was mainly meteorological 
in mterest but had an ognculturtu application m 
that the subject under discussion — ^nootumal Vadia 
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tion from the earth s siufaco u> oiio of importance 
for its boanng upon tho damage ilime to imps by 
night frosts A brief summary was givm of obwrva 
tions mode m this held since Dr Weils wiote bis 
classical L^say on Dew , more ^hun a hundred 
years ago A qualitative discussion of vanous iaotois 
controlling the tomiieratuies of objects freely expemsd 
to the clear sky at night was followed by a (onsiidera* 
tion of the desirability of leplacmg the piesent form 
of terrestrial radiation thonuomoter by an instru 
ment capable of giving quantitative measuiements 
of the heat lost to space m the course of a whole 
mgbt Emphasis was laid on the need for furthei 
information about the relative powers of common 
substances for emittmg the long wave radiations 
appropriate to bodies at low temperatures 

Mr I J bchapnnger followed with a paper on the 
effeot of weather on sugar beet Traomg the eSeots 
of weather upon the various stages of cultivation ot 
this crop, it was shown that ^e equable climate 
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of England givea ua a distinct advantage over Con 
tinental countnee, where the harveeting of the boot 
has gonorally to be completed by the eiM of October, 
owing to the probability that froat and snow will 
intervene if matteni are delayed lunger Where this 
docs not happen harvesting can spread over a 
longer period, extending up to Clinetmas, and tlie 
sugar factory can be employed at a moderate pressure 
of work over a corresj^ndmgly lengthened penoil 
1 he dampness of the climate of England is no obstacle, 
the fact that oui ou^iit per acre is about 25 i>er 
cent loss than on the Continent is explainable largely 
by the fact that English fanners have not yet dis 
covered the vaiieties of beet best suited for the 
climate a handicap resulting from the seventy extra 
years of expenence in the industry possessed by 
their nvals ^road 

Mr J Hammond showed interesting diagiams 
illustrating the variation in the jiroportional size of 
diffeient parts of Herefonlshire cattle at different 
ages, m the course of a jiaper on the effects of climatic 
conditions on animal production He showed also 
how variations of weather affect the chemical com 
position of plants and, through this agency, the 
character of the growth made by animals feeiluig on 
these plants 

The effect of weather on soils was shown by Dr 
Ogg to be gteater than had at one tune been nup{>osed 
Owing mamly to the wuik of certain Russian m 
vestigators, modem soil classification is being made 
on now and much more satisfactory linos than in the 
past, the prmoipal difference being tliat formerly the 
importance of the geological character of the parent 
rock, the breaking up and transformation of which 
18 resixmsible for a particular soil was over estimated 
Wet climates tend to give acid soils and diy cUmatos 
alkali ones, temperatuie coming in as a modifying 
factor Without any other data than a knowledge 
of mean temperature and rainfall and of the charac ter 
of the humus supplymg vegetation, the distribution 
of the pnncipal types of sod can bo roughly mapped 
out m any country, and work on these Imcs is being 
earned out i temationaUy 

In the oourso of on account of woik at Rothomsted 
Expenmental Station on the relationship botwoon 
the weather of diffeient months and the effectiveness 
of various artificial meuiurcs. Sir John Russell showed 


the necessity for employing modem mathematioal 
statistioal analysis m Older to separate the mfluenoe 
of different weather factors Once this has been done, 
the result often leaves for solution a comparatively 
simple relationship that can be explained by chemicu 
expenment in the laborato^ btress was laid upon 
the economic importsuioe of a sc lentific variation of 
the chemical proi>ortions of artificial manures in 
accordance with the predominant weather factors for 
the crop in question, and on the extent to which the 
apphcation of such a pnnciplo con make the yield 
inclepondont of the meteoiological character of the 
season 

The second day of the conference was occupied 
mainly with a consideration of the influenc e of 
weather upon insoct pests The general impiession 
gained from these papers was that the subject is a 
harder one to investigate than that of sunple plant 
growth This aiises partly from the fact that many 
of the pests are of very small size, and the meteoro 
logical data available normally do not define exactly 
the coiuhtious which the pest exjienences There is 
the added dilhculty that the parasites that exercise 
so large a < ontrol over the seventy of the attack of a 
pest are not normally affected in a similar way to 
their hosts by abnoimal weather Mr A Roebuck, 
who spoke on this subject, showetl that wheie the 
host and jiaiaaite are oppositely affected great 
fluctuations of seventy of a jicst are to be expected , 
and that on the other hand, similanty of reaction to 
weather tends towards limited vanation and there 
fore to an absence of epidemics Dr W M Davies 
desenbed how humidity affects CoUemboIa (spnng 
tail) types with a very pnmitive breathing system 
are absolutely dejiendeut upon high humidity whereas 
those possessmg a more advanced tracheal system 
can withstand relatively dry conditions 

The conference closed with a very interesting 
account by R T Parkhurst of the uay m which 
fowls can be induced to ley os many eggs in the 
autumn and winter as duimg the remainder of the 
year by artihcially increaamg the hours of hght 
during the dark days, the result being a satisfoctoiy 
yield at the time when prices are highest The 
method is being applied successfully in the United 
btates, especially where cheap electricity is avail 
able 


Migration in Butterflies and Moths.* 


I T is well known that locusts migrate but few realise 
that similar movements t ake place in other insects, 
and paiticularly in the ehogonflies and the butterflies 
and moths Iho evidence for such movements is 
chiefly of two kinds first, it is found that some 
insects exist over large areas only for a short time, 
and aftei a penod of absence may appear agam 
suddenly in laige numbers bcoondly observers par 
ticularly but by no means entirely in the tropics, 
have often seen hundreds of thousands of butter 
flies moving steadily in one direction, sometimes 
passmg for hours on end and sometimes even for days 
or weeks 

By collecting such evidence it has been possible to 
get an idea of the regular movement mode by some 
species Thus the Monaich or Milkweed butterfly of 
North Ameiica is found during the summer through 
out the greater part of the continent, even reaching so 
far north as i^dson Bay In the autumn all the 
individuals in the noith (ollect together m great bonds 
and fly a thousand or so miles south to the Gulf btates 
/ or Southern California where they spoid the winter 

* Substanre of a paptr read by Mr (. D WUliama before Seitkia D 
(Zook«y) of the Brittah tteoLlatkm at Brhtnl on Sept 8 
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clinging in mosses to trees In the spimg the bands 
bre^ up and the butterflies fly north, laying eggs os 
they go, to repopulate the whole area— some oomplet 
ing another thousand or fifteen humlnxl miles flight 
on the return journey 

In West Afnca Eurojie, and western Asia, the 
giiatest migrant w the Pamted Lady butterfly, which 
m the spnng crosses the bahara and Egyptian deserts 
from some almost unknown sources to the south, 
crosses the Mediteiranean, oftrni m hundreds of thou 
sands , flies more or less florthward through Europe, 
usually reaching the shores of Cueat Bntain m early 
June, and sometimes individual stragglers are seen in 
the extreme north of Iceland or within a few degrees 
of the Aictic Circle The total distance covered by 
these flights may be between two and three thousand 
miles, but at present it is not possible to say with 
certainty if any one mdividual flies the whole dis 
tanoe or if it is covered by two successive genera- 
tions The butterflies lay eggs as they go and in 
England a local bred generation may result in August 
or September, but there » practically no evidence 
of the survival of this butterfly in north and central 
Europe from one year to the next Another lemaik- 
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able fact ia that there is at present little or no evi- 
dence of any return movement towards the south in 
the autumn. 

The common La^ Cabbage White butterfly is 
also a migrant, particularly in central Euroiie, where 
about Ju^ large swarms seem to originate either m 
Scandinavia or on islands in the Baltic, and fly south- 
ward through Qermauy in clouds hke snowstorms. 
Some of these flights deviate to the west and may cross 
the North flea and appear on the eastern shores of 
Great Britain. 

Similar flights occur in all parts of the world ; West 
Africa, East Africa, South Africa, India, Ceylon. 
Centnd and South America, and Australia, all have 
thoir migrant butterflies. The sight of hundieilK of 
thousands of butterflies passing a point steadily m a 
flxed direction day after day is one never to be for- 
gotten. Mr. WiUiams stateil that m East Africa he has 
seen a ‘ skipper ’ butterfly flying to the south on every 
fine dav for more than six weeks, in numbers which 
reached a maximum of more than five hundred fier 
minute on a 22 yards front. On another occasion at 
the same station there were simultaneous flights of 
two different species of butterflies going on m exactly 
opposite directions for nearly a month, each species 
keeping strictly to its preileterminod path. Further, 
on one day while these two flights were gomg on, there 


was a third flight of millions of locusts moving diagon- 
idly across the other flights and not in any way inter- 
fering mth them. 

Notlyng 18 yet known of the reasons for those move- 
ments or of the factors which determine the direction 
of flight. It can, however, bo stuteil ipiite definitely 
that the insects arc not blown by the wind. Examina- 
tion of a large number of records show tlwt the flights 
are as often directly against the wind as with it, and 
m^ cross it any angle. 

Butterflies m migration appear to have an urge to 
fly continuously m one fixed diiec-tion ; they appear 
to bo conscious of that diroctioci and make every oHort 
to keep to it m spite of the disturbance tlue to wind 
and the presence of obstacles m their path. They 
usually avoid small obstacles by flying over them, or 
more rarely round them, but have been seen beating 
themselves against the wall of a house or entenng open 
windows. Effoits to keep to the desired path have 
often boon observed, and they have been recortled as 
flying through railway tunnels or m at one side and 
out at the other of partly oonstiiictml buildings, rather 
than dei>art from it. 

Similar movements occur m many spocics of moths, 
but information about tViem ih much more diflicult to 
obtain, owing to the fact that the majority of tliese 
migrataons take place at night. 


Fishing: Methods of the Maori.* 


tT'HERE apiiears hitherto to liave been little informa- 
tion placed on reconl concerning Maun fishing 
methods and devices. Mr. Elsdon Best’s monograph, 
in which every aspect of Maoii fishing activity is 
clearlv and fully (lesonbed, is therefore a welcome 
addition to the scanty^ literature which already exists 
Fishing ojieiations in all the coimtries of the woild 
have connectetl with them many strange beliefs, 
weird superstitions, and ((uaint ceremonies to cele- 
brate special occasions such as the launching of a now 
boat or the first dip of a new net. Fishing m Maon- 
land was no exception to the rule, and many strange 
and interesting ntes and usages connci'ted with the 
craft are described. Many of these have their counter- 
part in other lands ; a few seem to be peculiar to the 
Maon. 


Sea fishing was considered by the Moon to lie 
essentially a task for men. The boats, however, wero 
almost invariably met by the women, to whom the 
entire subsequent care of the catch was left. Women 
also wore expected to collect shellfish and allowed to 
take part in the capture of small fresh -water fish, but 
eel-fishing was confined entirely to men. 

The most useful and interesting part of the bulletin 
is the section dealing with fishing implements, thoir 
manufacture and use Where the conditions were 
suitable, nets of various kinds were mainly used, 
chief among them being a kind of giant seine which 






Id UevieeR of the Hsorl By KMon Best, 
tin No Hi lexo PomiDioii Humoid, WpI- 
now zmuaui aIio obtsInaUe from Now Zealsiul Govemment 
41# Stnnd, London, W 0 S. Price Pspor Cover, (S , Cloth 


might be anything up to 1000 yards m length. 'I'he 
making of such a net, the mateiial of which was un- 
8crai>cd flax, was the wotk of all the inhabitants of a 
village and was ma<le use of to benefit all the jiart 
proprietors of it. Those nets were five to six feet m 
depth, provided with sinkers along the bottom and 
floats 01 very light itood (instead of the usual cork) 
along the top. A imint of unnsnai interest about these 
semes and the othei nets of the Maon is that so far 
bock as can be traced, the knots used fur making the 
meshes were exactly the same as those of our own 
Euroiiean nets. How this knot came to lie discovered 
and adopteil in net -making by jieoples and tribes all 
over tho world amongst whom intercommunication 
must have boon impossible is a nddle yet to be ex- 
plained. 

In adtlition to the gieat seines, many smaller nets 
weio employeil, including ding nets and set nets, but 
no mention is made of diift nets. These do not 
appear to have lieen used in Monnland. Line fishing 
also was largely prac-tnssl, especially along rocky 
coastlines where drag-nets could not bo employed. 
Wood, bone, stone, and shells wore all useil hy the 
Moon m the manufacture of fish hooks. When 
Europeans arrived in the count rj', however, the 
natives soon learned tho advantages of metal for tho 
making of such imjilements 

The bulletin is attractively pioducod and well 
illustrated, but appears to suffoi slightly fiom the 
fact that the author, ajiart fnun his researches in 
producing this work, seems previously to have had 
little intimate contact with fishennen and flshones. 


Recent Work 

the present time considerable attention is being 
paid to these familiar wild flowers, comprising the 
genus Ranunculus, the largest one in that attractive 
family the Ranunoulacee. Paikm has in recent years 
{Annals of Botany 42; 1928) emphasised the fact that 
in this genus two distinct types of petal occur- one 
yellow and glossy, t}rpioal of tlie common buttercups 
of our fields and mMduws ; and tho other , white 
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on Buttercups. 

(occasionally yellow or even red), with a tnaf surface, 
exemplified only in Great Britom by the water 
buttercuiw (Batraohium section). The former type 
of petal 18 probably unique among flowers, possessing 
peculiar structural featuree, one rf which is the large 
amount of starch oontamed in it and restricted to 
the part that is glossy. It is suggeeted that this 
large genus might be oonvemoitly and jieriiaps 
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also phyloKenetioally divided into two sub-genera— 
one containing the glossy and the other the mat 
petallod HpecioH. 

Marsden-Jones and Tiirnll are collaborating m a 
genetical study of this genus, and last year they 
published a preliminary account of their results 
with the two common buttercups, Ranunmtua 
aona and R. bulboHUS {Jnur, o/ Qfnetica, 21, abstract 
in Naturk, 124, p. 928). One of the most interesting 
points connected with these species is the wcurrence 
of plants functionally only female. Reference to 
these was made in the correspondence columns of 
Natukk last year (128, pp. <568, 708, and 911). 

A Japanese botanist, M. Kiuniizawa, has this year 
publishod the results of hw morphological and ana- 
tomical study of thn species of RanunctUtu occurrmg 
111 Ins own country (Jtntr. FnatUy of Science, Univ. 
Tolcyo, Botany 2. pt. 3) The island empire of Japan 
IS sometimes regarded as the eastern countcr|iart 
of the British kingdom, and in keeping with this it 
so hajjpons that the number of species (sixtoeti) 
found there is about eriiiul to the number usually 
recognised in Britain Purthomiore, as in the 
British floia, the only spocioH that have not yellow 
and glossy petals are white water buttorcii|JS. 

Two endemic spocios present interesting vegetative 
features. Ranunrulue Zuccanni has nxit tubers 
suggestive of those of the Lesser Celandine (R 
Ftearut). Ranunetdua flagellifoUua lias fihfonn leaves 
monoootyledonoua in appearance. Kvidenoe is 
brought forwanl to show that these foliar ormns 
have evolved through the transformation of the whole 
of an ordinary loaf and are not merely modified leaf 
stalks (pliyllodes). 

The mam part of the paper is taken up with 
vascular anatomy Interesting pomts in connexion 
with the ondwlormis arc descnboil. There is a 
marked tendency m the stem to closed bundles of 
the monoootyledonous typo. 

From the moiphological and anatomical point 
of view Ranuneuiue accleratna, a widely distnbutod 
species and fairly common m Bntam, is regarded 
probably as one of the most pnnutivo membera of 
the genus. 


Autumn-sown Cereals. 

rpHK choice of a good variety of cereal may make 
^ a ilifferenoo of more than twenty per cent in a 
farmer’s letums, and yet the crop will oast hun no 
mom to grow For this reason the National Institute 
of A^ciiltural Botany, Cambridge, has issued a 
number of recommendations, baaed on careful trials at 
a number of stations, as to varieties of cereals suitable 
for autumn sowing. Those do not necessarily apply 
to the north of England, but may be accepted with 
confidence in other distriots. 

The reaction of different varieties of wheat to 
disoasee such as foot-rot or whiteheads is os yet far 
from completo, but there is no reason to believe that 
any one variety is markedly more msistant or sus- 
ceptible to them than another. As regards winter 
hardiness, it should be borne in mind that other 
factors brides frost resistance ore important in Eng- 
land, and that on the whole, Scandinavian and Dutch 
wheats are less adapted to our conditions than such a 
variety as S^uareh^’e Maater. The value of change 
of seed is still a vexed question, but there seems no 
evidence (giv«i equal purity and germination) that 
foreign-grown seed is preferable to stocks of the some 
variety nown m England. 

Wiih^ina or Fictor ore tlie most trustwortlw high- 
jielding varieties on soils in good condition ; Yeoman 
or Yeoman II possess imique bread-making quabty 
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and are the varieties to grow on the richest soils or 
under intensive manuring; Little Joat should be 
chosen for the lighter wheat soils, particularly in 
Norfolk, or where fertility is low ; Iron III, though 
loss trustworthy than Wuhelmina and apt to develop 
rust, like Wedmll’e Standard, finds a place on heavy 
soils. R%vttt, or Blue Cone, probably outyields all 
other varieties on heavy noils in the south of England, 
and Squarehead’ a Maaler stands by itself in its adapta- 
bility to all sorts of conditions and the r^pilanty with 
which it gives a oertom crop. ‘ 

Qrry Winter is the only really trustworthy variety 
of oats, but its weak straw is a serious disadvantage, 
if strength of straw is an essential point, block-graii^ 
Bount^ul 18 suggested. There is no winter-hardy 
white oat on the market. As regards barley, the 
ordinary six-row winter variety gives a satisfactory 
crop, but the grain is not of malting quality. However, 
although none of the malting barleys are winter- 
hardy, Flumage Archer and Spratt Archer can usually 
bo grown siiccosHfully, if exposed situations and badly 
dramed soil are avoidoil, and when aiitumn-sown, out- 
yield similar spring-sown crops. Anyone wishing for 
fuller particulars is advised to write to the National 
Institute of Agricultural Botany at Camhndge. 


University and Educational Intelligence. 

fiiBMiNOHAU. — ^The colohration of the jubilee of 
Mason College and the thirtieth anniversary of the 
grantmg of a charter to the University oommwiced 
on Oct. 13. The C^iaiusellor, the Viscount Cecil of 
Clielwood, in the courae of liis address, referred to the 
toundatioii m 1880, by Sir Josiali Mason, of Mason 
College as a college of science and technical knowledge 
for Birmingham, at a cost of £200,000. The College 
liecarae the University m 1900, and the first prmcii>al 
was Sir Oliver Lodge, who was jimsent at the celebra- 
tions. The honorary degree of doctor of laws was 
conferred on the following, among others : Sir Henry 
Hadow, Sir William Harty, Sir Thomas Lewis, and 
Dr. F. E Smith. 

C'AMBHtDOB.-- At Trinity College, J. W. Bninyate, 
L. H. Gray, and R. E. A. C. Paley have been elected to 
fellowships. At Corjius Christi College, Dr. U. S. 
Carter, formerly lecturer m loology m the Umversity 
of OlasTOW, has been olecteil to a fellowship. 

The John Wmbolt Priee has been awarded to 8. 
Steele, of Christ's Collego, for a dissertation on 
“ Chemical Changes m Fuel-air Mixtures m an In- 
ternal (kimbustion Engine during Compression". 

Lonooh. — ^Two courses of advanced lectures have 
been arranged in the Faculty of Engineering at King's 
Collego. Mr. T. G. Rose is giving three lectures on 
" Management ”, on Tuesdays, beginning Oot. 21 ; and 
Col C. H. Bressey, Chief Engmeer, Roads Department, 
Ministry of Transport, will deliver three lectures on 
“ Modem Road Construction", on Tuesdays, beginning 
Nov. 1 1 . Particulars can be obtamed from the (College. 

MANrHKSTKB. — The Council has accepted with 
regret the resignation of Prof. O. T. Jones, who has 
held the chair of geology and the directorship of the 
Geological Laboratories since 1919. Prof Jones has 
been elected to the Woodwardian chair of geology 
m the University of Cambridge, and will vacate bis 
Manchester appointment in Dumber. The CounoU 
has also accept^ the resignations of Ihr. John IValton, 
senior lecturer m botany, who has been elected to 
the Regius chair of botany in the University of 
Glasgow, and of Mr. L. J. F. Brimble, lecturer in 
botany. 
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Dr J H Fraser (Johns Hopkinfl)hu been appointed 
leotur^ in mathematiosl pl^atos. 

St Anobbws — A t the gradnation oaremonial on 
Get 10, the honorary degree of LL D was conferred 
upon J A C. Kynooh, ementue professor of nud 
wifery, University College, Dundee 


Appucationb are invited by the Zoologioal Society 
of London for an aquanum research fwowship for 
three }rears, of the annual value of £8fi0 The success 
fill apphoant will be expected to do research m con 
nenon with aquatic life, principally m the laboratory 
attached to the Society’s aquanum, imder the general 
advice of some naturalist appomted by the committee, 
and to report quarterly to the committee on the pro 
gr o ss of the research Apphcations should be ad 
dressed to Sir Peter ChalmMs Mitchell, Zoologioal 
Society, Regent’s Park, NWS, and received on or 
before Nov 8 

An arrangement has existed for the past six years 
whereby, when a candidate for a Higher National 
Certiflcate m MechMucal Engmeenng at the termina 
tion of an advwioed course includes a specialised 
automobile engmeenng subject m hia final examina 
tion, the signature of the president of the Institution 
of Automobile Engmeers can be added to any 
certificate awarded This arrangement has now been 
extmded to ordinary certificates awarded at the 
termmation of senior part time courses Apphoa 
tions should be addressed m the first instance to the 
Board of Education 

Tht following rosoarch fellowships are open to 
members of the Bntish Federation of University 
Women -A Semor International h ellowsbip (offered 
^ the International Federation of Umversity 
Women), value £260 , an American Internationa 
Fellowslup ^ffered by the American Association of 
Umversity Womoi), value approximately £300 , a 
Carolme Spurgeon International Scholarship in Arts 
(offered by the Directors of the Crosby Hall Associa 
tion), value £100 a year for two years , an Inter 
national Residential Scholarship at Crosby Hall 
(offered by the British federation of University 
Womm), value £100, and a German International 
Fellowship (offered by the German federation of Uni 
versity Women), value approximately £100 Appli 
cation forms and rMpiIations are obtainable from the 
Secretary, Bntish FUeration of Umversity Women, 
Crosby Hall, Choyne Walk. S W 3 

Fob the tenth year m succession, Tnnity College, 
Carobndge, announces the offer of a Research Student 
ship open to graduates of other universities who pro 
pose to go to Cambridge m October next as candi 
dates for the degree of Ph D The value of the 
Studentship may m as much as £300 a year if the 
pecuniary oiroumstanoes of the suooessfuf candidate 
require so large a sum Applications must reach the 
Semor Tutor not later than July 1, 1031 The same 
College offers, as usual, Dommion and Colonial Ex 
hibitions to students of Dommion mid Colonial uni 
veiBities These Exhibitions are of the titular value 
of £40, but their actual value is such sum (if any) not 
exceeding the titular value as the College Council may 
from time to tune hold to be justified by the ex 
hibitioner’s financial oircumstanoes, and the Council 
has power, if it sees fit and if funds are available, 
to award an additionid payment Candidates must 
apply throt^ the prmcip^ authority of their um 
versity, and apphcatiima should reach the Semor 
Tutor (from wn^ further particulars may b|p ob 
tamed) by Juty 1, 1081 
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Hiatonc Natural Events. 

Oct 19, x8oo Hailstorm in Bedfordshire — Durmg 
a violent thunderstorm m Bedfordshire, hailstones 
fell, shaped like oblate spheroids, six to mne mohes m 
oiroumference 

Oct 19, 1917 Unexpected Upper Winds — ^A fleet 
of thirteen Zeppelm airships attached London on 
Oot 10 m weather conditions which appeared settled 
Owing to the unexpected development of a baro 
metno depression, however, a very strong cold north- 
east wmd sprang up at some height above the ground 
Fog and cloud prevented the raiders from determining 
their position, and they were oamod southward over 
France, where they were disoovereil The motors 
being handicapped by the intense cold, the greater 
jwrt of the Zeppelin fleet was destroyed 

Oct so, 1743 Hurricane at Port Royal — A furious 
hurricane beg^ at 6 r m at Port Royal Jamaica 
Many houses were blown down but most of tho 
damage was done by the sea, which rose many feet and 
destroyed all the wharves, while the streets were several 
feet under water Out of 106 ships m tho harbour 
only one rode out the storm and a great number of 
marines were drowned The hiimcane was followed 
by a pestilence which caused still greater loss of life 

Oct as as, 1805 Trafalgar Galea After the 
battle of Trafalgar violent south westerly gales blow 
on the south west i oast of htiain and it proved impos 
sible to got tho minority of the captur^ French and 
bjianish ships into Oibr^tar 

Oct 23 a4, t9a4 Typhoon oR Coast of Annam — 
A typhoon of exieptionul violence, aooomiianied by 
torrential rams and a storm wave, travellea along the 
ooast of Annam, c ausmg AoimIb, loss of harvests, and 
great damam to buildings, roads, bndgos railways, 
and telegraph lines The regions whu h suffered most 
were the provincos of Kmhoa and Song Ba 

Oct >4,1847 Aurora Borealis — A brilliant display 
was obsc^ed from London on tho night of Oct 24-26 
As described by J Olaisher, it began with a bright red 
streamer in the north west at 0 30 p M but was not 
well developed until 9 66 r m , when a pyramid of red 
and orange light appeared m the north west, 6° m 
diameter at the base ami resembling tho glow from an 
immense conflagration At 10 f m tins had become 
deep crimson and a similar one had formed to the 
east north east, these two pyramids forming the 
boundaries of a fan shaped mass of vibrating silvery 
columns converging to a point a few degrees south of 
tho xemth About 10 20 f m tho moon, which bad 
bMn shinmg from a cloudless sky. was suddenly 
surrounded for a few muiutos by a fane corona, with 
ooncentrio oiiolos of grey, violet, green, and red boon 
after 11 18 a bright arch appeared extending from 
nor^ west to south east, with fliokenng streamers 
both above it and below it This contmued until 
1 A K There were magnetic disturbanoes at Qreen 
wioh on Oot 22 and 24 

Oct >3, 1665 Gale in London —There was a 
violent snle m London with much ram It is stated 
m the PhUosophvsal Tranaacttan* that durmg this 
storm the Iwrometer stood at 28| m , and that on the 
evening of Oot 20 it desomded nearly to 274 m 

Oct >5, 1859 Rcyal C/urur Storm — During a 
temble storm the Bo^ Charter was wrecked on the 
ooast of Anglesea, with the loss of nearly hve hundred 
hves This disaster led directly to the eotablishment 
of a meteorological service m Extend and to the issue 
of gale warnings by Admiral FitsRoy In the same 
storm the Qrtat Bkutem narrowly eeoaped destruction 
at Holyhead, while Stephenson’s viaduct at Penmaen- 
mawr was earned away, the old Cham Pier at Brighton 
was destroyed, and great damam was done to the 
railway on the beach below the ouffs at Dover 
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Societies and Acadeiks. 

Pasib 

Academy of Sciences, Sept 8 — W Vernadsky 
The radium m aquatic organisms The amounts ot 
radium in different species of Lentna mwmg m 
lakes oontaming known amounts of radium nave 
been determmed The concentration of radium m 
the hvmg plant is 100 600 times that present m the 
water llie amounts of radium vary considerably 
with the species of Ltnrna, and this variation does 
not depend on the weight of the mdividual plant 
The question as to what is the function of radium m 
the vital processes of Lvmna still remains unanswered 
— Auguste Lumiire and Mme R H Grange The 
urotective action of cholesterol against shock caused 
Dv flocculates The facts cited prove that mjections 
of cholesterol protect the ammal (rabbit) against 
sliocks of the anaphylactic type — Joergen Rybner 
Momograms for transformations between reotanmlar 
and jiolsr co t nhnates and for complex hvperbolic 
functions — Cl Chevalley The theory of normic 
residues Radu Badesco T oganthmic solutions of 
an integral equation Luca Teodoriu A iiartial 
differential e(|uatioii which occurs m the pioblem of 
average F Charles and J Flandrin ( ontrihution 
to the study of Cretaceous soils m the north of 
Anatolia (Asia Minoi) P Fallot A Msrin and 
M Blumenthal The limestone cham of the bpanish 
Rif betwee n Xaiien and oued M ter Th Bidler 
Chatelan Tlio ( olysynthotic quatorna^ glacier of 
Monti Simbruini (( cntral A{tennines) The causes of 
Its extension The author concludes that in the 
Ai>onnuios in si ito of the altitudes being lower than 
the A1] M the (piatcmary glaciers could have reached 
dimensions comparable with those of Alpmo glaciers 
this b« iiig due to the heavy rainfall which has always 
oharaotcrisod these ranges Jules Amar Phe dia 
phragm oiigiii of respiration Angelo Migliavacca 
The lipochrome interstitial cells of the uterus 
Rdmy Collin and Pierre Florentin The growth of the 
nuclei in geometrical progression m Luwenthals 
gland Mme Y Khouvine E Aubel and L Chevillard 

mcx^hanitm of the transformation of pyruvic ac id 
mto lactic acid m the liver 

Genlva 

Society of Physics and Natural History July 3 — 
H Decker System of organic combinations The 
author lias constructed curves permitting the pro 
die tion of the {lossible combinations , carbon and 
hydrogen arc plotted on rectangular oo ordmates 
For the more comjilex combinations he combines 
several networks with a parallelogram mesh such 
that all itoHHible cKimbmations And their place at the 
nodes of a parallel^iped mesh R Cherbuliez and 
G de Mandrot The disaggregation of casern m 
acetamide By heating casern m acetamide a true 
depolymensation of the casein can be brought about 
without the chemical mtervention of a foreign sub 
stance llus demlymensation is occompaiued by 
a profound mocUfication of the original molecular 
edifioe, but does not destroy the groupings which give 
on hydiolysis the ammo acids characteristic of the 
original proteid — A Georg The determination of the 
constitution of the disac^andes by the method of 
methylation and its apphcation to Fischers iso 
msdtose By this methcxl, the author deduces two 
possible constitutions for isomaltose , either that of 
a 0 a gluooside (1 6) glucose (1 5) or that of a 6 gluoo 
side (1 6) glucose (1 5) The first appears to be the 
more probable — Eugene Pittard and Juan Comas 
The oondylo diaphysary angle (angle of divergence) 
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of the femurs of Bushmen, Hottentots, and Qnquas 
The authors find differences between the averages for 
the two sexes and others between the right and left 
sides These drSeienoes are not the same m the 
Hottentots and the Qnquas , muited a common 
ongm, these differences may perhaps be attnbuted 
to the mode of life 

LaMuraBAii 

Academy of Sciences (Compfes rendws. No 1, 1930) 
— F Loewinsoa>Lesaing A oontnbution to the petro 
graphy of Kamtchatka Analyses of a scsiee of 
specimens of lavas from Kamtchatka are given , 
most of the lavas are characterised by the presence 
of basic plagioclase phenocrysts, of basaltic hornblende, 
and by vitrophyno texture , lavas oontaming 
pyroxene are rare — 1 Vinogradov The leaot 
primary root — I Medvedev ^e problem at bios 
^e question as to whether yeast ceUs can develop in 
an artiflciad medium without living elements m it, 
has been decided by vanous au&ors differently 
This diffwenoe is due to nbgleotmg the possible 
osmosia of physiologically active substances (bios) 
from the yeast cells themselves mto the medium 
Removmg the substances so diffused by quick washing 
proved that they play a very important part in the 
development of yeast m an artificial medium — N 
Dneprovsky The fimdamental systems of the 
declination of stars 

CompUta rmdus (No 2, 1930) — A Tchitchibabin 
(1) Non taiuung substances in the extract from the 
rhizome of ^axtfraga (Bfrgtnti) eraaatfolta (2) 
Arbutine Both the rhizome and the leaves of 6 
crtaatfolta contain up to 10 per cent of tho dry weight 
of the gluooside arbutmo which has so far been 
known only in the plants of the family 1 ricacotc and 
m Pyrola — (2) Non tamung substances of btattce 
(1) Myncetme A species of Sfcjticr from Turkestan 
was found to oontam up to 1 pei cent of the gluco 
side myrioetme — A Tchitchibabin and N A Preo- 
brazbenskii The synthesis of the pylopic acids and 
the strut ture of the pylocarpme — N N Jakovlev (1) 
Ihe genus Petschonennua and the transition from the 
dll yt ho cniioids to the monooycho ones A seriee of 
spocimons of Petachoraertnua exhibited a complete 
transition from the monocyclic to tho dioyclio typo, 
and the use of this character for the sei>aration of the 
two sub classes api>ecus not to b^ustified — (2) Ihe 
primary pores of Cyatoblaatua The madroponte ot 
C kohn% IB kidney shaped perforated and placed 
over the three interradial plates On the concave 
side of the madreponte there is an orifice which must 
represent tho gonopoTC E Perepelkin (1) The altera 
tion of the rotaticm of the sun with the height 
Prominences in difiorent layers of tho sun s atmo 
sphere rotate with tho same velocity — (2) The sejiara 
tion of velocities of different gases intheprommences 
— J Medvedev The theory of the simultaneous action 
of the external factors on the yield of crops A method 
IS offered for the calculation of the optimum oombina 
turn of factors 

Bomb 

Royal National Academy of the Lincei, M^ 4 — 
E Paternd The origins of sterooohemistry So long 
ago aa 1869 Patemo proved the existence of two 
iBomeno compounds of the formula C,HC1| and 
attempted to explam their isomensm by means of 
sparial struotural formubs — F Zambonmi and Silvia 
Reitaino Double sulphates of rare earth and alkali 
metals (13) Sulphates of praseodymium and am 
momum In addition to the compound, Fr,(SOih, 
(NH4 )i SO 4 8H4O, deeonbed by vcm Soheele in 1898, 
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these sulphstee fonn the snhydroua double com- 
poimd, Pr,(SOi)„ S(NH 4 ),S 04 , whioh la stable at 25° 
m contact witn solutions containing from 63 to 56 
per cent of ammomum sulphate and from 0 2 to 0 6 
per cent of the praseodymium salt The orystallo 
grap^ characters of this double salt are described — 
S Franchi The non existoioe of the ‘ nappe do 
1 Embninais ’ m Italian temtory, mdioated to the 
south of Mont Blanc m a geological m^ by L5on 
Moret — F Zambonini and A Ferrari llie identity 
in oiystallme structure of the canonnite of Monte 
Somma with that of Mias The recent and most 
satisfacto^ analyses of oanonmte mdioate the for 
mula, 3(N^, Ca)Al4Si|0,(Na4, Ca)GO„ with a slight 
excess of carbonates and a variable proportion of 
water — Giuho Bemporad The sigmfmance of the 
prmciple of the arithmetic mean — R Caccioppoli 
A general theorem on the existence of unit elements 
m a functional transformation — M Brelot The 
integrals of (l)Au>^e(Af)u(M) (c^o) in the neigh 
bourhood of a smgular point 0 of c(Af) — Enrico 
Volterra The deformation of an elastic m^itim due 
to a small displacement of an immersed rigid snhere 
B Caldonasso Plane irrotational motions of perfet t 
liqiudsm theprosonoeof amovabledisc — A Consiglio 
A further exertion to the Kutta Joukowski theoieni 
The oaso of Joukowski s jiisciform obstacle with a 
single cuspidal point, is considered — Luisa Pelosi 
A new demonstration of a theorem of Pamlovo 
Levi Civita on d^mamio e<{uations — Anna Eredia 
Tlie (oeffident of persistence of ramy days Iho 
probability of the occurrence of rainy days singly or 
in gioiips \tas studied for Hamburg (1876 1000) by 
Grossmann, who, on the assumption that tho various 
groupings were equally probaolo, denveil furmulie 
for calculating the mean number of rainy days out of 
tuo thiee, or moie consecutive days The values so 
calculated did not however, agree with observations 
made over a considerablo numbor of years a result 
which was roccntly conflrmed by Besson in tho case 
of Pans, and by Domingo y Qmlez in that of Saia 
gossa i or Rome, the author hmls that the coofhcient 
of ]>ersistence of ram vanes throughout the year tho 
maximum being m March and the minimum in July 
Tho (oefflcient of piobabdity of rain increases with 
increase m the preceding number of wet days U}> to 
five m the case of Saragossa and to four in tliat ot 
Rome — E Segr5 Intensity of tho lines in tho Haroan 
effects of diatomic molecules The i|uantum moch 
anioal formula for the intensity of the Raman linos 
for tho molecule O, is explained and is fomid to 
furnish results m good agreement with tho export 
mental values — B Rohi The action of the counter 
tube of Geiger and Muller — G Racah An ex 
ample of the quantistio treatment of an interference 
phenomenon — A Ostrogovieh Investigations on 
y tnaxmes synthesis of phenylammohvdroiy 
triaame This compound may oe synthesiseil by the 
mteraction of benzomidine hydrcxihloride cm guanyl 
carbamide acetate, and it seems likely that other 
aminohydroxytnazmes may be similarly obtained 
A Debenedetti The determination of plagiocloses 
by measurement of the angles of extmction m the 
sone normal to (010) — Giulio Cotronei and Aide 
Spirits Zoologies^ oonstitution and graftmg (3) 
New expenmmts on Anura and Urodeles -M Cornel 
Studies on parathyreopnve syndrome (2) Proven 
tive action of irradiatea ergosterol m excessive doses 


Linnean Society of New South Wales, July 30 — 
J R Malloch Notes on Australism Diptera (25) 
jIus paper contains (a) additional notes on OrtohdsB, 
Sapromyside, Clusiouliito, and Neottiphilida,,(5) a 
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revision of the Calliphond subfamily Metopimss, and 
(e) some notes on Empididss, with a key to the sub- 
famihes Thirty species ore dealt wnth, fifteen of 
which are dcecribod as new Three graiera of Meto 
pimte are also described as new Keys are given for 
separation of the genera of Motopunn and species of 
Tapngatier, Mtltogramma, and hrotomtltogramma — 
Rev H M R Rupp Notes on the autumn orchids of 
the bouth Maitland ooalfielils Notes on mne speoiea 
of Ptmatylia and Actanthus exsertu» One species of 
Pteroatylta is described os new —A A Lawson Tho 
origin of endemism m the angiospenu flora of Australia 
This paper gives the author s observations on tho 
sterility of various members of the Proteaceea and 
Myrtaoes The percentage sterihty of the pollen is 
very high in some types, amountmg to as much 
as 05 per cent The pollen sterility is generally asso 
ciated with low seed output The view is expressed 
that tho stenhty of the pollen is tho result of natural 
hybridisation 
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Professional Registration 

A blGNIBK ANT feature of professional life in 
post War P uropt to which the ( ommittee 
on Intellectual ( o operation of the League of 
Nations has sevtral tunts directed attention is the 
ttndtncy of pmfesHional workers to organise thorn 
htlvts 111 defence associations and frequently to 
attempt to establish a register of those qualified 
to practise at eonipanieil by legal restriction of 
professional practice to such jiersons The case 
of the accountant against which a Depart 
mental Committee has rcuntly itported w the 
latest in sequence of a senes of unsuccessful 
attempts to establish such registers in Britain 
Restnetivc registration was granted to the pro 
fessiem of dentistry in 1021 An aiehiUcts regis 
tration bill was unsiicce ssfiillj mtroduced into the 
House of Loids in No\ ember 192H and a similar 
attempt to obtain registiation ot opticians proved 
abortne m 1027 strong opjiotiition being displayed 
in the House of Commons by the medical piofession 
In the profession of science hko tendencies are to 
be discovered notably in the profession of chemistry, 
and it IB probably large ly tho anomalous position 
m which the chemist finds himse If m f«nat Britain, 
where the titli of chemist is already resirieted by 
law to the pharmacist that has delayed the preseu 
tation of a bill before Parliament The Pharmacy 
Hill which w as presented to Parliament by certain 
private memliers m 1023 although it proposed to 
restrict the title of chemist to {srsons registered 
by the Institute of ( hcmistry was drafted with 
out consulting the professional organisations of 
chemists such as the Institute of I hemistry and 
the British Association of Chemists and did not 
represent a professional movement for legist ration 
While such attempts have m some cases proved 
premature from various eauses they indicate a 
tendency towards a definite change lu the social 
btruoture of the country To tho more artificial 
system of politieal parties tho growtli of professional 
organisations hko that of tho trades unions opposes 
an occupational organisation simdar to that of the 
medieval guild svstem It is not of course con 
tended that untd recently professional orgamsation 
has not existed or that professional registration has 
not been tried What is new is the expansion m 
tho numbers of scientific workers and the growth 
of the profe,a8ional spirit Such workers have 
almost inevitably contrasted their own position 
with that of members of tho medical profession, 
and the development of the medical profession smoe 
the passmg of the Hfedioal Act of 1858 has proved 
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a powerful atimulua to other and younger professions 
to seek similar lines of development as they become 
sufficiently numerous or important In the field 
of science the activities of the Association of 
Bmentifio Workers and of tiie British Association 
of Chemists lUnstrate this tendency The former 
has debated the formation of a General Soientiho 
Council and the institution of a Science Act while 
the latter has recorded among its defimte objects 
the legal ro lefinition of the term chemist and the 
formation of a legal register of all who are quahhed 
to practise chemistry 

The mwer branches of the profession of science 
however in contrast to the older professionB of 
medicine and law suffer the handicap that their 
members are rarely m direct relation with the 
pubhe but are mostly th( mselves employed persons 
and this factor constitutes a mam difficulty m a 
movement towards registration 

There are two meun obstacles to the activities 
of both these organisations The Association of 
Scientifar Workers is handicapped by sectionalism 
among scientific workers and the absence of real 
CO operation botaeen different branches of science 
In particular the As sociation has not yet receivtxi 
any f ill measure of support from the most numerous 
class of scientific worker at the present tune — ^the 
chemist — probably m consequence of the relatively 
highly oigai laed position of the profession of 
chemistry Indeed while there is a profession of 
ohemistiy it is doubtful whether wo can speak 
with as much truth of a profession of science The 
British Association f Chemists while not altogether 
free from the handicap of lack of co operation 
between different branches such as the consultant 
or analyst and the industrial chemist finds a mam 
obstacle to its progress m the question of title and 
the existence of the Pharmacy Acts In a memo 
random upon Uie quesUons subnutted by the 
Departmental Committee on the Poisons and 
Pharmacy Acts the Council of the Pharmaceutical 
Society recently recognised that other persons than 
those registered under the Pharmacy Acts jiraotise 
chemistry m its different branches without statutory 
recogmtion While persisting m the view that the 
title chemist could not be relmquished by pharma 
outs the Council suggested that the creation of a 
router of chemists m which persons registered 
under the Pharmacy Acts took their place as phar 
maceutical chemists would overcome the difiSoulty 
The suggestions os to the means of producing su^ 
a register ore left to the imtiative of organisationB 
representing chemists Such an mclusiTe register 
nug^t well remove the immediate difficulty but the 
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drawbacks to a register including the members 
of two entirely distmot professions are obvious 
Alternative titles have been suggested and the 
term chemical practitioner adopted by the 
British Association of Chemista although cumber 
some has found some support When however 
a sufficient volume of organised support for the 
registration proposal u forthcoming from the 
profession of chemistry the question of title u 
. unlikely to prove a permanent obstacle 

Even the failure of movements towards pro 
fessional registration may mdioate or emphasise the 
conditions essential for success Primarily the 
desire for professional regutration imaes from a 
belief among members of a profession that such a 
step would result m an improved status and eoono 
mic position for the members of that profession 
While such aims are justifiable they would not be 
accepted as a mam reason for oloemg the profession 
It must be shown that the enhanced status by for 
example moreasmg the efficiency of the services 
ren lored wc uld be an mdustrial or pubho advantage 

Although formed largely to defend the economic 
mterests of their members and to fill a dehmte gap 
among the existing organisations of science the 
Association of Scientific Workers and the British 
Association of Chemists have never pursued a 
narrow pohoy but have endeavoured to awaken a 
wider sense of pubho responsibibty among scientific 
workers and secure their fuller participation m 
public affairs Although the latter body is still 
registered under the Trade Umon Acts neither 
oiganisation has ever shown any tendency to assom 
ate itself with the mihtant side of trades umonism 
Trades unions have their own value in the present 
structure of industry and scientific professional 
organisations deeply imbued with a spint of service 
might well exorcise an influence out of all proportion 
to their numerical strength given the n^t oppoi 
tumties of contact 

As it 18 m such newspaper references os are 
made to the activities of either the Association 
of Scientific Workers or the Bntish Association of 
Chemists there is a tendency to stress unduly their 
material or economic mterests and to ignore their 
wider aims The two are however inseparaUe 
No branch of aownoe can render its full semoe to 
the State whilst its membeis are relatively handi 
capped in status or pay Fust class work or the 
necessary proportion first class men oumot be 
expected as the resnlt of second or thnd class 
trei^tment On the other hand any great improve 
ment in such lespeots can only come as sowatafio 
workers snooeed m bringing home to the general 
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jraUlo their wider atm and educating the com 
muraty m the value and place of pure aoienoe 
Under present conditions both these aims are of 
urgent importance We have alluded recently to 
the dearth of first class recrmts for pure researoh 
It IS equally important to the commumty that 
science should assume a fuller share of responsibihty 
for leadership and take a much wider part m pubbo 
affairs The relation between the soientifio worker 
and the control and ordering of the life of the 
commumty under the impact of appbed science 
presents a difficult problem for democracy Some 
of the most complex situations confronting states 
men to day can be traced directly to the indifference 
of those responsible for the discoveries of science 
to the consequences attending their utilisation 
Soientifio workers have been so absorbed in the 
progress of thoir researches that they have fre 
quently nrgkoted to take thoir share m assisting 
the control of forces which have been released by 
their work Ihis is the point on which Prof 
Zimmem and other workers m the field of mtol 
leotualco operation insist and the wider recognition 
to day of the importance of a right relationship 
between science or learning and leadership is 
largely due to thoir efforts 
Those soientifio workers who have most clearly 
envisaged the contribution which science can make 
to the security and welfare of the State an<l 
who are eager to see scientific workers taking 
full rcsponsibUity in the commumty are among 
the most convinced supporters of the movement 
towards professional legistrstion Tho professional 
organisation which must precede registration offers 
some prospect of counteracting the pobtical im 
potency of science m Great Britain The pubhcity 
which such a movement requires and obtains serves 
to give a much needed platform from which the 
services the chemist or other scientific worker 
renders to the eommumty can be broadcast Tho 
influence of science on public affairs as well as upon 
industry is now so profound and so rapidly m 
creasmg that m most branches of science an effective 
case could probably be presented for registration 
as m the public mterest The fact that the 
benefits of registration accrue slowly — a space of 
aii 3 rthing up to fifty years is required to eliminate 
from the register the leaser qualified persons who 
must be admitted m the first instance— only adds 
urgency In a society the structure of which is 
tncteasingly dependent on the results of modem 
amentifio discoveries, and m which ignorance or 
disregard of soientifio facts can have far more 
aenous oonsequenoes, measures to mamtam or en 


hanoe high standards of qualification and mtegnty 
in those who practise in any branch of scienoe are 
essential and demand public support 

For another reason tho growth of professional 
organisation if not of professional registration, 
among scientific workers may prove a pubbo 
advantage Tho solution of many important prob- 
lems to day IS dotonmned by factors which can be 
resolved by impartial and scientific inquiry No 
forum exists from which those findings can be 
effectively made known without distortion by 
vested or pobtical interests and from which, if 
necessary, unprejudiced pubbo opimon can be 
organised to secure appropriate action It is at 
least possible that the growth of professional 
registration will assist m tho removal of one of the 
fundamental defects of modem democracy — ^the 
difficulty of securing for tho commumty the ad 
vantages which vould result from the enforcement 
of the recommendations of an impartial tribunal 
whin Its findmgs are not entirely m accord with 
the declared pobey of any powerful party or are 
as w usually the case regarded with disfavour 
by those whose intorosts are most immediately 
concerned 

The Problem of Epigenesis 

(1) Qrundnaa der ErUvncUungatnechantk Von Prof 

X)r Bernhard Darken Pp vu +208 (Berlm 
Oebruder Bomtraeger 1029 ) 12 50 gold marks 

(2) Die Determtnatwn dtr Pnmthwntwicklung et»e 
zueammenfoMende DarateUung der Ergebnuee uber 
das Determtnaiwnsyescbehen den ersten Lnt 
vncklungssUidxen der 2 t«re Von Prof Dr Wal 
demar bchkip Pp xn+014 (Leipzig Aka 
demische Verlagsgescllsehaft m b H 1029 ) 86 
gold marks 

(3) Expenmentelle Zoaiogxe etne Zusammen/assung 
der durch VersucAe ermtUelten (resetzmasstglcetien 
ttenscher Formm und VemcMungen Von Prof 
Dr Hans Przibram Band 6 Zoonomxe etne 
Ziuamtnen/assung der dureh Versuehe ermtUelten 
GesetemOsstglcetten tiertscher Fomibtldung (Ex 
penmentelle tbeoretische und Itlerartaehe Ubernekt 
bts ttnaehlteaslteh 1928) Von Prof Dr Hans 
Przibram Pp vm+431 +10 Tafebi (Leipzig 
und Wien Franz Deutioke, 1029 ) 40 gold 
marks 

rr^HE question of epgenesia may be justly said to 
oonstitute one of the two root problems of 
zoology For if we think It out there are two mam 
things to be disoovered about an animal, namely 
(1) How does it fulfil its functions 1— m a wo^. 
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<}onsidered as a machine, ho« does it work ? and 
(2) How does it come mto being ?— that is, how did 
it develop and grow > A subsidiary question to the 
last IB If there bo such a thing as evolution, how and 
why did the powers of growth change from genera 
tion to generation 1 For, as the late Dr Bateson 
reminded us so long ago as 1804, the conception of 
evolution as the remoulding of the adult structures 
of an ammal as we could alter the features of a 
wax doll by melting the wax and remodelhng it, 
IS an entire illusion, since the members of the parent 
spociee and of that to which it gives rise both begin 
as tiny formless germs and what is changed is the 
powers of growth How when we begin to analyse 
growth, WL can either directly observe its successive 
phases — and this is the scope of descriptive embryo 
logy or by operatmg on the germ by chemical and 
phvBical agencies we can siek to discover the part 
which each visible element pla^s m the upbuilding 
of the adult individual — and this is the object of 
experimental embryology 

How this science has grown since its first be 
ginnings with His in 1874 ( Unscr KOrperform und 
die physiologsi he Problem ihrer Entstehung ’) is 
witnessed by the three splendid works which are the 
subject of this review Each of the three is worthy 
of unstinted praise though wo may differ from 
the authors in some of the conclusions reached by 
them, yet in each case the collection and setting 
forth of the matter is worthy of our sincere admira 
tion We hope that too long a tune may not elapse 
before all are translated into English 
As an introduction to the subject Durken’s 
manual is to be preferred, because it is concise, well 
illustrated, and includes only typical coses which 
serve to exemplify the mam principles of the sab 
ject, SO that a beginner can get a good grasp of these 
prmciplea without being overwhelmed by too much 
detail Schleip s largo and well illustrated volume 
attempts to gi\ e a more or less complete account of 
the present state of our knowledge of the subject, 
and it will for a long tune constituto a classic work 
of reference FTzibram’s work — ^thorough and 
excellent as all his work is — is even more ambitious 
in Its scope than that of Schleip, for it includes not 
only the facts of expenmental embryology m the 
narrower sense, but also a considerable amount 
of the results of Mondehan expenments It is, 
however, extremely condensed and, not being 
adequately illustrated, somewhat difficult to follow 
it seems toi as that its chief value will reside in 
Its bemg a manual m which references to all the 
important xwpen on the subject can be easily 
looked up 


It must be obvions to the reader that, withm the 
limits of the longest review for which space can bo 
found in Natubb, it would be impossible to refer 
to a tithe of the new matter oontamed m these 
volumes, and so wo must limit ourselves to a dis- 
cussion of the main problems involvtxl and to the 
attitude of the three authors towards them In 
fairness, however, it should be added that this new 
matter is almost entirely confined to an elaboration 
of subjects dealt with by the older authors such aa 
Roux, Hirtwig, Dricsch, Herbst, Boven, Conklm, 
and Wilson, and does not consist to any considerable 
extent of discoveries in newer fields The number 
of ammals the eggs of which can conveniently be 
handled and which arc tolerant of expenments is 
limited, anil the same famihar figures crop up in 
successive text books of experimeutal embryology 
After all, as Dnesch has wisely remarked, the bio 
logical experimenter cannot produce life at will — he 
must wait until he finds it, and he is thcrofon in the 
same position as a physicist would be if he could 
only study hro when he found it in the crater of a 
lulcano 

When we approach the analysis of the develop 
mint of the egg, the first question we encounter 
18 whether the organs of the adult exist m the egg 
preformed in mimaturo and developmi nt consists 
essentially in an unfolding and growing bigger 
of these rudiments, or whether the egg is at first 
undifferentiated material which from unknown 
causes afterwards becomes more and more comph 
Gated and development is consequently an epigen- 
esis ’ This problem is the problem of experimental 
embryology , in varied forms it reappears in every 
expenraent on development which has been mode 

The answer to this question given by the earher 
exjicnraents of Dnesch was that some eggs, such 
as those of starfish and sea urchins, consist of 
undiffen ntiated matenal but others like those 
of Ctenophores, show a specialisation mto parts 
destmed to form particular organs of the adult 
The expenments of Wilson, Conklin, and Crampton 
proved that the eggs of Annelida and Mollusca 
belong also to this latter category To eggs of the 
first kmd Dnesch gave the name of ‘ equipotential 
systems ’, since when the egg had divided into 
eight cells any one of these was capable of forming 
a tmy larva perfect m all details, and, moreover, 
when the egg had developed mto a hollow sphere or 
blastula, any considerable piece of this blastula 
would round itself off and form a perfect blastula of 
reduced size, which would give rue to a correspond- 
ingly reduced larva On these results, which were 
a complete surprise to him, Dnesch founded hu 
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theory of vitalism, arguing that if the organism 
were to be regarded as a physico-chemical machine, 
such things could not happen, for no conceivable 
machine could be divided into jiarts, each of which 
would function as a similar machine of reduced 
size. He inferred that there must be in every egg 
a non-material force or ‘ entelechy ’ which was 
capable of controUiiig the physical and chemical 
changes taking place in the germ, so as to dm-ct 
them towards a definite end This power of 
ilirection was named by Dnesch ‘ regtdation ’ 
This revolutionary idea of Driesch, transcending 
the bounds of materialistic explanation, evokeil the 
fiercest opposition amongst those biologists by 
whom life was reganled as nothing mon> than eoin- 
pheated chemistry Yi't the arguments of Dnesch 
have never been successfully met The utmost that 
<'an be urged against them is the assertion that, 
although we cannot explain life by physics and 
chemistry now, some day in the distant fiitiin*, 
when we have made further disco\eries, we may 
)K)8Hibly be able to <lo so 

Of the authors reviewed m this article, Durken 
is inclimMl to favour Driesch whilst Schleip and 
l*rzibram oppose him, but the alternative explana- 
tions of the two latter authors when examined in 
detail resolve themselves into saying the same 
things that Dnesch said, in different phrases All 
three authors agree in showing that between 
eipiipoteiitial and specialised eggs every conceiv- 
able grade of intermediate exists, and that even the 
eggs of Echmvi itself are not quite so equipotential 
as Driesch imagined. Schleip quotes the work of 
HOrstatius as proving that when the upper half of a 
blastula is cut off, though it will round itself off so 
as to form a reduced blastula, yet this will never 
form endoderm or piweed any further in develop- 
ment. The vegetative half, however, when severed 
will produce a completely viable gastrula. By a 
triumph of manipulative skill, Horstatius suc- 
ceedeil in separating the vegetative pole of a 
blastula and grafting it in various positions on 
another blastula in which an approi>riate defect 
hod been produced. He thus proved that m all 
oases development begins in the graft, and that this 
graft can change cells that would otherwise produce 
ectoderm into endoderm, in other words, act os an 
‘ organiser ’ of development 

Driesch attributed specialisation in eggs to a 
‘ premature stiffening of the cytoplasm ’ which 
prevented the ‘entelechy’ from moulding the 
fragment of the egg into a reduced whole. 
Przibram in other language comes to exactly the 
same conclusion. He says that the formation of 
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definite organs is in all cases duo to a solidifying 
of a portion of the cytoplasm, forming what he 
calls an ‘ apoplasm ’ which, if we understand 
him right, ho does not regard as fully alive 
111 proportion as ‘ apoplasms ’ are deposited the 
potentialities of the germ are successively limited, 
and the reason why the higher animals approxi- 
mate in their working to mechanisms is the large 
number of ‘ apoplasms ’ included in their make-up 
Only fluid cytoplasm is completely living and pos- 
sesses all the potentialities of the race, and Ibwibram 
is driven to conclude that these potentialities, so far 
as emlKslied at all, must be contained in the 
molecules of the cytoplasm, and that, therefore, 
tlu‘so moleciilm constitute the n>al entelechy. 
tk'hk'ip similarly concludes that there must be an 
ultra-microscopic structure in the cytoplasm which, 
hke a crystal, tends to assume a ilefinitc* form and 
to complete' itself w hen a fragment is sev ered 
In making these admissions, however, it seems to 
us that both Schleip and Przibram deliver them- 
stdves into the hands of Dnesch For in the 
crystallisation of an inorgamc substance* from a 
solution, the crystal assumes a definite form 
because its molecules have definite corresponding 
shapes, as Sir William Bragg has taught us 
But what kind of structure, whether molecular 
or super- molecular, are we to envisage m cyto- 
plasm > When the hmb of a young newt is out 
off and the stump proceeds to regenerate a new 
limb, are the molecules in the stump in the form 
of infinitesimal fingers and toes ? Moreover, when 
tho stum]) is cut at different levels and only the 
missing piece is regenerated, are we to assume 
that at each level in the limb before amputation 
tho molecules are miniatures of the part distal to 
them ? If we are able to swallow these fantastic 
assumptions, what are wo to say of the experiment 
recorded by Diirken m which the tail bud of one 
newt embryo was grafted into the body of another 
near its forelimb and developed into a new limb 1 
Presumably tho cytoplasm of the tail bud was 
' organised ’ so as to produce the tissues of an adult 
tail. How then was this organisation so completely 
changed as to produce a hmb instead 1 No wonder 
that Diirken says that in eases like this, physical 
and ohemical explanations leave us completely in 
the lurch, and we must have recourse to tho con- 
ception of the ‘ biological field ’, an influence not in 
the living matter itself, but in the space, presum- 
ably tho other, around it. 

^hleip seeks to disprove Dricsch’s theory by 
pointing out that the supposititious entelechy some- 
times does foolish things, as m the case of the eggs 
b1 
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of Nematoda eubjeoted to contnfogal force each of 
which produces two partial embryos instead of ono 
whole one But in this objection lurks the childish 
conception that the entelechy if it exists must bo 
the embodiment of Bivino Wisdom The entelechy 
IS not all seeing — it is a rudimentary striving 
which reacts to its immediate environment m this 
case the apoplasm or ball of dead matter ejected 
from the egg by c< ntnf ugal force 

Ihe term organiser we owe of course to 
Spemann who wisely abstains from giving any 
chemical explanation of it In the course of his 
marvellous experiments on the newt Spemann 
showed that a piece of the dorsal hp of the blasto 
pore of one newt gastrula grafted on the flank of 
another would change the fate of all the colls in its 
neighbourhood and force them to develop into a 
supplementary nerve cord an<l underljnng noto 
chord Ihe reviewer might humbly plead that 
exactly the same conception was reached by him 
and published in a paper which appeared in 1918 
entitled The artificial production of Fchinodorm 
larvse with two water vascular systems and also 
of larvsa devoid of a water vascular system (Proc 
Roy Soc B vol 90) In this paper ho showed that 
when under the stimulus of h^portomo sea water 
a second hydrocak 1 ud was produced m the pluteus 
it completely altered the fate of all the tissues near 
it It unfortunately did not oecur to him to in 
vent the term oiganiser 

Of what nature is the influence emitted from the 
organiser t Hem again all physical and chemical 
analogies fail to help us If the influence were 
merely a physical or chemical force it would com 
6»»ie with the growth forces of the organised tissue 
and what we should observe would be the reauUant 
of the two forces I he complete domination of one 
part by another is not a physical but a vital 
phenomenon and an instance of Dneseh s regu 
lation 

It would be a fair conclusion to draw from all 
that has been discovered in the held of embryology 
to say that in broad outhne there are throe stages in 
development namely (1) Division of the egg into 
cells— that is segmentation (2) differentiation of 
these cells so os to form the three primary layers — 
ectoderm endoderm and mesoderm (3) the action 
of portions of ono layer on the neighbouring parts 
of other layers so as to form definite organs — ^that 
IS the action of organisers 

The ultimate question however whence the 
original organisation of the cytoplasm of the egg is 
denved must now be faced The only answer 
possible 18 the nucleus It is true that as we have 
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seen many eggs when ready for fertilisation have 
an already differentiated cytoplasm But the oyto 
plasm of these eggs whtn young is undifferentiated, 
and during npening their nuclei are engaged m 
emissions mto the cytoplasm In particular the 
nucleolus has been repeatedly observed to become 
broken mto fragments which pass through the 
nuclear membrane and become dissolved m the 
cytoplasm If we take such a specialised egg as 
that of the Nematode Aacarta Bovon has shown 
that if it IS subjected to centrifugal force when 
young largo portions of the cytoplasm can bo shorn 
away and yet the reduced ogg will give nso to a 
typical embryo lo this cuncluHon bchloip and 
Pmbrarn also consent But it seems to us that a 
further conclusion follows which they have not 
clearly envisaged When differentiation of the cells 
of the blastula takes place this must be due to 
further emissions from the nuclei But the nuclei m 
those early stages of development are all alike and 
by means of pressure experiments these nuclei 
as Hertwig has put it may be juggled about like a 
heap of marbles without altering the result More 
over BO far as can bo judged by the most mmute 
ontological examination they remain unchangeil in 
their essential make up throughout the whole of de 
VC lopmc nt So wo reach the c onception of an inter 
tntUent action of the nuclei on the cytoplaam giving 
rise to successive differentiations that is stages of 
development and as it is by means of these stages 
that development is directed towards a defamto end 
if there be an entelechy we may conclude that the 
mode of its action is by nuclear emissions Iheee 
emissions are the physical correlates of what 
UoxkuU in his Theoretische Biologie (1927) 
calls the Impulse to development and the distm 
guishing of which he avers constitutes the utmost 
hmit to which biological analysis can go 

Comparative embryology however can go 
farther and Schlcip rightly insists that expen 
mental embryology ought to be comparative 
Ibese embryonic stages are soon discovered to be 
merely smudged and simplified forms of larval 
stages which m allied forms lead a free life in the 
open seeking their own food and combating their 
own enemies These larval forms m turn are seen 
to be nothing but modified and simplified editions 
of adult forma m the past history of the race 
Therefore m the last resort development is found 
to be due to the successive coming to the surface 
of a senes of racial memones and the entelechy 
might be defined as a bundle of such memones 
The so called Mendehan genes however con 
stitute a problem for the embryologist for the 
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oonoeption of the hereditary make up which they 
mduoe m the minda of geneticists is totally at 
vananco with that which the embryologist draws 
from the study of development Schleip and 
Prabram struggle vahantly to reconcile the two 
conceptions and fail Duriion alone boldly ques 
tions the vahdity of the whole conception of the 
genes and points out how much it is purely arbitrary 
and theoretical If the n suits of a crossing expen 
ment agree with expectation based on thf ordinary 
Mendehan rules then it proves the n ality of gi nos 
if the results do not agree the geneticist denies that 
it disproves thorn because he immediatelypoetulatcs 
the action of an undiscovered gene which comph 
cak B the result The real answer to the conundrum 
was given by Johannsen, when m his latest public a 
tioD deplonng the damage and confusion of thought 
caused by the invention of the word gene he 
states that it represents a mere superflcial dis 
turbanco of the chromosomes and gives no insight 
into the real nature of heredity Even Przibram 
points out that X rays will prcxluco uiusahhge 
mutations and that there is no correlation between 
the rays and the nature of the mutation With 
these remarks wo thoroughly agree 

L W MAeBBtiiK 


Founers Senes 

Introduction to the Theory of louncra Senes and 
Integrals By Prof H S Carslaw Third 
edition revised and cnlai^cd Pp xni+J08 
(London Macmillan and Co Ltd 1910) 
20« net 

F lOh CAR&LAW S excellent book is so well 
known that it needs httle general introduc 
tion The first edition published in 1906 was a 
work on houners Series and Integrals and the 
Mathematical Theory of the Conduction of Heat 
Iho second edition followed in 1921 in two 
volumes The groat advances m the theory of 
houners senes had caused the earher chapters 
to develop into a self contained book on analysis 
inclucbng much matter on sequences and Integra 
tion m addition to the theory of Founer s senes 
It 18 of this work that the present book is the new 
edition 

I hough there has been no radical change m 
character, much new matter has been introduced 
In the old edition the discussion of the eonver 
gence of houners senes was limited to functions 
satisfying Dinchlets concbtions This wras un 
satisfactory because the sum of two such functions 
need not satisfy the conditions The notion of 
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functions of bounded vanation has now been 
introduced and the disiussion has been enlarged 
so as to include them Perhaps at this pomt 
It would have been well to make clear that (as 
IS proved in a later chapter on the Riemaiin 
L( Ik ague lemma) the condition of bounded vana 
tion need only be satisiied in an arbitranly small 
interval surrounding the jKiint at whuh the con 
lergenoe is considered The difficulty could have 
been avoided by proving The Ricmann Txibesgue 
lemma at an earher stage In passing it is perhaps 
worth while to suggest that the familiar and 
cumbious condition if x is an interior point of 
an inkrval (a h) in which f{x) has bounded 
variation might well be shortimd to if the 
limits f(x±0) exist absolutely The relation 
betwun the condition just mentioned and the 
condition if the limits /(x | 0) exist is exactly 
porallc 1 to that between absolutely and non 
absolutely eonvirgent senes 

An account of Parse val a theorem (for a bounded 
R integrablc function) is another noteworthy im 
provement In the exeillent chapter on Gibbs s 
phenomenon Pnf ( uslaw lecords his interest 
mg discovery that the phenomenon was pointed 
out by one Wilbriham of Tnmtv (olloge Cam 
bridge more than fifty years before (*ihbs s famous 
letter to Natubk 

There is again an apjiendix on piactical harmonic 
analysis and janodogiam analysis Ihe hist 
part of this is the practical complemint to the 
real vanable theory of the preceding (bapters 
but the laki woik is still without a counterpart 
in real vanable analysis Ihe analogy between 
tho practical methods of penoiiogram analysis 
and certain results concerning almost jienexlic 
functions suggests a jxxisiblc source for the appro 
pnate theory 

In place of the bibliography in the old eehtion 
there IS an appendix on the theory of sots of pomts 
leading up to the Lebesgue integral and its appli 
cation to houriers senes Like all the rest of 
the bexik this is clearly and attractively wntten 
One can only wnsh that there had been more of it 
and that it had been incorporated mto the book 
at an earher stage If tho theorems cm Founer s 
senes which mvolve tho notion of measure are 
harder than those which do not they are far more 
interesting and illuminating Moreover there is 
need for an English book on the subject of moderate 
size In taking leave of tho third edition we may 
express the hope that in the fourth Prof Clarslaw 
wnll enlarge or ogam subdivide his book to supply 
this need 
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Scientific Nominalism. 

Im conrepta acientifiqvea. Par H^lfene Metzger. 
Ouvragc couronn6 par I’Acad^mie des Sciences 
morales et politiqucs. (Biblioth^que de Philo- 
sophic contemporaine.) P]i. x-l-196. (Paris. 
Ftflix Alcan ) 12 fr 

T he twentieth century, and especially the last 
decade, has seen a remarkable development 
of consideration by working scientists of the philo- 
sophic implications of their labours. Biologists, 
as well as workers in the physical sciences, are 
studying the theory of kno\t ledge in the light of 
their own work. 

Tn the volume before us, Madame Metzger 
endeavours to generalise the categories within 
which scientific concepts may be grouped She 
starts fiom the thesis that classification is a 
pnmal need of the human mind We need to 
sort out the infinite comjilexity of exjierience, to 
make some choice of the matter of our own thought 
Only by what is in ultimate analysis a process of 
classification can wo embrace many phenomena 
in a single senes of considerations 

Classification, Madame Metzger points out, in 
necessanly based on analogy, which may lie to 
a greater or a lesser extent the construction of the 
mind itself. In considering a group comprising a 
number of phenomena or of series of phenomena, 
the mind so frames the boundaries, both of the 
group itself and of each series within the group, 
that they may conform to the analogical frame- 
work withm which the mind chooses to work. 

Having established the thesis that classification, 
based on analogy, provides the foundation of all 
mental activity, includuig that of the scientist, 
Madame Metzger proceeds to the analysis of the 
various patterns of those groupings of expenence 
that underhe the formulation of various hypo- 
theses that have held the field in science, and 
especially in chemical science. In each theory 
she traces the use of analogy as the basis of the 
concept of scientific law Almost as pervasive 
as the concept of analogy is, she shows, that of 
evolution or development, which she distinguishes 
as “ divergent, parallel, or convergent ”, each in 
turn based on analogy, that is, on a grouping of 
phenomena in such a fashion that it may be possible 
to ascribe to each group curtain common properties 
or eommon relationships, while the groups them- 
selves, considered as entities, may be similarly 
connected by common properties or relationships. 
“ Perhaps ”, says Madame Metzger, “ the complete 
image of Nature cannot be embraced in the monu- 
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ment erected by human intelligence . . . but the 
iwrtial success attained assures us that evolu- 
tionist frameworks are, at least to some extent, 
in harmony with reality.” 

The final part of the W'ork considers to what 
extent ‘ scientific nominalism ’ does in fact ex- 
tend our interpretation of scientific concepts, 
and ends on a warning that classification tends 
always to be based on a process of abstraction 
which gives only a partial refiection of Nature. 

DOBOTHBA WaLKV SlNQKB. 


Our Bookshelf. 

The Science of Folk-Lore By Dr. A H Krappe. 

Pj> xxii -H (London . Methuen and Co., 

Lt«l , lfi.30.) 10« 6d net. 

Db. Kbapi*k was inspired to wnte this survey of the 
field of folk-lore by his visit to the f’ongress held in 
Loudon in 1928 to celebrate the jubilee of the Folk- 
Lore Society The necessity for such a handbook 
was presented to him through his opposition to the 
methods and outlook of the so-calleil ‘ anthropo- 
logical school ’ Hence the existence of a hand- 
bwk, pubhshed by the Society and prepared under 
the wlitorship of the late Miss (’ S Bnme, is not 
mcntiuniHl. Throughout Dr Krappe is very cntical 
of Andrew I^ang and the colleagues who with him 
were the fori'most exponents of the anthropological 
method 111 Great Britain, nor will ho admit the his- 
toncal point of view of the late Sir T.*urence Gonime 
Nevertheless, he recognises the results achieved by 
the anthromlogical method in the hands of such a 
master as KVazer, whom indeed ho regards as tran- 
scending all schools He himself t^lonm to the 
school which subjects the material of folk-lore to 
the stnet canons of hterary and histoncal cnticism. 

Dr. Krappe, of course, has no diflioulty in showing 
that the results attained by the unontical applica- 
tion of the anthropological method are often un- 
warranted and sometimes absurd. That, indeed, 
might apply to any method inj udiciously ui^. On 
the other hand, while the method of which ho is 
the exponent may prune away some exuberances 
in the handling of fairy tale, foik-tale, and myth, as 
has already bmn done by certain English writers, 
yet even in Dr. Krappe’s treatment of such sub- 
jects as magic, ritual, and superstition, the inter- 
pretation of the ultimate residuum after the appli- 
cation of the literary method must rest with the 
comparative method of the anthropologist whether 
the matter aub judke be an independent invention 
or the result of diffusion from a single origin 

Romance of the Planeta. By Mary Proctor. Pp. 

xii -1-272 +8 plates. (New York and London: 

Harper and Bros., 1929.) 7a. Qd. net. 

Mias PBOOTOBmust certainly lie counted unfortunate 
in having brought out this little book just before 
the discovery of the extra-Ncptunian planet, Pluto. 
She has narrowly missed being the author of the 
one up-to-date book on the planeta, and the romance 
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of the discovery is by no means the least interest- 
ing aspect of it. However, she is in time for the 
forthcoming opposition of Ems, and her diagram 
of the path of the asteroid on that occasion should 
be of particular interest just now. The Iniok is the 
fourth of a series dealing with the various boilies in 
the solar system " I'hcse books have no scientific 
pretensions,” says the preface, “ nor do they deal 
with heavy celestial mechanics or troublesome 
mathematics ; rather do they incline to an account 
of the latest theories and advances in astronomical 
research given in an entertaining, conversational 
manner” Books of this kind will aluays have 
their use, and “ The Romance of the Planets ” may 
bo recommended os a very readable and accurate 
account of its subject, requiring the minimum of 
intellectual effort on the part of the reader The 
question of the habitability of the planets is well to 
the fore, and is treated histoneally with numenuis 
quotations Quotations, in fact, are a prominent 
feature of the book, and are usually apt, though it is 
with something of a shock that we find Tennyson’s 
almost hackneyetl lines 

“the great woild’s altai-staus 
That slope through darkness up to (lixl ”, 
attributed to F. A. Pouchet ' The illustrations are 
well chosen and moderately well repr<Kluee<l 

Alternating ('iirnnt Bridge Methods for the Meaavre- 
meat of Inductance, Capacitance and Effective Re- 
sistance at Low and Telephonic Frequinciut; a 
Theoretical and Practical Handbook for the Use 
of Advanced Rtiidents. By Dr B Hague. (The 
Specialists’ Series ) Second edition, revised ami 
enlargtsl. Pp xvi + .^51 (London : Sir Isaac 
Pitman and ^ns, Ltd , 1930 ) 15s. net. 

Tins book is a theoretical uml jiractical handbook 
for the use of advanced students The best methmls 
at present in use for measuring induetanee, capoeit- 
aiico, and effective resistance both at low and at 
telephonic frequencies are given. The consider- 
able amount of new matter in this tilition has in 
our opinion increased its usefulness 

During the past six years, several notable uses 
of the alternating eiiirent bridge method to practi- 
cal measurements have been mode and these are 
duly described. An immense amount of research 
work has recently been done on the measurement of 
dielectnc loeaca in cables and insulators at very high 
voltages, and bridge methods have been found as a 
rule better than wattmeter methods. 

The principle of the Kelvin double bridge has 
been usefully extended to making alternating 
current measurements. The theory underlying the 
use of bridge networks is given, and the author’s 
treatment will be casilv understood by students. 
We think the book would be still more useful if the 
author had included methods of making measure- 
ments at radio frequency. 

Hints, however, are occasionaUy given which will 
be a help to those wolfing at very high frequencies. 
In particular, the sections dealing with bridges 
using condensers and the various methods which 
have to be adopted for shielding them will be found 
useful. • 
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Deposition of the Sedimentary Rocks. By Prof. 
J E Morr l*p vii -i- 246 (Cambridge : At 
the University ftrss, 1920.) 7s. 6d. net 
Prof Mark’s httlc volume give's a general account 
of the eonditions which have controlleil the dis- 
tribution of the seilimeiitary rocks in time and 
Bjwee It IS not concerned except incidentally 
with the actual characters of the various types of 
sediments. These are divided according to their 
mmle of origin — primanly into land and sea 
deposits The latter arc further divided according 
to the particular belt of sedimentation m which they 
are believed to have been laid down. These belts 
arc — (i) the ‘ belt of variables’, in which (x-cur those 
sediments originally depositeil nearest the shore 
line . (li) the intermcfliate or ‘ mud Ix'lt ’ , and 
(ill) the ‘ organic Ixdt ’. 

The introductory chapters chscuss chronology 
and the use of fossils in correlation The final 
two chapters consider the relatinnship between 
elimntic belts and belts of scilimcntation, and 
between the principle of umfomiitananism and 
organic evolution 

The author’s treatment of his subject is through- 
out philosophical, with a refreshing absence of 
dogmatism. Detail is only intnxluceil whoro 
necessary to illustrate iHiints under discussion. 
The book forms an excellent introduction to the 
study of stratigraphy, and may also bt* recom- 
mended to those whose interest in geology is 
cultural rather than professional 
Morphologic Variation and the Rate of Orouih of 
Bacteria, By Prof Arthur T. Honnei. (Micro- 
biology Monographs : General, Agnciiltural, 
Industrial, Vol 1.) Pp. xiii + 104. (London: 
Bailli^re, Tindall and Cox, 1928 ) 13s (W net. 
This book comprises a senes of personal researches 
of a statistical character iindcrt^cn with the view 
of attemptuig to bring order out of the chaos which 
has so far filleil the field concerned with the form 
and structure of bactena 

The object of the book is to show that, contrary 
to orthodox teaching, the cells of bacteria are 
constantly changing in size, form, and stnicture in 
obedience to the ojx'ration of relatively simple laws. 
The author’s investigations tend to show' that the 

r wth of bactena in artificial culture is govemwl 
the same laws that affect the development of 
multicellular orgamsms , the cells in turn exhibiting 
an einbryome form during a period of rapid growth, 
a mature or differentiated form during a period of 
slow growth or rest, and a senescent form during 
the nenod of death 

Altogether a most mteresting and stimulating 
monograph. R St. J.-B. 

Solvents. By Dr. Thos. H. Diurans. (Monographs 
on Applied Chemistry, Vol. 4.) Pp. xv + 144. 
(London : Chapman and Hall, Ltd , 1930.) 
10*. fid. net. 

This is a book which deals maiidy with the newer 
solvents for nitrocellulose. Its interest is for the 
technician engaged in the manufacture of nitro- 
oelluloBo lacquers and enamels rather than for the 
general soientifio reader. 
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Letters to the Editor. 

[Th« Rdttor dotm not hM hxmtdf responttbU for 
opxntont expressed by hxs eorrespondents Nrtiher 
can he undertake to return, nor to correspond unth 
the writers of, r^ected manuscripts intended tor this 
or any other part of Natobb No notice is taken 
of anonymous eommumrations ] 

The Fechner- Weber Law in Wool Sorting 

Tn tho ootiree of reeeaieh work regarding the deter 
mmation of the fundamental basis upon which wool 
‘ quality is assessod, an interesting illustration of 
Feohiier s law lias been brought to light 

An examination of a range of worsted tops com 
pnsmg all qualities usually accepted by the trade 
from 48 s to 80 H has Yielded mteroatmg results The 
tops were selected and vouched for by several authon 
ties in tho trade as being typical of their particular 
quality, and investigation revealed the interesting 
met that the mean finenesses of the fibres compnsing 
the samples of snicossive qualities of wool form a 
goometne progression This result is in direct agree 
ment with tho bet liner Weber law which states that 
‘ in Ollier that the intensity of a sensation may in 
c I ease m antlimotic progression the stiinuliw must 
miroase in goometne progression, ot in Fechner s 
notation / e log S 

An oxaminatinn of French, German, and Italian 
standards has levealed that the some law is followed 
with of course, o diSorent number of grades m each 
eountiy It is nut surprising to find that this should 
be the cose, smeo the wool sorter s estimate of quahty 
IS mode through the visual and tactile senses The 
fact that the n suits of wool sorting follow Fechner s 
law affords a convement basis for international agree 
ment for an agreed scalo of fibre fmoness So far as 
we are aware the confirmation of this psycho physical 
law, m its applii ation to tho wool industries, lias not 
previously own noted 

S G Hakkbh 
(Directoi of Research) 
Wool Industries Research Association, 

Tomdon, Leeds, Oct 0 


Natural Transport of Stones and Marine Animals 

An article on the Tronsixirt of Stones by Attached 
Seaweed iiiNATinug of Fob 8 suggests some mterest 
mg Imes of thought Diirmg the lost two years, 1 
have explored some 600 miles of coast m Western 
Australia, but have seen nothing comparable to the 
coses cit^ below or m the paper quoted, the only 
feature of interest in this oonnexion being the Cymo 
docea diift , the long nbbon like leaves are rolled 
together by tho waves and masses of several tons 
commonly present a wall two feet high and a oham 
long to the waves, and so mve the beach a temporary 
degi^ of permanence, wim shallow temporary pools 
on the landward side 

The case is very different m New Zealand The 
coasts of Cwiterbury molude cliffs, reefs, shingle, and 
sand, and the aind vegetation is luxuriant, mcludmg 
numerous float beanng fuooids, notably Cystophora 
retrofflexa, and also the immense kelps Ourmthsa 
aniarctica and Macroeystu pyr^era One would expect 
that under such conditions supporting evidence oould 
be found for Hr Symiiu^n Gneve s views, as quoted 
m the above article, but although I have several 
ounous observations to offer, 1 have never seen any 
thing to suggest that stones attached to ^e holdfasts 
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of aim contribute materially to the breaking down of 
oliff faces or to the building up of stone beamies 

The article referred to mentions an account by my 
former teacher Dr Charles (not James as given) 
Chilton, on the transport of stones by ascidians 
Sponges are much more frequently concerned , at 
l^maru, for example, drift sponges may be seen m 
great numbers on a shingle b^h, attached to stones 
or to the sessile queenshells Chlatnys No doubt the 
increasmg size of the sponge leads to the dislodgment 
ot the object to which it is attached, as also happens 
witJi fuooids attached to stones or to crumbling lime 
stone or papa rock, or Maerocystis on the pinna shell 
Atnna zeUmdica But tho sponges did not aocomplish 
much in the buildmg up ot tho runaru atony b^h, 
which was small until a large mole was bmlt out into 
the sea a few years ago , the mole not only stops the 
sliingle as it drifts northwards from the mouths of the 
Pareora and Waitaki Rivers, but also it holds the 
beach permanently there iii a way that C ymodocea or 
sponges could never do As fur the battenng of chffiR 
by suspended stones, the lattei are by no means hurled 
at the cliff, but trail sluggishly along the bottom with 
the upjrioT fronds of the weed swayuig bai kaards and 
forwards nearer the surface, and the usual fate of the 
stones seems to be to get wedged in between other 
laiger stones and hold firmly There is a narrow 
range in the size of atones transpoitul by any such 
moans and a small stone and a weed would seem a 
goor combmation in comjianson with a good Pacific 

I am, however, the mom leady to think that the 
different es between Mr Symmgton (.neve s views end 
my own unpressions are due to gmuino local differences, 
b^auso I can mention a number of curious pbeno 
mena which, though possibly paralleled in the North 
Atlantic, aie not mentioned m any accounts which 
have come under my notice 1 irst, there are rocks m 
New Zealand which, so far as mochomoal forces are 
concerned, must be more kelp worn than water worn 
DurviUcea mvariably grows between tide marks in 
channels or exposed pomts where theie is a maximum 
disturbance ot the water , at a rough eetimato, the 
discoid holdfasts, which commonly overlap or fuse are 
10 m across, the stipe is oyhndncal and 1} m m 
diameter, the fronds am ( m thick, and the whole 
plant 10 ft in lengtli Tlie fronds, which are toni into 
ribbons by tho continued impact on the rocks, aie full 
of air spaces, and very buoyant, but nevertheless 
extremely tough As a wave recedes these fronds 
trail outwards after it, shthermg over one another and 
over tlie rock m a dense mass, and the next wave hurls 
them back by the ton with temfio force against the 
rock In some places more kelp strikes the rock than 
water and the wearing effect must bo much greater 
But by a strange oversi^t, expenmental work m New 
Zealand on the wearing effect of shmgle grmdmg 
together has not yet been extended m the present 
direction Similarly, rocks half buned m sand are 
devoid of life withm a fexit or so of the sand, and are no 
doubt worn down by the suspended sand 

Maeroeystu grows below low water mark, at a 
sufficient depth for its fronds, though many yurds m 
length, to be safe from laceration on the rocks , it thus 
forms a contmuous fringe outside the DurmUcea belt 
It IS chiefly of mterest m that its large branched hold 
fasts, like the discoid holdfasts of DurviUcea, harbour 
a vaned community of animals, and differences of 
opmion have been expressed as to tiie efficacy of 
drifting kelps m transporting these animals The late 
Dr CMton used to mnphasiae the view, os finally 
stated m the “ Subantarotic Islands of New Zealand , 
that faunistic similanties between New Zealand and 
South Amenca are, at least predominantly, mdioations 
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of a former close geogrwhioal relationship, but later 
vrork, such as that of Dr Mortenaen on the ectuno 
derms, emphasises rather the distributing agency of 
currents, which transport pelagic larvae or drifting 
organisms I have recently shown {Rrc Cant Afus . 
vol 3, pt 4, p 20S , 1930) that HaUotamnua planatua 
White, famM as the only ciroum austral decapod, is 
a recent arrival m the South Atlantic, and its predileo 
tion for kelp is suggestive 

It would be of much mterest to determme what 
proportion of the common elements m the marine 
fauna have such possible methods of distribution 
Perhaps the members of the further expedition to the 
Antarctic next summer may have an opportunity of 
studying the fauna of kelp roots at KermieW Island, a 
certam half way stopping place for dnft from the west 
at least The important pnmt is the survival or other 

wise of such animals after a voyage from the origmal 
reef to the place of strandmg, and therefore it may bo 
of mterest to quote some such organisms wlueh I have 
observed still alive on drift kelp on the New Brighton 
Beach, Now Zealand Such kelp, of course has 
drifted for only a few miles Apait from such organ 
isms as Lepaa anattfera and Balanua decorua on dnft 
ing wood, and many smothered animals emlicdded 
in the kelp holdfasts, such as MifUlua ptamdatua, 
1 rrebratella rubteunda, JSlmtntua modeatua and many 
others, and miscellaneous poly/oans and sponges and 
others attached to the stipe or holdfast, and other 
tuiimals such as Hahearctnua tndenUUua not noticed 
ahve on the stranded kelp the followmg living oi 
ganisms have been observed on stranded DurinUaa 
the above barnacles Flaxiphora egregta, F ztqMg, 
OnUhoehtton negUctua, ttancava mutralxa Irona re^xa 
Calyptrcea novas zeJandtsr, Mtcrvlfnehm Unebroaua, M 
dtlatatua, MytHua planulaitta, Lusnbrtconerfui aphaero 
eephala On Meusroeyatia mouv of the above, also 
Mytdua eanaltcua, Chlasnya zdandxae, TerebnUtUa rub% 
(unda, Elmmsua nwdeaHta, Lhamasatpho columna 
Lsmnorsa aegnxa Rulalta mtcroeephala, Nereia amblifo 
donta, TrypanoayUxa ^antea 1 he last named spocies 
has hitherto been known only from the southern 
islands borne of these animals, chiefly the limpets, 
feed on the kelp, and hollow out the J>urv%U<ra hold 
fast, which m old specimens is attached only round 
the iim 

Two further oases, not affecting geographical die 
tnbution, may be mentioned The massive trough 
shell Spiavia erquilateralsa is commonly stranded at 
New Brighton, no doubt through the agency of an 
epizoio hydroid which attains a length of more than a 
metre, and a smaller species, apparently undosenbed, 
forms short, but dense, tufts on Amphsdeama forater 
Mna, which occurs between tide marks on the same 
beach It can survive burial m the sand and mdeed 
depends on the agility of the mollusc m burrowing to 
prevent the stranding of both, which, however, fre 
quently occurs The second case is one demonstrated 
to me by the late Mr John Hardcastle, of Timaru, who 
showed me water worn stones in a gully leading on to 
the shingle beach at Timaru, previously mentioned 
The stones were too far from the beach to have been 
washed there, and too numerous to have been thrown 
bv boys, and some were too deeply buned (though 1 
did not verify this pomt) to have OMn ploughed under 
to that depth Mr Hardcastle behoved that they 
were used by the seals (Areto(saphaluaforHer%)uha,liaat 
during former northern nugrations, and regurgitated 
at this resting place Corroborative evidence on this 
pomt would M of mterest 

E W Bkhnett 

Dept of Biology, 

Umversity of Westem^ustralia, 

Perth 
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Inhibition and Mechanism of Photochemical 
Reaction in Eder’s Solution 

A sysTKMATic investigation of kmctic aspects of the 
reaction in Eder s solution has revealed the fact that, 
although m a pure solution the reaction goes on in a 
somewnat different manner wlien it is subjected to 
the action of the X rays > than imder ordmary light 
rays, the difference is not on essential one and is due 
only to a faster rate of the reaction m the former case 
Under the X rays, for example, wo do not observe an 
induction period, which is a conspicuous feature of 
light reactions , but if the intensity of the X radiation 
is very small, the mdiic tion jieriod is observed as usual 
Ihe presence of oxygen or inciease in acidity tends to 
mhibit leactions in both oases 

If, however, the X lays act in the presence of cer 
tain optical sensitibers a striking difference is ob 
served I have studied reactions in the presence of 
feme chloride, potassium jiennanganato, iiranyl salts 
(nitrate and acetate) various fluoiescent dyestuffs 
(uranin, eosm, erythmsin) and quinine bisulphate, 
anil have found that these suhstonces, all of which 
have a sensitising effect under the ordinary light, 
apjMar to be strong inhibitors when X rays are used 
Among them, potassium jMrmanganate appears to 
occupy a pc cuhar position for it undergoes a roac tion 
itself under the influence of the X rays (the solution 
cdiangis its colour), and after the reaction has been 
uimpietod, the mlubition stoiis and calomel beguis to 
come down copiously from Lder s solution which pro 
cc«s goos on also m the absence of insolation 

feme chloride in small comentiations (c 10 * 
gm /o c ) does not affect the rate of the reac tion But 
m concentrations from t 10 * gm /c c upward, it ao 
quires the mliibitoiy power, and with the rise of con 
c < ntration the rate of the reaction asj mptotic ally falls 
to zero Those figures are quoteil only to illustrate 
the orders of the magnitude mvolvccf, for actually 
the mhibitmg action of feme chloride is complicated 
by the influence ot the ooncoiit ration of dissolved 
oxygen Uranyl salts act almost in the same way, 
though in this case the absorption ot the X rays m 
croosos veiy considerably lieavy atoms of uromum 
entering the solution In this cose even small con 
centrations produce the mlubition 

The behavioui of fluorescent sensitisera (dyes and 
quinuie) 18 of still greater interest A very small ad 
mixture of dye, quite mapjirsciablo to the naked eye, 
IS sufilcient to prMiu e a stiong inhibitoiy effec t J* or 
example, orythrosm m concentiations of the order of 
6 X 10 • gm /o c delays the reaction by 64 per cent 
The mhuiitory property of all these substances m 
creases at the same rate as their sensitising action 
imder light For exarojilo, uranin (sodium salt of 
fluorescein) has the weakest sensitising and mhibitmg 
effec t, whereas erythrosin is the most poa erful in both 
(hrections 

In explaming these peculianties it is natural to 
divide the substances into two groups according to the 
concentrations necessary to produce the inhibitory 
effect The one group comjnisee feinc chloride and 
uranyl salts , dycetuffo and quinine belong to the other 
The abemce of sensitising effect in either group le 
accounted for by special conditions of X ray absorp 
tion *^6 subatanoes lielonging to the flrst group 
owe their inhibitory property to a secondary effect, 
namely, to a oonsidorable rise of hydrogen icm con- 
centration as a result of hydrolysis of feme ohionde 
and uranyl salts On the other hand, m the inhibit 
ory effects of dyes and qumme sulphate, we have an 
obvious case of negative oatolysis produced by traoea 
of a substance 

Aooordmg to Christiansen’s theory, a negative 
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oatalyais la ({nod evidence of a chain mu tion 
Taking into r onaideration that free chloiitie atuniH, 
winch are likely to arise in thw raa® under the action 
of light (and X rays) * enter very readily into ihain 
reoctiunH, wo inn aigue that Fdei h reaction is niob 
ably also a thain reaction its mechanism tieing 
Birailar to that of tlio combination of hyilrugen and 
chlorine Ihe available data in the literature though 
not \eiy exait suggest that the iiiiuntum yiokl for 
Eder s i caction in any caoe is more than luiity By an 
mdirect inethcKl based on intensity of the inhibition 
I can conclude that the length ot the chaui in this 
ease is voiy c onsidoniblo F Shwiski 

Institute of Physics and Biophysics 
3rd Minsskaja 1 Momsow Sept 7 

r Mol t> >t I 1 SIpohki Juur ajil i //«»■• (Rumi in) 8 
1W^« 6 irs hl.u R Hip Ukl Ir 7 HI 1980 

•tr K Hutkow /I Ihi/Md 68 "1 1130 

Field Populations and Natural Control of 
LucIIIm aertcatM 

hiNc p the spring of 102*1 1 have 1mm<ii engaged at 
Toulouse on a study of the biological agencies which 
play a (mit in legulatiiig numbers of the sheep 
blowfly I uiilm airirnta Mcigii The effest of 
iwrasitea and pre clators was hist sought tiy a quantita 
tive studj of the piipariH elemed fiom camon in 
which the flic's heul bied However it soon iHHanio 
evident that the only way by which t reasonable 
understandmg could Isi obtamecl 
of the inter lolations of the vaiioiis 
biological forms in the carrion and 
the magnitude of their action was 
by a (]uatititutivo study of the 
camon insexit populations from 
the beginning of putrefaction to 
the disapiieaiance of all consum 
able parts 

Suitable technique for obtaining 
a census of all species of the 
{lopulations both m the camon 
and m the soil beneath it has been 
developed >>y exposing simul 
taneously uniform baits cf a 
numbei ecjiial to the number of 
readings recjuiied arranging to 
coiuiteioct any slight variation in 
bait attraction or held density and 
Bocrihcing a bait per censns 

These cpiaiititativo studies have 
demonstrated the following pomts 

(1) The end result, taken at 

S tion or emergence, gives no 
ation of the magnitude of the 
reduction in numbers of Lueilta 
sfncala by biotic agencies and httle 
idea of the way in which the 
reduction is acc omplished 

(2) Any sigmhcaiit eilect which 
parasites and predators con have on the ultimate 
numbers of the fly surviving takes place after the 
bulk of the jxipulation baa been destroyed by other 

(3) The greatest factor m the reduction of the fly 
population within the camon is Dipterous comiieti 
tion and its associated predatonsm 

(4) The species concerned are, m addition to L 
aencaia L etrmr, L ampuUaeea, L eylvarum, Callt 
phora rrythrocephdla, C vomitorta, Sarcophaga spp , 
and Chryaomy%a albteepa 

(5) The magnitude of the competition and the 
fauna taking iiart differ according to the season, 
atlxer, ana the type of bait used 
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(6) There is m the insect faima of camon a dehnite 
ecological succession, comprising in the mam the 
Diptora species of htap^limdsB, Silphida>, His 
tende Hymonoptera Dennestida, and Carabids, 
which as leganls the miecies concerned, vanes accord 
ing to the season Within a family theie may be 
sfioeios chaiacteiistic of an early stage in the succ ession 
and othei sinscies chaiactenstic ot a later stage 

(7) Lueilm acrtcata is the fust member of this 
ecological succession and plays tho pait of a coloniser 
OviiKisition begins a few niiniitos after exposure in 
treeh meat oi within a few hours of death in entire 
animals 

(8) All subsequent siiocies of Dipteni in the 
succession oontiibiite to accentuate the cc>in)>ctitic>n 
and ultimately rcxiuce the jxipulation oi / ueilta 
wicata , tho gieatcst reduction found has been that 
by the larva of Sarcophagicls and the semi cai nivoniiia 
laivsp of C hryaotiiyut both of which aie most abundant 
during the summer and the relative effect of which 
in can ion is largely detei mined bv the t>pe of bait 
used the pait played by Sai copliagids in moat baits 
IS plavcd by f hryaomifia in baits compiising entire 
animals (labhits) Ihe tyjxi and rnpiciity of jiiitre 
faction dependent cm the kind of bait doteimuies 
which of these forms gams the stningest hold and the 
ultimate nscomlancy m the camon 

(0) The jiart played bv certain of the camon 
beetles is negligible in tho light of tho jiart played 
by Dipterous com|K>tific)n while the relation of 


forms, such os Histends, more defimtoly ossociatod 
with the Diptera during their late larval and puparial 
stages, IB more sigmflcant Dermestids are of httle 
oonsequence to the fly population, for they are largely 
concerned with the diymg camon rather than with 
the Diptera 

(10) No absolute idea can bo obtamed of the real 
effect of parasites or predators on the adult popula 
tion of Luctlut aencata without an understanding of 
the mter lelations of the fauna of the carrion complex, 
particularly m the light of the differences associated 
with type of oamon, Beaacm, and also no doubt, sisa 
of the camon 

The aooompcuiying illustration (Fig 1) mdicates 
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the type of reeulte obtained Tbeoe portioular reeulte, 
given oe live unite, were eeoured under nudsummer 
oonditione in 10S9 , the bait, half a sheep a head 
laid on a piece of mutton oontamed approximately 
1 kgm of oonsumable meat The initial population 
o{L Btmcata was approximately 50 000 (the deoreasmg 
population twenty four hours after expoeure was 
45,562) while the final field emergeaioe was 231 fiiee 
During the summer of 1930 under slightly hotter 
conditions with a rabbit bait of approximately equal 
weight of oonsumable meat and with f hrysomyta 
playing a r5]e comptarable to that of Saroophagids in 
the former bait an initial population of approximately 
60 350 L aencata plus 2850 L cauar yielded a final 
lunlxa population of 30 while the fimil Chryaomyta 
population was 2611 

h O IIOLDAWAY 

Facultd des Sciences, 

Toulouse 1* ranee 


Determination of the Abundance Ratios 
of Isotopes from Band Spectra 

In band spectroscopic detorminations of thoabtmd 
atioo ratio of isotopes an important but hitherto nog 
lected point of view appears as soon as one attempts to 
make any cak illations of greater acc uracy 

Suppose the isotoiies A, and A, exist in the abnnd 
anco ratio m In molecular oompounds with atoms 
B they will form molecules and A^B also in the 
abundance ratio tn Now raising the temperature of 
the mixture so that several vibrational states of the 
molecules come mto play, this abundance ratio will 
not remain fixed for each state Provided there is a 
thermodynamical equilibrium the molecules will be 
ilistributed according to the Boltzmann expression 
Ae ***, where E, the vibrational energy of the mole 
cules 18 different for different isotopes 
Carrying out such calculations on boron monoxide 
and B'°0, at room temperature the abundance 
ratio of their normal state (v -0) is foimd to be approxi 
mately equal to m But alre«wly in the first excited 
vibrational state (v - 1) this ratio is changed mto 1 3m 
From the Ckindon parabola of the intensity duitnbu 
tion m the ^ bands of boron monoxide one finds by the 
aid of the Fnmck Condon prmoiple that transitions from 
the normal state (« =0) chiefly will hit the first throe 
vibrational levels (v -0, 1, 2) in the excited electronic 
state A Elliott (Natube, 186, 203, 1030) photo 
graphed this spectrum, using activated nitrogw os the 
source of emission From mtensity measurements on 
different plates be fi^da an approximately constant 
abundance ratio m for bands corresponding to transi 
tions from t> = 1, 2 m the excited state However, m 
bands oorresponding to transitions from « 3 he finds 

a remarkable mores so of 30 per oent m this value 
Thu observation u m perfect agreement with our oal 
dilation above, as the population of molecules m the 
vibrational state v » 3 is chiefly fed through ooUuions 
between active mtrogen and the boron monoxide 
moleoulea from v = 1 m the normal state Moreover 
the reeulte of Elliott indicate that the Franok Condon 
principle u v^d also m thu special ease of low tern 
perature. where the eleotramo transition u caused 
through ooUiBions between particles of approximately 

Oocosionally, Naud^’s results on the determination 
of the abundance ratio of 0“ and O'* {Phya Jiav , 86, 
333, 1080) may be oorreot os based on mtmsity 
measurements of bands oorresponding to transitions 
from the nonnal state v =0 m the NO (/») s^trum 
Qenerally, however, oorreot values of the abund 
anoe ratio nt from baxid speotroaoopio data afford de 
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terminations of m as a function of v, taking their 
weighted mean values from the energy dutmmtion 
m the gas Practically correct values are also ob 
tamed through mtensity measurements on absorption 
bands belonging to v 0 iii the normal state, if the 
absorption gas is kept at low temperature 

O Stfnyinjcki, 

Laboratoiy of Physics, 

Uiuversity of Stookholin 
Sept 1 2 


Change of the Dielectric Constant of Fthyl Ether 
with Temperature 

I HAVE made a study of the dielectiic constant of 
ethyl ether as a fiiiution of temjMrature with the 
aid of high frequency elcctn magnetic oscillations, 
using the niotliml dcHcrilied by M Woltke and W 
Kooeom Cotnm Ltiden 190 cr 

The fonst motion of the measuring condenser has 
eimitted the cooling of ethyl other down to 160° C 
y the use of petrol ether as a coolmg liquid which was 
< untamed in a Dewar vessel providesl with a special 
refrigerator cooled with liquid an Iho uniformity 
of tomperatUTO throughout the substanco under in 
voetigatiun was ensured by the use of a double stirrer 
and by the thinness of the layer of the coolmg 
liquid lomporaturcs were dcteimmed by means of 

8 
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a platmum resistance thermometer, wound on the 
sunace of the measuring condenser and calibrate 
with the Bid of the nonnal thermometer of the Cryo 
genio Laboratory at Leyden 

The dieleotno constant of very carefully punfled 
ethyl ether mcreases with the loweni^ of temperature 
from 4 18 at 30 6° C up to the highest value 12 80 
at 106 4° C and decreases ver> rapidly bevond that 
pomt At the raeltmg pomt 117 2° C, there 
appears a distinct change m the dielectno constant 
vmch was not observed by any of the previous 
workers At temperatures lower than 118 0° the 
dieleotno constant has a nearly oonstant value, equal 
to 2 04 

The changes of the diolectnc oonstant of ethyl ether 
with the temperature deeonbed above are represented 
on the aooompanymg graph (Fig 1) 

J Mazue 

Physical Laboratory, 

Teohmeid Institute, Warsaw, 

Sept 30 
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The Scope and Aims of Human Geography 

Ry Prof P M Roxby 


I T IS to Bitter and Humboldt that ae owe the 
real beginnm^ of human goographv as an 
integral and mdi ed from Ritter s point of -v lew the . 
crowmng part of the subject matter To appreciate 
the greatness of their work wo must realise how 
ontical for the whole future of geography was the 
period m which thev lived It was a period in 
which great masses of new geographical data were 
being accumulated but so long as these remaineel 
unsj stematiseel and unrelated they tended only 
to increase the inchoate and amorphous character 
of a subject which was rather a torture to the 
memory than a stimulus to the mind ft was a 
penexl too in which many indeponelent specialised 
sciences etealmg with jiarticular aspects of earth 
lore such as gc>ology and meteorology were rapidly 
developing so that the domain left to geography 
itself according to the prevailing conception of its 
character was increasingly uncertain It was 
Bitter and Humboldt who rescued what seemed 
mdood to bo a moribund subject ami gave it co 
hereiice mdividiiality and an immensely enhanced 
sigmhcance This they did by claiming for it not 
a distinctive segment m the circle of knowledge — 
which IS to destroy its very essence but a dis 
timtivc method and objective in the handling of 
data common to other subjects Bitter gave the 
keynote to the whole mexiom development of 
geography when ho said (in his ( omparative 
Geography ) It is to use the whole circle of 
sciences to illustrate its own melmduality not to 
exhibit their peculiarities It must make them all 
give a portion not the whole and yet must keep 
itself single and cle ar Geography heraaintaincel 
cxiulel oidy escape disintegration by holding fast 
to some central principle and that pnnciplo is the 
relation of all the phenomena and forms of nature 
to the human laec 

The framework which the gnat pioneers of the 
early nineteenth century defined for the building 
up of a geographical synthesis which in Bitters 
view culminate <1 m man s rolationship to the < arth 
was sufficiently wide to mrmit of many convorg 
mg contributions Worleors in many holds of 
geography were henceforth guidesl by the same 
fundamental pnneiplcs and methcxls and whether 
in geomoiphology in climatic or human geo 
graphy the central object became to exhibit the 
earth as a whole made up of related and mter 
acting parts 

It 18 no doubt true that some of the workers m 
contributory helcls have been initially tramed in 
the special soiencd tn^ch supphed the data that 
18 have been in thb first instance geologists or 
zoologists but it 18 equally remarkable that many 
of them when once they have acquired the geo 
maphioal outlook have changed their objective and 
become primarily mterested m placing or inter 
weaving their contribution m the geographioal syn 
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thesis as such For it is from these main sources — 
geomorphology climatic and biological (plant and 
animal) geography that we denve the data for 
building up that sjmtematio geography of natural 
environments which is at onoo the objective of 
physical geography and the startmg point of 
human geography 

I he fimdamontal objectives of geography are the 
same to day as those which the Greek philosophers 
of Asia Minor and Alexandria conceived There is a 
mcxlcm geography only m the sense that there 
has been a restatement of its scope and content in 
the light of all the new knowlrago of the earth 
which more specialised branches of inquiry have 
revealed It was the work of the great pioneers 
of the nineteenth century to disentangle it from 
these associated subjects and to ascertain the 
guiding principles through which and the means 
or technique by which contact and relationship 
with them could be most fruitful and helpful in the 
attainment of the ends for which all science stands 
rhw clanheation of its scope and methcxls was 
essential if geography was to be in a position to 
nei/e the opportunities for increased usefulness 
aHordcil by the conditions of the modern world 
hor the two circumstances which granted vision 
and understanding on the part of its exponents 
have inevitably enhanced the sigmhcance and 
value of our subject are surely these that on one 
hand our more complete knowledge of the earth 
and of the distribution of phenomena over its 
surface has made it possible to formulate far 
reaching and valuable generalisations as to their 
co ordination and relationship for which the 
material had hitherto bexn lacking and on the 
other that the rapidly increasing interdependence 
and inter sensitiveness of the dinerent regions and 
peoples of the planet have made a synthetic view 
of the world as of a whole made up of interrolatee/ 
parts — which is the pnme object of geography — 
essential to human progress 

It 18 against this bi^kground of modem geo 
graphy as a whole that the spexial aims and con 
tnbutions of that part of it which we call human 
geography must be considered The separate 
departmental pohtical geography of the early 
nineteenth centuiy is for ever eiiscrLclited What 
ever value human geography may have is m 
volved in its aseexiation with all the rest of the 
subject matter It is on the question of the pre 
cise nature of the relationship that difference of 
ynow arises 

From the ranks of geographers themselves — as 
distinct from the views on the influence of natunil 
conditions on human societiee put forward from 
time to time by philosophers and economists such 
as Feuerbach Engels and Marx or historians such 
as Buckle and Meyer — ^the two chief contnbutions 
have come from the school of thought associated 
with the name of Batzel and that associated with 
the name Vidal de la Blache 
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DeterminiBin and poesibilum are the respect 
ive labels which have been attached to the two 
schools and although labels here as elsewhere are 
liable to mislead they sufficiently indicate a funda 
mentally different emphasis and attitude between 
the two in their treatment of the relationship of 
human societies to their natural environments In 
the first oi Batrelian School the mam emphasis is 
undoubtedly on the control of human activities by 
natural conditions on the bimtations which these 
impose on the permanency of the stage always 
as Batvel insisted the same and aways situated 
at the same point m space and of the influences 
which it exerts on the mevitabihty of particular 
developments given a certain miheu Thisattitudi 
18 even more pronounced m the works of some of 
the disciples of that other school of hnneh human 
geographers or as it is perhaps better to call them 
^graphical soc lologists who drew their inspiration 
from Le Plays Les ouvners lurop^ns al 
though Le Play himself cannot be identified with 
all their vie'Hs Geographical determinism 
reaches its culmination in the ( ommont la route 
cree le typi social of Demolins who maintains 
that if history were to begin all over again it must 
in all essentials follow the same lines given the 
same setting of the stage Apart from the question 
of bias on the compelling power of physical emum 
stances a cnticism which has been h veiled as I 
thmk rightly against the RaWlian School is that 
it IS excessively dogmatic and that notwithstanding 
the vast amount of material which Ratz< 1 himself 
and many of his disciples have sifted and classified 
with great skill we are far as yet from having the 
data necessary for many of the big generalisations 
which they make 

The same cnticism can certainly not be brought 
against Vidal de la Blache and his followers whose 
discussions of these issues while often extremely 
Hugrative and illuminating arc rarely dogmatic or 
fuM m their conclusions or imphoations The 
master himself did indeed deal m his larger works 
with what may justifiably be called pnnciplcs 
of human geography but his teaching was always 
that the larger generalisations could only gradually 
emerge from a senis of detailed and exact regional 
studies and wc shall all admit I think that his 
disciples have been very true to his precepts The 
conception appears m the approach and partu ularly 
in the form oven of the more ambitious work of 
Brunhes which bears the title I a g^ographie 
humame It is scarcely possible in a few 
sentences to characterise la Blaches toncept of 
human goonaphy but 1 find its dominant note and 
one which onngs it into salient contrast with the 
Ratzelian School m the following paragraph 

L etro g6ographique d une contr6o n est point 
line chose donn^ davance par la nature une 
offrande du monde inanim4 elle est un produit de 
1 activity de 1 homme confdrant 1 umt6 des 
mat4naax qui par eux mSmes ne 1 ont point 
Si une oontrde est une personne o est par 1 effort 
dc ceux qui 1 habitant The emphasis here and 
throughout his woric is not so muon on the deter 
minative influence of the stage jierM although this 
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18 always presented as a vital factor as on the 
creative power of human groups to adapt them 
SI Ives to and within limits to mould the natural 
environment to leave their impress upon it and thus 
in th« course of generations to transform it and give 
it a personality which is tht outcome of the inter 
action This pirsonahty is not constant It may 
change with man s use or abuse of his habitat 
With this indication of some dominant tendencies 
in the setting and pcrsjH t tivc of human geography 
1 pass to an attempt to define more closely its 
subject matter and its cbff rent aspects I believe 
that in essence human geography consists of the 
study of (i) the adjustment of human groups to 
their physical environment including the analysis 
of then regional experience and of (&) inter ngional 
relations as conditioned by the si vi ral ailjiistmcnts 
and geographical oncntation of the groups living 
within thi nspecti VC regions I he term adjust 
mi lit 1 take to cover not only the control which 
tho physical environment i xerts on their activitiM 
but also the use whit h they make or can make of it 
Human geograjihv is the stiidv of an mteioction 
rathir than of a control Ihe odjustmint has 
distinct but usually closely lelaUd asjxits which 
form thi mam blanches of human geography 
Ihc relationship between them is from the geo 
grapher s point of view as intimate as that between 
the diffinnt bnnehes of {ihysical geography The 
four principal aspects may be distinguished as tho 
racial economic social and political 
The ratial aspect implits an adjustment of a 
different chaiacter from the others one over which 
man has hael httle control but which he can 
inereasinglv influen e through his boater under 
standing of the issues involved I am well aware 
that in touchmg on racial gi ography I am tre ading 
on dange rous and controvi rsial ground Yet I am 
convincexl that it is as necessary to find tho nght 
relationship between human geograph v anil anthro 
pologfy as it IB between phvnical geography and 
geology and that racial geography is as sigmficant 
and essential a part of the geographical synthesis 
as IB geomorphology I think it is true to say 
that racial determinism that is the explanation 
of charaetensticb m terms of race alone apart from 
environmental conditions is becoming as discredited 
as geographical determinism the explanation of 
everything in terms of physic el en\ ironment 

Ihc tendency in anthropok gy is certainly not in 
the direction of appraising racial tyjxs so far as 
they can be definitely distlngiiishi d according to 
an absolute scale of value or t fficu ncy but nlatively 
to the geogr^hical envuxniments in which they 
are found Their somatic traits an discussed m 
terms of regional adaptations and the fruitful 
hypothesis is put forwa^ that so far from racial 
vanotios bemg unchanging and fibrod for all time 
they are contmually undeigouig slow modification 
and in process of beconung Now the umt of the 
geographers study is not race as such any more 
&an it is climate as such or any other physical 
element His unit is the place or region It is 
this concept — and I do not think it can be empha 
sued too strongly —which gives distinctiveness and 
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individuabtj to hu work With the relationship 
of climate and other physical factors to race m a 
region the geographer is closely concerned and 
there are few more important aspects of his study 
than the composition actual or potential of the 
societies occupying the region 

In the world of to day there are many regions 
of closed human associations if I may borrow a 
useful term from plant geography regions such as 
China or the Mediterranean lands as a whole where 
the dommant racial type or types m possession are 
so numerous and well adjusteia that the entry of 
any important new racial element is ixtremely 
unlikely But there art, other regions of opon 
human associations at present thinly peopled but 
capable of holding a much laiger population whose 
racial future is uncertain Such for example are 
tropical Australia and parts of Malaya of Africa 
even of Asia Is it possible or desirable for the 

C rapher m his stuciy of these regions to confine 
elf to their resouru s and economic possibihties 
and not to consider at all in the light of all that 
he can k am fn m anthropology the relative 
aptitudes and adaptability climatic and othc rwise 
of various racial grouxis for dcvclopmg them and the 
extent and manner in which co operation between 
different ^ups may be secured for this end t 
Take for example the highly imjiortant pro 
nouncement made by Ceneral Smuts last autumn 
m one of his Rhodes lectures at Oxford In the 
course of his plea for the advance of native Africa 
through the introduction of a higher civilisation m 
the form of white settlement ho advocated a 
strong forward movement in the policy of settling 
the highlands of ]!<astem Africa which stretch m 
an unbroken belt hundnds of miles broad from 
Konya to bouth Afnca It is not for me to 
express an a prton opmion on the wisdom of this 
suggestion but it raises vitally important issues of 
human geography 

These issues are at once racial and economic m 
character Do we yet know enough about the 
effects of a high plateau climate m equatorial 
latitudes on peoples of North European stock < 
Even if it be granted that satisfactory acchmatisa 
tion of such peoples in the Kenya Highlands can 
be achieved are the conditions of the plateau belt 
as a whole mtervenmg between them and temper 
ate South Afnca sufficiently simdar to warrant 
the prospects of an equally good adjustment ^ The 
tentative generalisation has been made that from 
the point of view of the success of white planta 
turns there is a vital difference between the 
4500/6000 feet altitude of the Kenya Highlands 
and other smaller mountamous islands to the 
south and the 3500 feet level which seems to charac 
tense most of Tanganyika Or a^n what ore the 
prospects of making the fly belt suitable for 
white settlement ! Or nanted favourable ohmatio 
and other jphysioal conditions have the economic 
relations likely to be established between the pro 
posed white settlers and the native Bantu tnbes 
been sufficiently consideted from the pomt of view 
of Hie uses wmoh the two groups are likely to 
make of the land 1 It is not oartographioal 
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surveys alone — although these are vital and the 
basis of all others — ^whioh need to be made before 
such questions can be answered 

Sinular questions arise ooncenung the future of 
southern Brazil Malaya parts of central and eastern 
Asia and many other regions where groups with 
different racial characteristics and aptitudes are in 
competition The racial aspect is only one of 
several but the study of racial distributions based 
on anthropological material in the same sense that 
geomorpbology is based on geological material 
seems an essential element m the content of human 
geography Personally I feel it to be a distinct 
gam that in at least one umversity geography 
should bo closely associated with anthropology so 
long as it IS ni t identified with it just as m others 
it IS more closely associated with economics or 
history or with physical science 

It IS unnecessary for my present purpose to 
elaborate what is implied m that aspect of man s 
adjustment the study of which forms the subject 
matter of economic geography It is of course a 
fundamental and basic aspect including the geo 
^phy of production (with agricultural and m 
dustrial geo^phy as its principal subsootinns) and 
the geogiaphv of exchange (commercial geography 
m the more technical sense) 

hconomio geography serves one of its highest 
functions if it is closely Imked with other aspects 
of human adjustment to physical environment 
which have so far received loss attention Of these 
one of the most interesting and profoundly im 
portant is that which for want of a better term we 
usually call social mography Thu may be broadly 
defined as the snalyBis of the regional distribution 
and mterrelation of different forms of social 
organisation arising out of particular modes of life 
which themselves represent a direct response — 
although wo mav concede to M Febvre not 
necessarily the only possible response — to distinct 
ive types of physical environment A classical 
example of the importance of this aspect is of oourse 
the age long conflict between nomadic patnarohal 
pastoralists and peasant cultivators socially organ 
ised on a temtonal basis along the grassland 
borders of the hot deserts in Africa and Arabia and 
round the edges of the steppe belt m Euro Asia 
In modem times the problems connected with 
the mterremonal relations of differently organised 
groups m Afnoa and elsewhere have been greatly 
oompheated by the impact of industrial Europe on 
them hves It has particularly affected the 
traditional societies of intertropcal Afnoa the 
monsoon lands and the South Islands where 
mode of life and social organisation once established 
as an adjustment to their miheu often remamed 
m essentials unchanged until they were so suddemly 
and m some oases so tragically drawn mto the 
maelstrom of modem oommeree In the lost 
analysis this disturbuioe is one of the chief causes 
of world wide unrest, sinoe equihbnum with environ 
ment is the first essential of happiness for human 
groups 

One of the greatest needs of our time IS to discover 
what for each type of regional environment or 
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mihea wre the real faoton m leadjuatment throu^ 
which alone the reooTery of equihbnum can m 
attained What u involved u r^justment to all 
the local conditions of the habitat in the light of 
its new contact with othw remons, its new place 
in the total scheme of world remtionships Mcmem 
Danmark would seem to be an admiraole example 
of a successful readjustment of this kind States 
manship m such an Empire as ours is increasmgly 
concerned with the task ot harmonising the interests 
of many groups cradled in different environments, 
diverse m race, mode of life, and expenenoe, but, 
under the conditions of the world to dsy,moreaaing!y 
interdependent Particularly is this apparent m 
the problem of the readjustment of Afnoan societies, 
one of the most ontical and complex of nur tune 
and one for the solution of which Great Bntam 
has mcurred heavy responsibihties Such problems 
are as much geographical m character as those 
concerned with the regional planning of English 
distnots, and equally demand detailed surveys by 
investigators capable of analysing the social life 
and ex^nence of human groups m their whole 
geographical setting &nd of appreciating the sig 
nifioanoc of the new elements in their environment 

The modem tenilency in geography to think of 
the earth m terms of natural as opposed to artificial 
divisions should not lead to the neglect of political 
geography in the proper sense of the Urm for the 
function of political geography is to study and 
appraise the significance of political and adminis 
trative units in n lation to all the major geographical 
groupings whether physical, cthnomphic, social, 
or economic which affect mankind It is essentially 
an aspect of adjustment to geographical environ 
ment, and it is precisely bemuse it is so closely 
relat^ to other aspects of adjustment, which m 
the infiuences that they exert are often conflicting, 
that equihbnum is so difficult to attam The study 
of the mode m which geographical conditions have 
helped to mould the evolution of States in the past 
IS of absorbing interest, however complex and 
difficult The existence of favourable areas of 
characterisation possessing a considerable amount 
of natural protection, such as the English Plain 
and the Cmtral Lowlands of Scotland, within 
which the social contact of orginally different racial 
and social groups was easy, oertainly provided the 
medium tl^ugh which in western Europe strong 
nation States tended to take shape Tne group 
consciousness which we call nationality seems to 
have followed rather than preceded the actual 
formation of such States Nationahty arose m 
relation to environment and widened its scope and 
all^;ianee with the mcrease of economic and pohtioal 
contact 

Since the forces pomoting the contacts and 
economic mterdepenaenee of regions are operating 
on a much bigger scale m the world of to ^y than 
ever before, we might expect to see this process 
of pohtioal mtegration even more strongly marked, 
and the rapid temtonal growth of the Umted 
States and other lorm pwtioal entities can be 
quoted as examples of it But m Europe we see 
this process arrested and even reversed. 
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Nationahty, as tested by linguistic and cultural 
affimties, rather than the economic onentation 
indicated by the physical conditions, has been 
accepted as the mam ontenon of the new umts, 
although there is frequent departure from this 
pnnciple The new Europe is admittedly a great 
experiment m political geography Its success 
would seem to depend on the possibility of recon* 
oiling the different factors The most stable 
pohtioal umts are undoubtedly those which most 
oorrespond to geographical realities, but these 
reahties are not wholly hmited to considerations 
of physical and economic geomphy The distribu- 
tion of groups related in culture and languam is 
also a geographical reality The ideal State from 
the (^graphical point of view is one which neither 
divides groups culturally related nor mterferes with 
the flow of trade along natural artenes and between 
regions economically interdependent It may be, 
although as yet the indications are not very hopeful, 
that the urgent need of Europe for greater economic 
intemtion can be reconciled with the desire of the 
small nationality groups for cultural and mhtioal 
autonomy It may be that economic federation 
or agreement among small sovt reign States withm 
the framework of the League of Nations will prove 
the onl^ alternative to the sujx r State solution 
of the problem of European pohtical geography 
propounded by Naumann in his Mittel Furopa ’ 
At any rate nationahty t onsidered apart from its 
geographical setting, may be a ver\ dangerous 
conception 

I have tned to indicate the essential character 
of the pnncipal aspects of human geography each 
of them from the point of view of the adjustment 
of human groups to their gi ographical environment 
It is permiBBiDlo and desirable to pursue special 
studies of those various aspects of our subject but 
they find their fullest fruition when they are 
brought together and inter related m a full and 
comprehensive treatment of regions We can 
never really appreciate the problems of such 
oountnee as India China, and Russia until we have 
a comprehensive interpretation of thoir human 
ecology, to use the expressive term employed by 
the Amenoan geographer Barrows In the future 
it IS probable that geographical specialism in the 
umversities will be less concerned with aspects (such 
as geomorphology, obmate, and economic geography) 
— ^thougn this will alwavs have its place — and 
more oonoemod with regions (the Mediterranean, 
tropical Afnoa, the Far East, and so on) The 
geographer’s parish must mde^ be the world, bnt 
it is too large a parish few all parts of it to be studied 
in detail by any one man He must, if he is 
entrusted with a umversity department, delegate 
responmbihty for as many regional chapels of ease 
as ne can mul associates and ooUeagues to work 
them 

We may olaim for human geography that, nghtly 
studied, it IS a vital element m tnumng for nationu 
and international oituenship It can enable ua 
" accurately to imamne the conditions of the great 
worid stage ” and the place of the different remons 
withm it It u a valtumle mental disoiphne, omling 
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for an exact eense of proportion in appraising the also through the programme of constructive work 
value of many factors and more speoifiowy develop which it advocates can it oontnbute to tte 
mg the great qushty of sympathetic understanding realisation of the ideal of unity m diversity”, 
The pomt of view and type of outlook which it and that soems the only possible ideal for the life 
fosters were never more needed than m the present of humamty on a planet which however small 
ontioal stage of human development Yet not only apphed soienee may make it will always retain its 
through its value as an educational instrument but iimmte variety 


Chemical Measurements by Colour 


By Dr L C Maetik 


I T IS a pity that the word colorimeter has been 
applied to two entirely distinct classes of 
instrument The name is given most appropriately 
to those instruments which actually measure colour 
albeit m relative terms and not to those m which 
the chtraioal concentration of a solution is the 
subject of det< rmination The latter which form 

the topic of the present article are stnotly colour 
eomimrators and it would be an advantage if they 
could so bo called The alternative names chromo 
meter and chromatometer also fail to give the proper 
indication but would be pref< rable to colorimeter 
There are many chtmical substances which 
although difficult to ditermine quantitatively in 
V( rv dilute solutions by chemical methods have the 
property of strong selectwe absorption of light 
Acconling to the law of Beer the absorption eo 
efficient of a solution is directly proportional to the 
coiicei tration Since this law holds with fair 
accuracy for most dilute solutions it follows that 
the colour change m transmitted light obtained by 
yarying the loncentration (within certam ranges) 
can be exactly mutated incroasuig the thickness 
of the m< ilium which must bo traversed thus if 
1 cm of solution A gives the same colour as 10 cm 
of solution B we should expect (provided that the 
above law held) that the amount of material 
dissolved in unit volume of d is t( n times that of B 
The application of this principle to find the con 
centration of a solution of unknown strength 
given one of the same material and of known 
strength is quite clear lading a means of using 
different thickness of solution the alternative is to 
prepare a number of samples of known concentra 
tion and to endeavour to place the unknown in its 
relation to the rest — a method much loss elegant 
but of value when Beers law is likely to break 
down In practice no such liberties as indicated 
above in the ten to one example are advisable 
According to Thorpe if the strength of the standard 
differs by more than 10 per cent from that of the 
test liquid it is usual to dilute one or the other 
(in a known ratio) before comparison so that the 
lengths to be cornered are approximately equal 
It IB nut possible in a short article to do more 
than indicate some of the numerous applications 
of the method It is used in the estimation of 
small quantities of the salts of copper tin lead 
iron cobalt manganese and other metals also in 
the determination of dyes and natural colouring 
materials Kmss mentions the estimation of sah 
cylic acid in surgical wadding and the examination 
of the coloration given by ammal charcoal Other 
applications are met in the operations of the od 


sugar and brewing industncs Special instruments 
with artificial standards are applied m the deter 
mination of the sugar content of the blood of 
diabetic patients An account of practical methods 
will be found m Lunge Berl s Chemische tech 
nische Untersuchungsmethoden vols 1 2 S and 
4 and in bmks such as Colonmetnc Analysis 
by B Snell 

The early methods of application of the prmciple 
were of the simplest description an account of 
thorn 18 given m Ihorpe s Dictionary of Applied 
Chemistry vol 2 p 340 hlat ended tubes 
plaud side by side 
were often employed 
sky light being re 
fleeted through their 
lengths by a nmror 
It 18 well know n how 
e\er that the exact 
comparison of separ 
atoel colour fields is 
very difficult In 
1910 Autenreith and 
Konigsberger ^ used a 
colorimeter with a 
Helmholtz Doppel 
platto for approxi 
matmg the comparison 
fields A movable 
hollow wedge affords 
the means of varying 
the thickness of the test solution 1 his was used for 
the determination of hwmatm in blood and other 
medical work Another early suggestion aimmg 
at better optical accimacy was that of H Kniss ■ 
who suggested the use of the '^wan or Lummer 
Brodhun double pnsm m order to secure a com 
panson field with an mdefimtely narrow separation 

The most practical arrangement was however, 
due to Dubos^ * who gave the instrument its most 
usual modem form Fig 1 The rays traversing 
the vertical cylmders holding the solutions are 
brought mto one field by the use of two rhomb 
reflectors or a smgle symmetrical rhomb can be 
employed A lens bnnm these groups of parallel 
rays into one focus where a telecentno stop is 
placed so as to prevent stray light from reaching 
the eye The eye lens helps to brmg the sharp 
Ime of separation into exact visual focus m the 
field of view In order to vary the thickness of 
solution traversed the vessels contaming the 
solution (shaded m the fimire) can each be moved 
on vertical slides by rack and pimon Thus the 
flat ended cylinders, either closed tubes or glass rods 
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made of the finest and most oolourless glass dip 
more or less mto the hquid and the consequent 
thickness of the layer on ecKsh side can be roM off 
on a smtable scale Alternatively the rods alone 
may bo moved The light u usually derived from 
the sky and reflected upwards by a mirror tlmmgh 
each tube it is advisable however to use an 
artificial source with a dayhght filter and a 
suitable di ff u s i n g screen if inconsistenoiea duo to 
the variation of the sky are to be avoided A good 
example of such an instrument as described a^ve 
u made by Messrs Hawksley and bons Ltd 
There are numerous variations of the usual 
pattern such as may be found m the catalogues 
of the various makers We 
0 • shall however only have 

space to mention efforts 
which have been made to 
ovonome certam difficulties 
The simple account above 
assumed that the c lour is 
entirely produced by the sub 
stance in solution It mav 
bo however that the solvent 
18 { olotired or has other 
coloured substanots present 
To meet this difhculty the 
Burker compensating colon 
meter cf Mtssrs Lcitz 1 ig 2 
18 provided with two auxiliaiy 
veaselH of the same deptn 
introduced into the rcspuitivo 
beams One is filled with a 
solution of accurately known 
Htrength while the ether ib 
filled with the solvent only 
The two c> lindt rs or r ids are 

O now moved together they 
dip into the two cups one of 
which contains the solvent 
and the other holds the solu 
Fw 8 tion under test Naturally 

the cup contammg the solu 
tion 18 placed beneath the auxiliary vessel eontaming 
the solvent only so that when balance is obtained 
the thickness or the strata of liquid in each Ik am 
IS equal which is not the case m the simpler form 
of the instrument Hence any difference of colora 
tion in the two fields must be entirely duo to the 
solute equahty can be established by the adjust 
ment of the plungers provided that the standard 
and test solutions are of comparable conocntrations 
The accuracy of such measurements is naturaUv 
facihtated by the precision of manufacture of the 
parts The cylinders should be accurately ground 
and m oases where the greatest accuracy m the 
thickness of the cells is required the plane and 
pieces may be pressed on m optical contact and 
mamtained m position by suitable clamps thus 
the uncertainties and chemical objections connected 
with the use odt cements can be avoided 
The accuracy of comparison also demnds on the 
visual sensitiveness of the eye Whore pure 
intensity comparisons are concerned the optimum 
Sensitiveness of the eye corresponds to a di^erence 
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threshold (dl/I) of about 2 per cent If we may be 
permitted a little mathematical shorthand the 
intensity of the light transmitted by a thickness t 
of a solution of concentration c is given by 

k being the absorption coefficient for unit con 
centration It is easily found that (dl/J) with t 
constant ktdc while (dl/l ) with c constant - 
-kedt With low concentrations we need a greater 
thickness to obtam a given absolute accuracy of 
measurement and with amall thickness we need 
greater concentrations Let the transmission co 
efficient of the layer that is I/lg 1 then kt » 
(log 1 )le so that if dl/I 0 02 (say) ktdc vro 
obtain dc/c -0 02/log T so that the proportional 
accuracy would depend on havmg a fau-lv big 
absorption of light but just as m the ease of 
the polarimeter this makes the visual accurao> 
smaller and a compromise must be reached The 
sittings moreover do not involve pure intensity 
comparisons and are likely to depind more on 
saturation (list nmination The usual presence 
of diehroism may also cause hire changes which 
help to make the settings mi re sensitive in fact 
the thorough diMussicn cf the accuracy of the 
instrument is a very complicated matter In 
ceitain cases thi use i f a s iitable filter might 
vastlv enhance the sensitiveness 

This note would bt ineomplete without a refer 
ence to the recently introduced instruments which 
effect the comparison by thi aid of a photo clcctnc 
cell or cells as in the e juipment manufactured by 
the ( ambndgi Instrument f o I td There are 
a number of ways in which the photo ilcotnc 
comparison can lie effected It is possible to use 
two colls m a bridge firm of iiriuit as m the 
Cambridge instrument the cells being exposed to 
beams passing respectively through a test solution 
and through a standard bdution any deviation 
from equahty can be recorded by a suitable valve 
amplification system adapti d f or alternating current 
Alternatively the light may be passed alternately 
through two such tubes the two Ixams falling 
intermittently mto the same cell A lack in 
1 juabty of the photo electric currents is detected 
by a synchronised rectifiir and suitable amph 
fication Nor are photo ikctnc cells the only 
possibihty for reco^ng chan^ of absorption 
The Moil nipbelometer and absorptiometer 
fumishos objective records of comparative ab 
sorption with the aid of a pair i f balanced thermo 
pill s of the Moll pattern This instrument is made 
by Messrs Kipp and Zonen A considerable im 
provement on the visual accuracy is effected by the 
physical detectors 

Such instrumints can obviously be applied for 
obtaining contmuous records of fluid products 
dunng the course of manufacture and illustrate 
once more the wa>s in which optical methods of 
control may save much tune and trouble 


■ D iboMU lived aboot Uty jreen m.i 
tnee any UglMd deaotiitlon oTtl o Uul i 
DDtoNohai DOW been nroeeded by Fell 
Farit ako 


.and It hai not been noaiiblo to 

j 

I Jobln and Yvon 
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Obituary. 


SiB Fbanois Watts, K C M 0 

T he death of Sir Francis Watts, which occurred 
on Sept 26, terminates a career of devoted 
service to the West Indies Thesonof John Watts of 
Ilfracombe, Francis Watts was bom in 1869 He 
was educated pnvately and at Mason College, Bir 
mingham, the forerunner of the present University 
of that city His official connexion with the West 
Indies commenced in 1880, when he was appointed 
analytical chemist in Antigua, but an earher associa 
tion with these islands was formed as chemist to 
the Montserrat Company, Ltd It was this oarher 
association which direct his early studies to 
mtnc acid Ho was transfered m 1898 to Jamaica 
for a bnef period, but returned to the Leeward 
Islands as Government Chemist and Superintendent 
of Agriculture 

In 1898, on the recommendation of the Royal 
Commission appointed to report on the depression 
caused by the slump in sugar, was formed tbe 
Impenal Department of Agiioulturc for the West 
Indies The first years of that Department saw a 
great development of the sugar industry throiiffh 
out the West Indies, and Francis Watts played a 
prominent part in that ilevclopmcnt, notably in 
the establishment of central factones in Antigua 
and St Kitts which was renden d possible by tbe 
grant in aid pven by tbe Imperial Govimracnt to 
the West Iniues in 1W2 to enable them to tide over 
the jieniKl between the signing of the Brussels 
Convention for the abohtion of the sugar bounties 
and the date on which it came into force When, 
therefore, the time tame in 1909, for the selection 
of a successor to Sir Daniel Moms the finrt Com 
missioncr and head of the Impenal Department, 
the choice naturally fell upon Frsnt is Watts This 
early association with sugar is reflected in a number 
of papers published in association with Tempany 
on the chemical problems associated with sugar 
production But his knowledge of the industry 
covered a much wider sphere He held decided 
views on the sugar problems of the Empire, as is 
shown by his vinle oontnbution to the discussion 
on the report on the production and consumption 
of sugar within the Sfmpire presented at the eon 
ference organised in 1919 by the Society of Chemical 
Industry 

Until recent tunes, when oil has assumed major 
importance in Tnnidad, the prosperity of the West 
Indies has been based on agncnlture Of tbe 
major crops, sugar has alwa}rB been subjected to 
vicissitudes, and not the least of the functions of 
the Impenal Department of AgncuHure has been 
the search for subsidiary crops In this search 
Watts was not backward, as his studies on lemon 
nass, pawpaw, and so on, mdioate The Impenal 
Department established, m the Wett Indian 
BtuhUn, its own organ, and m that Bulletin is to 
be found a record of these mvestimtions The 
Bulletin, in fact, constitutes a record of bis aotivittes 
As a result of the report of the Trtmioal Agn- 
cultural College Committee appomtecT bv Lord 
Milner m 1919, the West Indian College was founded 
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m 1921 and installed on a site, at St Augustme, 
presented by the Government of Tnmdad and 
Tobago At the same time the headquarters of 
the Impenal Department was transferrM from its 
former location in Barbados to Tnnidad, and Sir 
Francis Watts, who had received the C M G m 
1994 and been created KCMG in 1917, was 
^pointed to the post of pnncipal of the College 
Irom Apnl I, 1922, the two institutions were 
amalgamated under the title of the Impenal College 
of Tropical Amculture, and the joint post of Pnn- 
cipal of the Ccfllegc and Commissioner of Amculture 
for tho West Indies was held by him until his retire- 
ment m 1924 What part he piKyed m bringing to 
fniition a scheme so dear to his heart is hidden away 
in the archives of the Colomal Office 

After hiB retirement Watts settled down in 
Tnnidad and throw himself with all his accustomed 
energy, both as a member of the Legislative Council 
and as president of the Agncultiiral Society, into the 
affairs of the community His last pubhe service 
was to pay a visit to Mauntius, where he was sent 
as commissioner to report on the sugar industry of 
that island at the same time as Lord Olivier and 
Mr D M Semple visited the West Indies on a hke 
mission His report was published in March last, 
and hw death oocurrod shortly after his return to 
Tnmdad H M Lrakb 

Paor CoBNBUo Dosltbb 

Akothbb prominent member of tbe bnlbant 
school of Viennese mineralogists has passed away 
at an advanced age Comeho August Doelter, who 
died on Aug 8 lut, was born on Sept 10, ISBO, at 
Arroyo, Porto Rico, in the West Indies, where his 
father was a German planter and slave owner, who 
bad emigrated from Emmendmgen in Baden His 
mother, Francisca Cistonoh, was Spanish, and on 
this account his name was sometimes given as 
Doelter y Cistenoh At the age of six he was taken ' 
to Pans, and he studied later at Freiburg m Baden, 
Heidelberg and Vienna, graduating at Heidelberg 
in 1872 For a tune from 1873 be was attached to 
the Austnan Geological Survey, and in 1876 was a 
pnvat dotent in tho Umversity of Vienna From 
1876 until 1906 he was professor of mineralogy m 
the Umversity of Graz in Styna, where in 1906 
he was also Rector of the Umversity In 1907 he 
succeeded G Tsohermak as professor of mineralogy 
and petrography in the Umversity of Vienna, from 
which poet he reUred with the title of emeritus 
professor m 1922 

Doelter’s earher papers from 1873 dealt with 
volcanic rooks, during which mnod he produced 
monMpwphs on the voloanoee cn the Ponza Islands, 
the C«TO Verde Islands, and of southern Tvto\ 
From 1884 he did intensive work on the syntneais 
of minerals and rooks and on sihcate fusions At 
a later period he was much mterested in the ohanges 
in colour produced by the action of radium. X-rays, 
and other radiations on gem stones and other 
mmerals, and he wrote several papers on the cause 
of the blue coloration of rock-salt 
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Doelter wrote a number of books on ohenuoal 
mineralogy, petrogeneais, precious stones, colour of 
minerals, antUhe mmeral resources of the Balkans and 
Asia Minor but his magnum opus, by which he will 
be beet remembered, is ^ “ Handbuch der Mineral 
chemie ” This great work of reference (not entirely 
free from misprints) was commenced by him m 191 1 , 
after he had reached the age of sixty, and although 
nine large volumes have appeared, it unfortunatny 
remains uncompleted at his death L J 8 

Rkv J G Haoxk, SJ 
Rbv Johann Gbobo Haobn, J , who had 
been director of the Vatican Observatory for more 
than twenty years, died m a nursing homo in Rome 
on Sept 6, at the age of eighty three vears 

Father Hagen supenntendod the photographv 
of the plates of the Astrographic Zone for dechiia 
tion N 65° to 64°, which had already been eom 
menced when ho went to the Observatory The 
Umvenuty Observatory at Oxford helped m the 
reduction of the measures of these plates after the 
completion of its own section of the Astrographic 
Catalogue Ho also gave much attention to the 
distribution of obscure nebulosity he claimed to 
see this in manv regions where photography failed 
to show it, and pomted out that some of the regions 
had been noted as nebulous by 8ir W Herschcl 
Many astronomers now admit the reahty of at 
least some of the nebulosities announced by Hagen 


Father Hagen s name was already widely known 
before he went to the Vatican Observatory , more 
especially for his “Atlas stellarum vanabilium 
with its numerous appendices This contained 
ocouiatc charts of the fields surrounding the 
vanable stars, with magmtudes of suitable com 
panson stars It has be^ of great use to observers 
of these objects 

Wk regret to announce the following deaths 

Capt William Colbeck magnetic obsiiver and 
caitugiapher with thn Sc ithein Cro<JS i< xpoditinn to 
the Antarctic in 18D8 flfl im Oct 19 agwl fifty nme 
jtors 

Ml b L Hmdi fuiiiieilyrnmmHsiond of thn Fast 
Africa Piotcctorate who contiibutcd to the othno 
logical anth topological and natural bistoiycollcftions 
of the Itiitish Miistum and was the authoi of ‘Fall 
of the Congo Atabs and I he last «>f thf Masai , 
on Oct 18 aged vixty seven yeais 

M Philippi (>langeaud piofosoi of geology in the 
Umvoisity of Cleimont correspondnnt of the Section 
of MiiMtalogy of tho Pans Academy of Sciences, 
authoi of woiks on the Massif t » ntral of Fiance, aged 
sixty four years 

M I mile (jodlewski honoiaiv professoi of agri 
cultural chemistry m the University ot Cracow and 
correeponiiatit of t h< fk c tion of Rural Ft onomy of tho 
PaiiB Academy of Sciences known for his work on 
vegetable physiology on Sept 1 1 , ageil eighty throe 
years 

Mr E H Wilson Kciptrof the Arnold Arbort turn, 
Haivard, since 1927, known for his botamcal explora* 
tions, onOct 15, aged hfty four years 


News and Views 


Hohaob was paid to the memory of a great chemist, 
the late Prof W H Perkin, by the Chemical Society at 
the first ordmaiysciontiflo meeting of the new session on 
Oct 16. which was devoted to tho acceptance and un 
veilmg of a memorial plaque and tho delivery of a 
memorial oration The plaque, which (like the Hamaon 
memorial) is the work of Mr Ernest Gillick, is one of 
three, the others are deetmed to commemorate Prof 
Perkm s distinguished association with the Umversitioe 
of Manchester and Oxford In presentmg the plaque 
to the Society on behalf of the Perkm Memorial Fund 
Committee, Prof B Robinson said that the mtention 
to offer suitable congratulations to Prof Perkm on 
the attainment of his seventieth birthday had, to the 
immense regret of his colleagues, been frustrated by 
death, so that an occasion of joy hod been changed 
mto a memorial It was fitting that the Chemical 
Society should possess a visible memonal of one who 
had served it so long and so well Elected a fellow 
m 1884, he served on the council and os vice president 
for several tenns He received the Longstafi medal 
m 1900,andwas president from 1013 to 1010 Almost 
his last labour m the cause of ohemistiy was the 
dehvery of the first Pedler lecture Ihe gift was un 
veiled by Mr A J Greenaway, formerly editor of the 
Society’s Journal, a life long fnend and at one tune a 
colleague of Prof Perkm , it was received on behalf 
of the Society by the president. Prof J F Thoipe, 
who also paid tribute to the distinction of its late 
fellow and former president 


Paor W N Hawobth, responding to (he preei 
dents mvitation, lielivered an oration on the late 
Prof W H Perkm s life and work Perkm s span of 
life was, he said, coextensive with the iise and de 
velopment of modem structural chemistry A pupil 
of bir Edward Fiankland, ho studied also under the 
guidance of Wishcenus and afterwards of Baoyer, m 
whose laboratory be commenced his senes of researches 
on the synthesis of closed carbon chains Before he 
left this subject he had synthesised every naturally 
occurring monooycho tori>one, and hail investigated 
the constitution of camphor and its analogues On 
his return to Great Biitam, he worked fur a short 
time at Manchester on the natural colouring matters 
braeilin and hrematoxylm before being appomted to 
a chair at the Henot Watt College, Edmburgh, where 
he oommeneed his researches on berberme and 
oryptopme Invited to occupy the chair of organic 
chemistry m Owens Ckillege, Manchester, m 1802, he 
built up there a great school of research, while at 
the same tune giving much thought and care to his 
lectures He combmed exceptional skill m monipula* 
tion with sound judgment and acute observation, 
moreover, the help and encouragement which be gave 
to bis pupils resulted in uaespntds corps andaperwnal 
loyalty which wore the greatest incoative to good 
work and to progress m research Of his period at 
Oxford from 1012 until 1020, Prof Haworth said that 
Perion’s great work is appreciated by none more than 
by Oxford itself William Henry Perkm oonseemted 
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hia ability and intellect to the ideal that original 
research is in itself and by itself the most powerful 
weapon that ever can be wielded by mankind m 
struggling with the great problems which Nature 
offers on all sides for solution 

That the Church Congress, which recently met at 
New(>ort sliould have devoted a session to the dis 
oussion of eugenics is a sign of the timos and 
eugenists may congratulate themselves upon havmg 
moved public opinion to this extent The Dean of 
8t Paul s (Dr Inge), who read a pajicr on the subject, 
confined himself to its moral aspects Ho urgcxl that 
Church jioopleoughtto include their duties to posterity 
among the now moral oliligations which the advance 
of knowledge has laid ujxm them Tlieie is still a 
weight of prcjudioc to be icmoved and it is the mental 
attitude of Churchmen to those ciiiosticms that ho 
demres to see modified The desire to improve the 
intrinsic ipialities of future generations, or to stop 
their further dotcnoration is a purely disintoreetod 
and public spirited cpicst Ts the Church to help 
these disinterested woikcrs or is it to iidicule euid 
misrepresent themT The Doan expressed the view 
held by all who havo studied the subject, that a 
civilisation which gives its whole attention to environ 
ment and jiays no attention whatever to the mbom 
qualities of the (hildien is headmg for clisaster He 
declared that there is dysgetuo selection going on 
the ciunulativo effects of which must result m pro 
greesive degeneracy He thinks that the Church 
idiould not be indifferent to a (lyatom of latgatz/mre 
which largely inc reases the number of cnmmals. fallen 
women and others who prey upon society 

Thh sc lentihc aspects of eugenics were dealt with 
at the ( hiirch C oiigress by Dr A 1 1 rodgold, a mom 
ber of the Consultative Council of the Kugenios Society 
He said that while the amount of social mefhciency 
duo to physical unfitness is very great, that duo to 
mental unfitnoss is still greater and of even more im 
portance While a projKirtion of cases of both physical 
and mental unfitness are caused by faulty cmvimn 
ment, the groat bulk of such coses are a consequence 
of hereditary defexts and are transmissible On this 
point he thought that the eugenists have made out 
their claim, and tliat the prevention of propagation by 
these mentally and physically unht mdividuals would 
result in an improvement of the race and a considerable 
decrease of social inefficiency Dr Tredgold observed 
that moi eased medical knowledge and facilities for 
treatment, hiimamtarion sentimcmt, and the general 
trend of social legislation combme to oncoiirago the 
survival and projiagation of the unfit, and to make 
life easier for them than for the fit There are m 
dioatiuns that the number and ratio of the inefficient 
uid the unfit ore mcreasing If tlus process be 
allowed to oontmue, national degeneracy will only 
be a question of time and a sum m arithmetic Partial 
mterference by man m the shaping of his racial pro 
gresB can only end m disaster , and Dr Tredgold is 
of opuuon that eugenics is not only necessary, but 
also the logical consequence of the steps which man 
has already taken 
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Amoho the early scientific worthies buned m West* 
mmster Abbey is the famous Dr Isaac Barrow, 
scholar, mathematiciiui, and divine, who was bom m 
London m October 1630, three hundred years ago 
The son of Thomas Banow, Imen draper to Charles I , 
ho was educated at the Cliarterhouse and Felsted, 
entered Peterhouse, Cambridge, and m 1649 became 
a fellow of Trinity Finding the times unfavourable 
to churchmen, he devoted himself to medicine, botany, 
chemistry, geometiy, astronomy and jioetry, and in 
1666 at Constantmople, read all the works of St 
Chrysostom Home again m 1 669, m 1660 he became 
profesBoi of Ureek at C ambndgo, m 1662 professor of 
geometry at Gresham College, London m 1663 was 
included in the first list of members of the Royal 
StKiety after iwoivmg its charter, and in the same 
year became the first Lucasian professor of the mat he 
matical sciences Tlus last post he resigned hvo years 
later in favour of his brilliant pupil Isaac Newton 
blit Barrow was aftorwards made Master of Trinity 
C ollogo, the King declaring that he had bestowed the 
{Mist on tho best scholar m Diirojje Three years 
later, m 1676 he was chosen vice chancellor of tho 
Umvorsity, and he died of fever on May 4, 1677, while 
on a visit to London 

Haabow s malhematioal works included his edition 
of tho Elements of Luclid 1666, I.ioctionos 
Mathematioffi , 1683, Lectiones Opticee et Qeo 
metrics. , 1669, and his edition of tlie “Conics of 
Aixillonuis , 1678 Asadivmo Banow ranked with 
tho greatest of his age Descrilied as a iwrson of 
the lesser sue lean and of extraordinary strength of 
a fair and calm complexion , a portrait of Banow 
by Lefebre has long bwn mcludcxl in the catalogue of 
tho National Portrait Gallery, but this is not now 
considered gonume Tho Gallery, however, jiossesses 
a pencil portrait by the contemporary artist Loggan 
Barrow s death took place, one account says, m a 
mean lodgmg at a saddler s near C hanng Cross , but 
Dean Htanley wrote that He hod come, as Master 
after Master had come, to the election of Westminster' 
Scholars, and was lodged m one of the canonical 
houses that had a little stair to it out of the cloister, 
which mode him call it a man s nest He was 
there struck with high fever, and died from tho opium 
whic h, by a custom contracted when at C onstantinople, 
ho administered to himself ’ His grave m tho Abbey 
is to bo found on the west side of Poets Comer, 
opposite to those of Chaucer, Browmng, and Tennyson 

Ajtku an mterval of three years, a second Science 
Exhibition was held on Oct 14-18 m the White Rock 
Pavilion at Hastings This time the whole building 
was used, and the committee of Icxsal electricians, 
engineers, medical men, chemists, science teachers, 
artists, musicians, mid others, with the mayor as 
president and the headmaster of the Grammar School 
as organismg seoretary, got together a much more 
oomprehensive oolleotion of working apparatus to 
illustrate modem soientifio discovery and mvention 
Demonstrations were givox every hour on such sub- 
jects as television, ultra violet light, sound vibration, 
and eleotno truisformers , omematograph films were 
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shown to illustrate natural history subjects , and on 1 
successive evenings Sir Leonard Hill, Prof E N da C 
Andrade, Prof E V Appleton, and Dr Alexander 
Wood lectured to considerable audiences on the 
advances m science with which they are especially 
familiar Admission in the mornings was limited to 
parties of school pupils It is obvious that in a town 
such as Hastings some means should bo found for 
giving popular instruction in science, and the crowds j 
that attended and the interest shown have convmced 
the promoters that the Exhibition has served this 
purjiose Iho receipts from admission fees will it is 
exjieoted, cover the expenses, so that no call on the 
guarantors will be necessary One advantage of the 
Exhibition is that the scientific talent of the town 
has been mobilised to carry it out and an enthusiastic 
band of workeis brought together which will bo avail 
able for other concerted efforts 

At a meotmg of the Newcomen Society held at the 
bcienco Museum on Oct 15 Mr H P Vowles read a 
paper entitled An Inquiry into Ongins of the Wind 
mill Though our Oom^ay survey, made be tween 
1080 and 1086, mentions between live and six thou 
sand mills it is presumed these were all water mills 
or cattle mills 1 he earliest authentic evidence of a 
wmdmill in England refers to that erected by Herbert, 
the Dean at Ihiry bt Edmuudb about a o 1191 the 
event bemg recorded in the Chronicle of JocoyUn do 
Brakelorid Ihe question as to whence T iigland 
and other western countries obtained thoir ideas of a 
wmdmill Mr Vowles attempted to answei by lecalling 
the travel and trade of a thousand yeais ago, when the 
Vikings sailed the waterways of Russia and a great 
trade route extended from Asia Minor through Peisia 
to Chma Near this trade route as it passed through 
Persia, lay Sijistan now beistan a land of almost 
ceaseless wmds, where windmills were apparently in 
common use by the tenth century and whore in 
numerable wmdmills of a piimitive ty|>e can bo seen 
to day Mr Vowles s paper contained many lefer 
one os to the manuscripts and early works ho has 
oxammed, and what he calls a not altogethei un 
reasonable theory of the otigin of windmills is 
certauily woith pursumg 

Thf presidential address of Mr L St L Pondred 
to the Institution of Meclianical !< ngineers delivered 
on Oct 17, was entitled Random Reflections and 
was addressed iinncqially to young engineers — I 
moan , Mr Pendrod said, men under forty Great 
mventions have generally been maile by men still 
imder middle age, and it is often the ignorance of 
youth, disregarding any opmion but its own, which 
comes its will against the inertia age movitably 
brings No doubt it is right schools should say 
‘ It 18 so , but It 18 to be hoped there will be studente 
with enough folly to try tlie apjiarently impossible 
In our own time we have seen the theory of gravita 
tion shaken, the theory of light m the melting pot, and 
the transmutation of metals brought almost withm 
reach ‘ It is a glorious age for those who would let 
their thoughts run free”, but reasonable reetramt 
should be used Breadth of view u also desirable, 
No.3182.VoL 126] 


and, as John Bourne said long ago, on engmeer must 
be content to believe that there are other things m 
the world besides cast iron and steam pressure ’ 
Tlie plea for a broader cultivation for ongmeeis is 
seen in America (.ermany and franco, as well as 
Groat Biitain But with all thw, while avoiding the 
evils of specialisation or what Johnson called the 

drowsy cspiilibration of iiii<lcterrained counsel 
the jiresont rociuiros vigorous action for as Lytton 
said. So much dejHuids ii]>on action that everything 
seems to say aloud to eveiv man Do somethmg — 
do it — do it 

An interestuig tiaper on the opeiation of overhead 
power linos at ll 0«0 volts was read by M Polack, 
the engineei of the Nonl Lumi^re C o at the recent 
International Union of Power 1 iiginc ers at Pans It 
IS printed m the Electrical J tmen foi Sept 18 Ihe 
ovetheail lines have a total length of 728 miles and 
are supixirtod by conciete jxists Glass insulators are 
generally used as it is found that they luive a large 
factor of safety Tin lonductors are stranded and 
the netwoik is supjibeil from the huge ( emievilliers 
(enttal Station The princqial causes of tioiible are 
tempests, trees birds malicious persons anil deposits 
of condiuting miitcrials on the insulators About 
80 per cent of the disturbanns are only for a few 
seconds Of the remainder which cause a shut down 
for a longer ixuiod, thimdeistonns laiise about ton 
per cent buds about one jicr cent and breakage of 
posts less than one [ler i ent f ngineers fear thunder 
storms most as they affort the lines ovei a wide 
region and intemipt at the same time the telephone 
service On wixidcn isists the lightning dischargee 
make hohcoidal grooves cause aics to be ostablmhed 
between the conduc tor and distant objet ts and destroy 
appaiatuH Ihe breaking of the wires is the most 
freijuent result of a storm The fall of trees some 
times breaks the wires and the blowing of branchea 
across the conductors starts arcs which weaken them 
Both small and large birds can start an arc between 
a conductor and earth Accidi nts due to this cause 
are not uncommon in spiing and autumn but are rare 
m wmtor and summer fven such small birds as 
starlings have been known to start an arc Malicious 
and thoughtless {x.oplo have boon known to throw 
wires or old bicycle nms at the wires to set what 
would happen 

Thf cjuarterly meeting of the (irand Council of the 
Bntish Finpire t ancer t ampaign was held at the new 
oflices at 12 Grosvenor Crescent, Hyde Park C omer. 
London b W 1, on Oct 13 On the recommendation 
of the Scientific Advisory Committee, a further grant 
of £150 was made to Dr J C Mottram pathologist 
at the Raihum Institute, London , £300 to Mrs E K 
Daymm, of Edmburgh, for the contmuance of m- 
veetigations into mammary cancer , and £250 to Mr 
E Nevill Willmer, at the Physiological Laboratory. 
University of Cambndge An application for affilia- 
tion from the Natal Radium and Anti Conoer Fund. 
South Africa, was received and acceded to, thus oom- 
pleting the representation of the Bntish Empire Caaom 
Campaign either by way of branches or affiliated 
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bodies m every one of the Bntiah Dominions It 
was announced that a popular book, entitled The 
Truth about Cancer , has been finally approved by 
all the technical committees of the Campaign and will 
be published by Messrs John Murray at a cost of 
2» M per copy Ihe Campaign has fixed the pnee 
of the book at this figure so as to make it available 
for all classes of the oommiuuty Ihe Campaign has 
received an mtimation that a legacy of more than 
£20,000 will become available shortly for its research 
into the causes and cure of cancer 

On Oct 10, Wing Commander Kingsford Smith 
landed at Darwin, Northern Australia, having com 
pleted a flight fnim hngland to Austraha m just over 
10 days Ifm marhino is an Avro Avian Sports model, 
driven by a 120 h ji Gipsy engme, and its maximum 
fuel load is 100 gallons It is tlius a light aeroplane 
com{)arable with that UE>od in February 1027 by Mr 
Bert Hinkler, whose time for the same journey was 
18 J days Incidentally il may lie noted that Kingslord 
bmith did the same jounuy ’ast year in a three 
ongmed hokker, takuig about 12 days Ihe daily 
stages of his recent flight weie as follows Rome 
(1000 miles) Athens (700 miUs) , Aleppo (1100 
miles) Rushire (010 miles) Karachi (1080 miles) , 
Allahabad (010 miles) , Rangoon ( 1 100 miles) , Smga 
pore ( 1200 miles) , Sourabaya ( 1000 miles) , Atambua 
(OOOmdes), Dai win (100 miles) 

Tht Jfifth Congress of PoUsli Physicists, held at 
PoznaA on Sept 24 27, attracted more than three 
hundred members The Congress was divided mto 
two sections, nearly equal in numbeit, — an educational 
section and a scientiflo ono Ihe members of the 
latter section lepresented all centres of physical re 
search in Poland, many of which were created after 
the recovery of the pohtioal mdependence of that 
country The Congress was held under the presidency 
of Prof M Wolfke, of the leohmoal Institute, Warsaw 
Seventy two expenmontal and nme theoretK al papers 
were piesented, showmg a considerable mcrease of 
scientiflo activity since the lost Congress, held at 
Wilno m 1928 The Physical Institute of the Um 
versity of Warsaw, the director of which is Prof 
PieAkowski, contributed more than twenty papers 
It is mtereeting to note that some fields of research 
seem particularly to attract Polish physicists These 
are, with the number of papers m each molecular 
and atomic spectra (38) , dielectno constants (8) , eleo 
tno aro (8) , radioactivity (6) Special mterest -wm 
aroused by papers on association of light quanta, by 
Wolfke, allotropio modification of hqcud ether, by 
Wolfke and Mazur — the first case of allotropy m the 
liquid state was discovered m 1928 by Wolfke and 
Keesom m hquehed helium , X ray mvestigation of 
the structure of wood, by PieAkowski , resonance 
spectra of silver and sme vapours, by KapuiciAski, 
Warsaw, absorption spectra of sulphur, selenium, 
and tellurium, several papers, Umversity Institute, 
Warsaw , a mercury aro of extremely high effioiraiGy, 
by ReczyAski, Lw6w , isotopic effect in band spectra, 
by Curtiss and Patkowski. Wilno , dielectno con 
stonts, by Zakrzewski, Krak6w , Raman effect at 
ontioal temperature, by Ziemeoki and Naikiewios, 
Warsaw , ionisation {lotential of radon, by Holweek 
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and Wertsnstem, Warsaw The Congress has elected 
Mme Cune and Prof W Natanaon as honorary 
members of the Polish Physical Society 

Lonn D Abkbnon has accepted the o£Boe of preei 
dent of the National Institute of Industrial Psycho 
logy, m succession to the late Earl of Balfour, its fust 
president Lord D Abemon, like his predecessor, is 
keenly mterested in the activities of the Institutes, 
both industnal and educational He is a strong 
advocate of the value and necessity of tho better 
methods devised and employed by the Institute for 
giving advice to young persons m their choice of a 
career 

Th* Horace Brown Medal of the Institute of Brew 
ing IS awarded by the Council for eminent services 
on the bciontific or technical side of tho fermentation 
industries, at mtervals of not less than throe years ’ 
The first award was made to Prof H E Armstrong 
m 1926, and the next recipient of the medal is to be 
Dr P S Boavon, who, by his mdividual work, has 
done more than anyone to add to our knowledge of 
barley The presentation will bo made by the presi 
dent, Mr Percy Oates, in the lecture theatre of tho 
Institution of Electrical Engineers, on Friday, Nov 21, 
at 8 1 1 r M , when Dr Beaven will deliver the memorial 
lecture on The Culture of Barloy for Brewmg 

Db A W Hxix, director of the Royal Botanio 
Caardons, Kow, leaves Elngland on Oct 24 on a visit 
to South Africa at the invitation of the Government 
of the Union Dr Hill will examme the botanical and 
allied activities of the Union under the guidance of 
Dr I B Polo Evans, chief of the Division of Botany, 
Protona I ho visit has been made possible by a grant 
from the Empire Mariceting Board to Kew for over 
seas visits Dr Hill exjieots to leave Beira on Jan 2 
to go to Uganda (where he will be the guest of the 
governor) and to Kenya, m both cwloiiiee he will 
visit the agricultural and botanical departments 
The tour will end with a visit to the East Afncan 
Agricultural Research Station, Amam, to attend the 
conference of directors of agnoulture at the end <A 
January 

Kino Edwabo’ 8 Hospital Fund for London has 
arranged the followmg senes of demonstration 
lectures A Hundred Years of Photography , by 
Dr Walter ( lark, director of the Research Labora 
tones, Kodak, Ltd , on Oct 29 , Sound Reproduc 
tion , by Mr J H A Whitehouse, head of tho 
Technical Publications Department of the Gramo- 
phone Co , Ltd , on Nov 8 , ' Tho Miracle of Sound 
Photography ' , by Mr J L Underhill, chief recordmg 
Migmeer of tho RCA Photophone, Ltd , on Nov 10 , 
‘ Dyes and Dyeing ’, by Major F A Freeth, research 
manager of ^perial Chemical Industnes, Ltd , on 
Nov 19 , A Lig(ht Talk on lUummation , by Mr 
T E Ritchie, chief illuminatmg engmeer of the 
Qeneral Eleotno Co , Ltd All these demonstrations 
will be given at the Portland Hall. Regent Street 
Polytechnic, at 8 80 r M A further demonstration, 
' The Romance of a Lump of Coal ”, by Sir Fronois 
Qoodenough, oontroUer of gas sales of the Gas Lig^t 
and Coke Co , will be given at 6 F M on Deo 8 at the 
Caxtim Hall, Weetminster The feature of the senes 
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IB that prominence is being given to practical demon 
ntrationa lUuatrating the devolo}nnont of the HiibjeotH 
Tickets can be obtamed from the Secretary King 
Edward b Hoapital 1 mid foi London 7 Walbrook, 
I< C 4, nr at the duon jirieea Zs 6d and Bg (boats 
numbeiod and iwerveil) each demnnbtiation oi 
ia» 6d and 25g for tho <ionos 

In tho urtiilo referring to the meeting at Stockholm 
of the International Union of Geodeny and Goophvw 
whiih apiieaied m Natukf for Oct Up G85 a state 
merit appears suggesting that an Auroral Atlas is in 
prox>aiation Wo understand that this Atlas is in 
fact already prepaied and piililished and its diatri 
bution IS now being luuUrtaken by Piof C Stoimei 
chairman of the ( ommittee resiKinsihle for its jne 
parntioii 

AriTirATioNs are iiiviteil foi tlu following Hii|M)itit 
ments on or liefoit the dates inentiontd AUitiiiii 


m civil onginooiing at Armstrong College — llie Kegis 
trai Armstrong r ollegu Newcastle upon Tyne (Nov 
1) A plant physiologist at the Agiicultmal and 
Horticultural Kcscarch Station Long Ashton Biistol 
— Ihc Scciotaiv University lliistol (Nov 1) An 
assistant [lathologist at the hromli Hospital and 
Disjicnsaiy Shnttosbuiy Acemio Tho Si notary, 
kionch Hospital and Dispinsaii }72 Shaftisbuiy 
Avenue W ( 2 (Nov 4) An assistant (lathologist to 
the I’athologii nl Hai teiiological and ( linn alHoscarLli 
Deiaitment of thi R< yal Sussex ( i iiiity Hospital, 
Brighton The Si i rctiirv Sinx?iintcndcnt lloyal Sus 
MX t oiiritv Hospital Hiighton (Nov 10) \ senior 

assistant path legist at tlu \iirkliind Hosjiital — Iho 
Siiiitary \iicklund Hus]>ital Boaid \iuklund Now 
/eiiland (l)c( 15) \ pait timoinastci for lULtiicnl 

ttigiiKtnng at tho iochnical Institute PondiisLiid, 
hntield — 1< ( V)thoiiN 1 dm atu ii Oflu os t.intle 

man s How I nhcld 


Our Astronomical Column 


Magnetic Diiturbance and Aurora — A magnetic 
distill liance, cloasilied as a siiiall stoirii ccimmcnccxl 
at 15*1 (i M 1 on Oct 17 and lasted about ton h inrs 
Iho range in dcs linatioii at (,rconwich was 55 tho 
oM illations ol the needles being most lapid about 
171’ and 22t> Ihtro was an accom|>aiivitig diaplav ot 
the Hiiroia borealis, whii h seems to have boon pat 
ticularly well MXtn tioni the eastern counties of 
Lnglanil Mi ( hailes leaf 7 Grange Road (am 
bridge states that at 1952 t, M I a low arch was 
visible stretching from north west thiough ninth to 
north north east Tins was bright green in colour 
the lower edge being quite shat ply dehnoil while tho 
iipi>cr cslgo gnulually me rgod into the clear sky above 
At its highest point the arch was ]>crhai>s 15 above 
the horiron and the oxliemities did not (putt tciuh it 
No streamers wote observed Ihe arch peiMstod 
imtil 2130 G M 1 when raincloiids finally hid it 
Mr H W T Absalom 9 Hillside (lardeiis Wallmgtoii 
Suirey saw an auioral display hctwooii « 3t1 and 
0 45 r M (Cr M T ) Jhe phonomcnuii was fust a 
compaiatively shoit, thin and rather diftuse arc of 
glow a few degrech below tho three most westeily 
stars of the Plough A few minutes later vertical 
strut tiire boi luno aiifiarent there being ineanwliik 
a slow westward drift of tho phenomenon wliieli in 
its final form, seemed to consist of a neatly vertical 
shaft to the north west This shaft faded somewhat 
suddenly a minute or two before (i 45 p h 

At this time there was a relatively small gioiip of 
sunspots about two days travel iiaat the sun s cciitial 
meridian This group seemingly nnimportant was 
more mteresting sjiec trosc opicnlTy it was suiiounded 
by a conspicuous area of bright liydtogen flixiiilt, 
and as another index of activity small but faiily 
lajiidly movmg streams of hydiogoii shown ns 
absorption markings were associateir with the leai 
most spot on Oct 18 and 19 Whilst in those respects 
alcme tho group of spots was not unusual, tho region 
may be considered at least as suspect m a possible 
association with this magnetic disturbance and aurora 

Bright Lines in Long period Variable Stars — An 
examination of tho behaviour of bright lines m the 
spectra of long |>enod vaiiable stars is made by 
Merrill and Burwell in the Aatrofhifstcal Journal, 
vol 71, p 28S Iho wave tenths of 68 bright hnos 
m reooMed ongmating in hydrogen, iron (mcludmg 
‘ forbidden ’ luiea), mameoium, silicon, manganese, 
and (doubtfully) atrcHiuum and indium The for 
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bidden ir n Inns and a inagiKsium tiiplct m tho 
iiltia vioht havo not i>uvioiisly hteii iciotdod The 
most mioiosting n suits disil with line intciiMtKM 
Intensity rihos lathi r than absoliiti values an used 
111 oidtr t> avoid photometric dithiiiltiis ami tho 
ratio Uy Hi shows Htiikmg vaiiatiuiis Ihiuughoiit 
tho light |Mriod which aii common to all the Mt typo 
Stars cxanumxl It uses laj i lly fioin J 8 ui» to 1 2 
(reaching tho lattci value just before thi maximum 
light phase) then lemains nearly constant foi moro 
than a fifth ot tho jiciiod and fmally uses laindly 
again to about 6 2 Othii nitcnsitv ratios show 
similar vaiiations The losiilts are diHoiiRHod and it 
IS showm that tho bright hues bthavt as if they had 
little depindence ui>on the jihotospheie It is also 
suggested that the hand iikmIik mg litannuii oxide 
exists at a higher level than that at winch tlu biight 
hues ait pimiuiid 

Pluto Mi BowcrliHHcomi aicd thoiccontobseiva 
tions of Pinto madi by Ifixit G van tiiisbrcHck at the 
Veikes Obscivatory with tlie ojitiennns piepatod by 
himself and Mi Wliiiifili using tin elements that they 
dciivod fioin ubseivutioiis extending tiom 1919 to 
1030 iho moan con Let ion to the eiilu mens at tho 
beginning of St ntember last is only I) 1 in R A and 
0 2' in Decl This is so small that it hiially clinihee 
tho correct identification of thi 1919 itiiages with 
Pluto This was lenlly cpiite cc itain nlioody but some 
aHlionomors tiiofiirtsl to wail for the autumn ub 
solvations boroio accepting them these should now 
bo satished 

M I Quciiisset succoedotl m i>hotograj>liitig Pluto 
at the Jiivisy Obstrvatoiy on Sept 25 using a Iona 
of only 5 in a|ieituie and 24 m tcx?al length The 
exposure was fur 23 hours He Chtimates ihe inogni 
tilde as 15 Prof Wolt thought it somewhat brighter 
than this piobably soinothmg dop< iids on the type 
of plate used as tho light of Pluto appears to be 
yellowish It is now near its stationary pomt and will 
Roon begin to retrograde Messrs Bower and Whipple 
have issued nn axqieal to all who have aeeeas to old 
plates that inifdit eontaui images of Pluto to examine 
them carefully Tliey gave on ephemeris for past 
years m Lwk Obaenalorif Bulletin, No 427 This is so 
near tho truth that only a small region on ecwih jilate 
would need to be scruluiised Two jilates of each 
region are needed to distmguish the planet from a star, 
unless the (xjiosure is so long that the planet has 
trailed appreciably 
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Research Items. 


A SurTtval in Sind — Mr Ernest Mackny, in the 
Journal of the Royal Anthropological InetttuU, vol 60, 
pt 1, in deacribuig the potteiy makiiiK industry of 
Balreii village, two milen south ecwt of the ancient 
site of Mohenjo daro, singles out a number of details 
in which he secs resemblwoes to the pottery of the 
ancient East and {larticularly to the pamted pottery 
of Suniena The wheel is unlike that employed any 
where else m India except in the up^r Punjab, 
having two discs, of which the loner w turned by the 
foot 1 ho foot wheel is used in tho Bahrein Islands 
and elsewhere in the Persian Gulf, whence it may 
ha\o reacheil India cither overland or by sea In 
making small vossoU a tall column is moulded from 
which the comjileted vessel is severed by a < ord This 
leaves a chaiacteiistic groove in tho bcMO Similar 
grooves are to be detected in bumenon and Mohenio 
daro {lottery Vessels were < ut from the whoel by 
coid in Crete so early as Middle Mmoan II The 
larger jars are built up in three or four jiarts on a 
moulded liaso The same methoil except for tho 
moulded base is found m potteiv of the jiro Sargonio 
^riod of Meso]M>tamia and in the {tainted {totteiy of 
Jemdet Nasr noar Kish, e 3600 b c Iho method of 
tapjtiiig tho {Kittory before quite dry with a block 
and Bjiatiila may have been em{)luyed m the manu 
fac tore of some of tho so called hand mode {Ktttery 
of tho oarly hast S{>ecimens of tho tap{img block 
hav< bein found at Haiapjia and various sitoe in 
Noithoin Baluchistan To decorate the {tots, they 
arc* placed on a conical stand and a cover with a jiro 
lotting knob is placed in tho mouth of the {tot, this 
being used to revolve tho vessel with the pahn of tho 
hand Similar covois ate found at Mohenjo daro and 
also at Temdet Nasr Though the ilesigiis show very 
little icsomblance to those of Mohenjo daro except 
that the scale pattern of tho Nal {lottery may be 
attributed to tho uifltionce of the Indus valley culture, 
yet the very suivival of tho art may itself bo due to 
a tradition handed down from the jieople of Mohenjo 
daio rather than to a new introduction It is ccrtai^y 
not Greek or Arab 

Characteristics of the Peoples of Central Asia 
During a long sojouin in ( entral Asia (1892 1008) 
J Talko Eryncowicz collected many skulls of the 
present day and formi r inhabitants which he fouml 
W the railways and in holds forests and cemeteneb 
l^eir abundance was duo to the belief of the Buddhists 
that the most lioiioiimhle sejiiilchie was in the interior 
of wild beasts and to tho consequent scanty bunal 
given to corjises A study of the skulls shows that 
the pojiulation is coni|Kised of two principal types 
{Bull xntim Acad JPolonaise Tett,Scr B, p 107, 
1930) Ttie hrst ty(>e Mongolian and contempo 
raiieoiis, comjinsoe two varietiis an eastern and 
a western the latter {leihajis muigled with Turks 
Tlie second ty]>o reprosaitra by a {irobably pure 
Turkish rote is extmet at the present day, tho 
remains being found tuily in tombs Ihis ‘Euro 
Asiatic race which mixed wnth others, such os the 
Mongols was once very numeious and had seveural 
branches It 8{>read even to the bounds of central 
Asia on the north east, and its influence upon the 
Chmese there is marked by the presence of coinage 
roads, irrigation canals and certain agnoultural 
implements, while its rune like uiscnptions remain 
on the stone tombs of the Khans at Karakoram 
The author beheves tliat the characters of the skulls 
and tho Mxe and development of tho skeleton mdioate 
that this 18 the race to which the Huns belonged, and 
accordmgly he does not hesitate to range the Huns 
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as a raea with Turkish rather than of Finno Mongol 
with Slav afilnities 

Birds of tho Antarctic Seas — Tho Bntish Antarctic 
Expedition of 1910 on the Terra Nova made a collec- 
tion, amongst other thmgs, of bird skins, but the 
aoeidents of death, first of Dr E A Wilson, the 
naturalist of the Expedition, and then of Mr Ogilvie 
Grant, have delayed the rejiort until now A casual 
glance at the rejiort suggests that it is largely due to 
the {len and {lencil of Dr Wilson, and, mdeed, its text 
and the many drawmgs in pencil and colour reflect 
the keen observation and skill of that ill fated natural 
ist But closer rasding shows that the authors, Di 
P R Lowe and N B Kinnear, have contributed a 
great deal to the siientiflc value of the work, notably 
by their long series of measurements of sjiecimens from 
different rwions, and by their remarks on age and 
locality difterences If orty species and sub species 
were observed and obtiun^ during the voyage and 
many interesting notes on habits, chaiaoteiistic 
attitudes m flight and m feeding were made One 
of the most stiikuig was tho obmrvation near Cape 
Crorier that young and adult individuals of the 
Emperor penguin wore frozen mto the lower layers 
of tno old bay ice of the previous winter and drojiped 
into the sea as the ice melted That and the presence 
of adults with chicks of different stages, seen at vaiioiis 
places from Doc 19 until Jan 4, confirmed tho 
siispu ions that the chick is very slow in slieddmg its 
hrst plumage and the egg has to be laid and hatched 
out durmg the wmter months 

Swarming of Bees —In an article on tho phylogeny, 
physiology, and biology of tho swarming of lieee {B%ol 
ientralbl, Leipzig, Bd 60, p 219, 1930), It Gotze 
discusses the invoetigations made on this subject at 
the Institute of Plant Diseases at T^andsberg Swarm 
mg, he holds, originates as a rule owing to lac k of room, 
lack of food oi the unsafe condition of the old nost, 
and not, os Edwards and I,atham have stated, os jiart 
of the nuptial flight It is a division of the bm stock 
m which tho sox impulse has no part and most likely 
arises from an instmet impelling to migration towards 
favourable conditions of rood anil colonisation It is 
an expression of the social relationship between the^ 
quoon and her subjects, an election flight which loads' 
to the division of the bee stock as soon as several 
females have come to adult state 1 he social problem 
amongst bees has found, m different quarters of the 
globe three types of solution In America the stmg 
1^ Meltpont exhibit the flight of young queens with 
partial swarming , m India the workers of Apia 
doraata budd new nests and this is followed by the 
swarming of the queen, cmd m Euiojio, the old queen 
of Apia melltjiea flies off, and later there follow sue 
ceesive swarms with young queens The author con 
aiders that such haimomous prooeduro as swarmmg 
m a state comjxwed of so many castes could not be due 
to physiological reflexes to particular stimuh, and 
favours tho view that a deep seated heroditary instinct 
is involved 

Regeneration and Normal Growth — Prribram's 
measurements of Sphodromantu and those of Kfize- 
necky on Tendmo reached analogous conclusions 
that a parallelism exists between regenerative and 
normal growth Ubisoh, on the other hand, regards 
differentiation, not growth, as the essential feature 
of reiteration E Qodlewski and I Latinik have 
attacked the problem afresh by determining during 
ontogenesis and durmg regeneration the growth of 
sectors of the toil of axolotl, the segments being so 



NATURE 


663 


OCTOBEB 26 , 1930 ] 


far as possible equal and placed behind each other 
(BuU. inlem. Acad. PoiUmatae Se. Lett., 8er. B, p. 79, 
1930). Tlie authors share neither of the opinions 
indicated above, for they regard growth and differ- 
oitiation as complex general notions, indicating the 
resultant of several very different factors. Urowtli 
can indeed be distinguished m the untogmetio and in 
the regenerative phase ; in the former it is uniform 
in all the sectors ; in the latter, apart from a gen€>rally 
accelerated movement, it shows stronger growth in 
the anterior than in the {lostenor sectors. It would 
appear, therefore, that factors take part in regenera- 
tion different from those involved m normal growth, 
and that a theory which limits regeneiatioii to 
aocolerateil growth does not fully meet the facts of 
the case. 

Graft Hybrids. — A valuable account of inveetiga- 
tions in this intereetmg field is given by Prof. F. E. 
Weiss in B^ologvsal Reviews, vol 5, No. 3, 1930. After 
some discussion of the vexed question of the influence 
of stock on scion, a very succinct historical account 
IB given of the licst known horticultural ' sports ’ 
which are now interpreted os graft hybrids, namely, 
the hizzama orange, Cytiswa Adami, and Crataegome- 
einlue. In the last case, Weiss and Haberlandt regard 
tno explanation of this plant as a periclinal chinucra 
as m doubt, liecause the shape of the epidermal cells, 
as seen m surface view, does not correspond with that 
of either of the oiiginal plants, from the graft union 
of which the sport has afiparcntly arisen, it is not 
clear, however, why the authors should exfiect an 
epidermal coll to retain all its original characteristics 
of shape when it is subiected to a different amount of 
superficial extension, due to the fact that it is now 
spread over a core of different growth capacity Baur’s 
oiiginal explanation of some of those graft hybrids as 
chuTueras, m which a skm of one parent is spread over 
the core of another, has been fully confirmed by the 
beautiful experiments in the artini'ial production of 
such graft hybrids from the region of ^ft union, 
which were initiated by Winkler. Prof. Weiss <le- 
senbos those experunonts and shows how the further 
elucidation of the complex phenomena ossociateil with 
the production of graft iiybruis depends upon ade- 
quate cytological studies, and upon the ilevelopmental 
studios of the growth pren’esses m the apical menstem 
Many coses of graft hybrids have bexm brought under 
notice because the tissues from different parents show 
different capacities in the production of green i-hloro- 
plasts. Prof. Weiss makes it clear, however, that the 
mterpretation of the gixiotic and somatic factors in- 
volved in the pixxl notion of variegation is a very 
complex and involved problem. 

Land Mollutca from Caribbean Islands. — Visits 
dunng the exr^ition of the yacht JHory Pxrushet were 
paid and land mollusca collected at (Iraiid Cayman, 
the Swan Islands, Old Providence Island, and St. 
Andrew Island, the results of which are nowdesoribed in 
full by Dr. H. A. Pilsbry (fVoc, Acad. Nat. fid. Phxlad,, 
vol 82). Some work hod previously boon done on 
the land mollusca of Grand Cayman and the Swan 
Islands, but no land snails have hitherto been reported 
from Old Providence or St. Andrew Islands. Of the 
twenty-nine species collected at Grand Cayman, 
nineteen are restricted to it, and the author oonsiders 
that it has existed well back mto Tertiary times and 
has never beoi connected with Cuba. Its fauna con 
be most credibly accounted for by a former land 
connexion with Jamaica. Twenty-two species of 
land snails are now known from the Swan Islands, of 
which nine are special thereto. So^tical os to the 
ability of land snails to make long sea veyagss. Dr. 
Pilsbry regards their origin as obscure. The ndge 
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on which Old Proviilence and St. Andrew Islcmds 
stand was formerly emergent and connected with the 
mamland, probably in Pliocene times. 

MetamorphUm and Geological Structure. — In an im- 
portant paper by Gertrude L, Elies and C. E. Tilley, 
publislied m the Trans Roy. Soe, Edinburgh (Vol. 50, 
Pt. 3, No. 26, 1930), the results are present^ of many 
years' work on the structure of the Central and South- 
west Highlands as shown by the metamorphio con- 
dition of the bods In addition to very extensive field 
work, nearly 3000 rock specimens have been sectioned 
and examined m order to define with precision the 
limits of the vaiious metamorphic zones that have 
been recognised The distribution of the latter shows 
very eoncluHively that the fiintlamental structure of 
the entire region was ono of large-scale recumbent 
folduig of the tyiie siiggestefl by Bailey. The con- 
nexion between this folding and the mctamorphism is 
so close that the two pnx'OSHes must be regarded as 
havmg taken jilace approxunately at the same time. 
The early recumbent folding was followed by a simpler 
^>o of folding like that found in the southern uplands. 
This stage was unaccompaniod by constructive meta- 
morphisiu. Tlio movement seems to have culminated 
in tho development of a senes of thrusts with an over- 
drive to the north-west. Tho impulse of tho earher 
folding, however, ap|>oars to have come from the 
noith-aest Tho two sets of trend Imcs aie not exactly 
iwrallcl Tho piqier is well ilhistiateil with maps and 
sections, and is a most valuable contribution to our 
rapidly growing knowlolgc of an aioa and a method m 
both of which Barrow was tho pioneer 

Australian Rainfall. The rommoriwealfh Meteoro- 
logist has produced the ram map of Australia for 
1929 Twelve small inafis show the monthly rainfall 
and a largo ono tho annual lainlall. Tho maps are 
based on the tecoid of 1300 stations that aie well 
distributtsl except for a ga]> m the interior of tho 
western half of Austialia. Only fifteen jier cent of 
tho country had ram m excess of normal. This com- 
pares wilh thutoon per cent lost year, but this year 
was really worse, because there wore very dry condi- 
tions m the iiastoral lands of South Aiistraha, north- 
west of Now South Wales, and south-west (Queensland. 
In some of those areas tho totals woio the lowest on 
reconl. Tho wheat areas of Victoria hml a lack of 
ram during tho critical winter and spting months. 
The total wheat harvest of Australia has been esti- 
mated to have dropiieil fiom 100 million bushels last 
year to 120 million bushels. Wool production, how- 
ever, was high, and the sugar plantations do not 
appear to have suffered from shortage of ram. Tas- 
mania as usual had a goisl rainfall. 

Ultra-violet Glazing. —In response to the frequent 
inquiries from the biiilduig industry as to the use 
of window glasses transjiarent to idtra-violet rays, 
the Building Kcscarch Board of the Department 
of Scientifio and Industnal Research has issued a 
Bulletin of a dozen pages on tho subject, prepared by 
Mr. H. E, Beckett. A number of glasses which, when 
in sheets of 0-23 cm. thickness, transmit 05 per cent 
of the therapeutio rays between 0-29 and 0-32 x 10** 
cm. are now available, but their trans{iarenoy falls 
off to 55 per cent in the course of three months' ex- 
posure to sunlight, and any dirt which may colleot on 
their surfaces reduces their transmission still more. 
To get the therapeutio benefit of a window of the glass, 
it is necessary to sit withm a few feet of it, as the 
available radiation falls off rapidly with increasing 
distance from the window, and at most points within 
a room the amount available is small. Copies of the 
Bulletin can be obtained from H.M. Stationery Office 
(pries 4 ( 1 .). 
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PoMlbihtf of Collisions between Light Quanta If 
light ha<i a coipiiuculcu- structure, coUisioii phoiiomena 
might be ex|>ectod to occur when t wo beams croM eac h 
othei. anfl it would be poamble for example for two 
similar quanta to give nse to a new niio of a new fre 
quenty A search for an effect of this nature is do 
Boiibed by A Ij Hughes and (.t h M Jaunceymthe 
second August niimbir of the Pliyncal Jiunu Two 
beams of sunlight hltercil thiough rod glass wfie 
tiasHod through a (wir nt large lenses so that the 
beams, the axes of which weio inclined at 120 mtir 
sected at a common focus the )Kiiiit of iiitersKtinn 
when examined through a green hlter with a dark 
adapted eye show ml no detectable bght and it is 
calculatcxl from the energy of sunlight and the sc iisi 
tivity of the e} o that the < nllision area of the qiiantiuii 
for an event of this t> pe, is loss than 1x10 ’•cm * 

Protecting Transmission Lines from Lightning — 
During a severe thimilerstorm the engineers ot over 
head transmission hnm have an anxious tiiiic Ihiy 
do not tcai that the surges set up iii the lines may do 
damage as nuxlern lightning nircstors aie \eiy effi- 
cient but they do fear howevei that direct flashis of 
lightning nmy strike the line fii IhO J'rtxtrtuti for 
Octobci the methods of piotocting tiansmission linos 
from diicctHtiokc*s are discussed It is siiggestcsl that 
if all the lattice towers arc coimcctcd with the earth 
thiough a suitahli rosistaiice and aio conmeted to 
gether liy an earth wiic then the line will bo prac li 
cally saifoguardcd Ihe authoi states that a hgntnmg 
flash IS non oscillatory and a cathode ray oscillogiaiii 
18 shown to sujqKiit thw statement A deaciiption is 
given of cxjiormients carried out in the A I (• high 
teruion laboratory to find the nature ot tho canal 
through which a high tension dischaige takes place m 
air ( iincnts weie vanod fiutn 150(1 to 60 (MM) am 
peres The diameter of the sjiark canal was measured 
photograjihically evi ry piocaution being taken to pre 
vent irradiation on tho photographic jilates A cmvo 
18 given to show the relation he tween tho diameter of 
the siiork eanal and tho maxinuuii ciiirent Tho 
rocorii Hhowa that with high discliarge cuiients tho 
lurront density in tin sjiaik canal approMmaten to a 
coiiKtant value of ten omiKiis per se|uaie millimetre 
A lightning eurrtnt of 175 000 aiiqMres would thus 
require a canal of diameter 16 coiitiiueties Iho 
Hpark I anal in tho experiments was constricted at tho 
points where it started aiul hnished Similar con 
stnction should o< e ur when lightning flashoH hit the 
ground llie authoi eonsideis that a fulgurite of 
5 coiitiini tree diometei would be tausexl by a lightning 
flash of 179 (KM) amperes 

A New Distance Finder To meet tho increasing 
neeil foi a sim^ilo and inexiiensive ap}>aratus for 
meaHuring distances Messrs W H Harlmg Ltd of 
117 Moorgate PCS, have just intrcxlucod a Popular 
Distance 1 indor (puce 27s 6d without staff staff 
78 6d extra) which slioiild be of use to surveyors, 
ongmoers architects, scouts etc Iho sue of the 
mstrumeiit when sot up is 1 2) m x 10 iii and, w ithout 
the staff iiaeks up to 12^ in x 2^ m x 21 m Tt con 
sists of a horizontal arm carrying a cross bai and sc ale 
at one enel and an eye piece at the othei , mounted 
on a staff Ihe scale arm u also provided with eye 
pieces for observations along the chosen base Ime 
ISvo adjusting slow motion gears are attached, one to 
turn tho whole instrument about tho staff, the other 
to turn the scale arm only Each arm is fitted with a 
spint level, and the scale is so graduated that, if tho 
lengtli of the base line is 10 or 100 units, the required 
range may be read off the scale without calculation 
Another feature m the simplicity of the design lies m 
the fact that there is no restnction os to the direction 
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of the base chosen Provision is made for roclampmg 
tho uistiument on the staff in a vortical plane, so that 
heights may be as readily measured as horizontal 
ranges Any distance from 90 feet to 5 miles may be 
measured miloed,the range is limited only by visi 
bility and the |)ower of (he eye and provided the base 
line IS not loss than one tenth ot the distance to be 
moasuied, a 09 per cent accuracy is obtainable 
Sodium Vapour Measurements of the vajiour 
piessure anil density of sodium by Kodobush and 
Wnltirs are tlescnbiHl in tho Tuly niitnbet of the 
Journal of the imerican ( lutincnl Society, from which 
tho authois conclude that theio can ho no question 
of the existence of an appreciable amount of Na. 
moloc Ilk H in thf vajioiir Tins concluhion is of interest 
III coiihrming the results of band sjiectia which also 
mdiiate the proscnie of double moleiules m the 
vujKiiirs of alkali rnctnls, pioviously legaidul as purely 
niunatomic • 

Rapid Estimation of Copper — Tii the September 
iHstie of tho Jiertchte der lifutKhen Chem*8eht.n GeaeU 
aeliaft Piof Fritz Ejihiaim desciibes some remark 
able results whii h ho has obtained m estimations of 
eopxHJi both in pure salts and in tho presence of many 
other metals liv means of tho co oidmateil i omplex 
doiiv ati\e w hich the niotal fonns with salicylaliloximo 
Dif sensitiveness of this reagent is said to bo greater 
than that of dimethyl glyoximo tor mckil Moreover, 
It gives niuih more satisfactory lesults than eupron 
(benzoin oxtino), smee it i an he usnl m tho piosonce of 
dilute acid when its notion hocomos highly selective, 
the cxii responding eompounds wnth all other metals 
being held in solution It is imjHirtant to olimmato by 
carenil wanliuig all traoos ot oxcchs ot tho leagent, 
otheiwise tho jirecipitate may dcx?om)x>80 on diyuig 
Tho dry < omisiund contains neai ly 1 9 jiercent of copper 
and con bo weighed acc urately on a Gooch c iu< ible 
Melting Pointi of Krypton and Xenon 1 he molting 
points ot tho ineit gases krypton and xenon liave 
boon ledoterminc d by Di Kuit P( ters and Kurt Weil 
(ZiUacdmJt fur phymlahiche Chemvt Abt A Hd 148, 
lleft 1/2) Die osscntml jiart of tho apparatus is a 
glass tulra 4 mm m iliamotoi slightly bulbed at tho 
lower i nd Within this slides a glass rcxl, 2 mm thick 
and 10 cm long , the lower end of the rcxl has throo 
slight projootions Also mcludcxl is an non tube 
siiiioimding tlio glass lod and allowing this rexi to be 
movexi up oi downi with tho help of an external 
electro magnet By means of liquid air tho mert gas 
IS coiideiiHud as a frozen iiiig in the lower {lart of tho 
outer tube With the liclii of tho magnet tho lower 
jagged end of the nxl is set into this frozen rmg 
Ihe whole ajqiaiatus is then intiodui/ed into an 
aluminium blcxk thermostat, and tho tip of tho rod 
IS watched by means of its jirojection on a screen 
whilst tho slowly luung temiieraturo is detormmod on 
a platinum resistanco thonnoineter The results 
obtaincxi for the melting pomts of krypton and 
xenon are 167 0“ 0 9“ C and 112 O^iO 6“ C 
respootively 8mce those results differ considerably 
from those of Ramsay and Travers, it seemed desirable 
to control tho flgures by time vajiour pressure curves 
A bend m the c urvos confirms tho temperatures given 
The normal boilmg pomts were also determmM by 
extrapolation In a separate paper, ‘ Adsorptions 
vorsuche nut schweren Bdelgasen (Zeitaehrtft fiir 
phynMvushe Chemxt, Abt A 148 Bd 1/2 Heft), tho 
same authors have described a mothcxl for the 
quantitative separation of argon, krytiton, and xenon 
The mixed gases can be adsorbM on carbon at 
- 190° C , and then os the temperature rises they 
can be desorbed ’ through separate suooeesive ranges 
of temperature by mecuis of a mercury pump 
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New Science Buildings at Christ’s Hospital, Horsham 

TITIS Royal Mighnesa the Frmce of Wales, -who is 
n. the president of ChiiHts Hospital MSitod the 
school at Uorsham, on Oct 14 to open the new build 
mgs (Fig 1) which have leoently liwn eiectcil fop the 
piupose of supplying mcreased locihties tor the teach 
ing of science and geography 

The Pi ince amv^ by aeioplane about mid day and 
accompanied by the hoadinoHter and tho Bishop ot 
Worccstei, he enteied tho new (piadi angle where he 
€iddroestd tho assembled school In tho roiirso of his 


lie able to take its proper ]ilaco hosiclo chemistiy and 
jihysKH Knowing ns I do the need of scientific 
mvestigatois to hll posts in outlying jiarts of tho 
Empire the teaching of geogiaphy and biology has 
for mo a special amieal 1 hoy are both Imperial 
subjects, and they both make for the tiettei undei 
standing of mankmd To appreciate through a 
study of biology both tho vanttv and tlie unity of 
all organic life is the suiest path to sympathy 
and sound phUosojiby The Pi nice then declared 
the building ojien and made a tour of insjiection 
through It 

The new bloc k of buildings is of red and white stone 
and forms the east side of a new quadrangle It is 
very substantially built the walls are double and 
the Hjioce between them filled with Hygeon rock — a 


mateiial of bituminous natuie — and the floors are of 
lemfoiced toiii ii to 

On tho giound floor aio siv laige rooms One is a 
chemical lalaiiatoiy for tho uso ot the inoie advanced 
students loading out of a hii h is a sc lonco libiaiy and 
loading loom Two rooms nro ai ranged for tho teach 
mg ot practical mathcmatiis and one is a largo 
luologual lMhorHtor\ 1 his is fitted with working 
honchos and standing Ik hi hi s for ai)iiaria c ti and 
IS mtended for the inoii t lomontiiry woik and nature 
Kt iifj Jt will bo available for use out i f school hours 
and w ill thus 

ago tho intolli 
gent study of 
outdoor life 
which has al 
ways liecii oiio 
of tho nuns of 
the school 
On the upiiei 
il lui aie two 
la^rgi geography 

I hey aro lott\ 
and well hglitcd 
and have hcxin 
1 v( cllontly 
oqiiippcKl iindor 
till direction of 
Ml I K M 
UiMith who IB 
well known foi 
Ills work as a 

IlnRi) ( III 1 st h 1(cn>| If I W st cIcMiloD nn I q 1 1 tranUr teiK lie r of 

I livsical gill 

gia| liy On this fl oi aro also two otlici lalxiratoi los 
tor more advant i d hiologii nl wotk and a loctuie room 
to occommiKlate about eighty boys Tins is httod 
with misod tiers of bi nchi s and is well ocfuipped witli 
up to date piojection apparatus t ommunu atiiig with 
this by moans of a hatch is a small propaiation loom 
Above ono of the biological looms is a flat roof, 
Biiirounded by a coping when many outdoor expeii 
monts may be can led out 

Tho working benches in all the scicneo rooms ore of 
tho knoo hole tv|>e and eac h woiking space is supplied 
with gas watei and both high and low tension elec 
tmal points Tho constructional woik has lioeii i amed 
out by Messis lleiiiy Norris and Son J td of Hert 
ford, under the diioctioii of tho architect, Mr S 
laUhcll, F R I B A 



Native Races of the Bnttsh Empire 


riiHE first of the series of populai lectures iindei the 
auspices of tho Royal Anthropological institute 
in the coming winter took jilace at tho Poitlonel Hall 
of the Regent btieet Polytechnic Annexe on Oct 16 
when Prof John L Myros piosident ot the Royal 
Anthroixilogical Institute delivered tho inauguial 
lecture, on Native Races of the Fmpire I acts and 
Problems He said that it is remarkable and nlsu 
natural, that the gieater advances in the study of 
man have occurred during the greater jieiiods of 
exploration and exploitation f ontoct and conflict 
with alien cultures sharjien men s observation of 
customs and beliefs, and piovoke curiosity about the 
reasons for them Political theories hav e bwn founded 
on travellers tales about men in the state of Natuie 
presupposed by phdosophors, and have differed liko 
the customs so described This bos been t he contrjbii 
tion of adventuiers amd administrators to alithropu 
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logy What has anthioixilogy to offer in return by 
way of iiistriution mlvii i 1 1 waining to those whose 
interests or duties involve mteii mrso with native 

At first sight a siirve> of the native laces of the 
Empire would seem to full littU shi'rt of a general 
survey of mankind so widespread aie thei legions 
inchielcd But the same reasons which oxjilain the 
sjiecial courses taken by colonisation and conc(uest 
determined also which lines and jiooplos the pione>ei8 
would eiicountor the histoiical older in which they 
mot them and tonseqiiontly tho fund of previous ox 
ponetiee with whic h t ae h fre sh native question was 
handled 1 his in turn sugge sts a natural order m which 
to greiiip studies of native races , according to thoir 
geographical baekgiuunds and economic foimdations 

In North America where intercourse between Kuio 
poem settlers and aboriginals occurred first on a large 
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scale, it was mainly between hunters on both sides m 
the north, mid only further south betwemi himting 
natives and immigrant farmers, involving transference 
of lands and dis^aoement of natives by immigrants, 
eventually almost complete C lash between the Plains 
InduuiH, already using the horse, and white cattle 
ranchers, came later and was more severe, and m 
turn tho discovery that grain could bo grown on 
praine restnctod surviving redskins to a few hmited 
reserves In tho mountam belt, displacement has 
been slower, as in the nu<)teror north , and on the 
Paoihe coast, fisheries and other local in<lustne<i permit 
gradual mcurporation of natives into tho white com 
miimty All thiough North Ameiua, the absonco of 
strong racial contrasts and tho high quality of redskm 
mtelligence has made absorption easy 

Contiast the course of events in Australia, whore tho 
physioal difference was conspicuoiis native adapt 
ability was low. and the settlew outlook for various 
reasons, lew favourable to tolerant or evon humane 
intercourse Ihe dependence of Austrahan settle 
meat on graring anunals emphasised the ilash bo 
twocn pastoral and hunting populations and the 
early discovery of prer loim metals mtroduced severe 
economic complications, unfavourable (as m South 
Afnca) to aboriginal prosperity 

Hie natui al poverty of aboi igiiial Aust i alia contrasts 
alike with the natural wealth of Now Zealand and of 
tho Pai ific island world whence tho Maori had come 
and the higher intellectual endowment of tho Poly 
nesian holjw to explain both the stuidy lesistanco of 
tho Moon and the for ihty with whi< h humpean intoi 
course has broken up tho leceptive iiilture of the 
other islanders In Polynesia, and still rooie in Tmlo 
nesia, tnipical conditions (especially wealth of forest 
prwlucts) have on one hand iirocluded colonisation 
and on tho other led to various w ays of utihsing tho 
forest bied aboriginals as more collectois of raw 
mateiial such as lubbei ui copia under servile con 
ditions which are disorgamsing then sis ictios Qiute 
of a ddfoicnt kind aie the problemh winch occui when 
the native po]nilation has domestic animals and is 
more or less postoial and nomad as in Arabia anil 
Iraq, while tho immigrants are ogni iiltural and seden 
tary or h iirofiean needs favour agricultural elements 
against the pastoral It makes httle difference 
moreover, to herdsmen, tenacious tliough thoy ore of 
their own traditions whether then grasslands have 


always been graaed, as m Arabia and Upper Mesopo* 
tamia, or were formerly the granary of great oiviIm 
tions, as m Babyloma, Syria, Palestine, and Egypt 
In northern Nigeria, the same clash of pastorals aind 
cultivators appears in similar open country , and on 
tlie north west frontier of India, too, the men of the 
plams are cultivators and the hillmen mainly pastond, 
though not nomad like the Arabs and other Moslem 
{lastorals 

As tlie only regions within the Empire or its man 
dated territories whore purely jiastoral communities 
are predominant he where noimal European ooloiusa 
tion IS not praotioable, contact with nomad peoples 
would be limited to marginal police work , were it 
not, with modem agi iciiltural and engineermg methods 
It IS possible to farm huge tracts of grassland, so that 
oustomary pastures are abridged, and nomads raid 
oultivatecl lands m reprisal 

In Palestuie, for special reasons, political and senti 
mental, a coimtiy long abandoncxl to immigrants still 
mamly nomad is bofng reocciipied by seilentary farm 
mg communities, siipplymg the needs of an even 
laiger tour po{nilation also immigrant, and imper 
fectly accustomed to tiaihtional moclns of life 

It IS necessary to take acc ount of tho special prob 
lems of contact with pastoral pooplos as well as with 
huntmg tribes and with the simplei cultivators if we 
are to understand the peculiarly t oniplicaled situation 
all down eustom anil southern Afnca, from Sudan 
to the Kalahan Desert Here moieovoi mainly lie 
< auho these tubes so long as thoy kept to the ]>1ateaux, 
seldom wholly lost their cattle, and consequently kept 
their mobility tho population is unstable and tends to 
diift southward, gently or violently with overlaps, 
conquests and race mixtme Into this initial con 
fusion Fiiroiioan exploitation based on the c^oasts, 
biuigs uito the mteiiui numerous c-ross currents anil 
such compile at ion as former Arab slave raiding recint 
ilevaMtation of cattle and peoples by fly borne and 
ttavel borne diseases tho shift of native labour into 
gold fields and diamond fields and the wastage of 
biains and rosources in tho so called scramble for 
Afnca between > uropeatis 

Subsequent lectures will deal on Nov 12, with 
bpint Worshippers of tho South Seas , b) Mr A M 
Hocart on Dw 10 with Tribes of the Egy|)tian 
budan by Lord Raglan and after CTii istmas with 
other native races, to bo announced later 


Photosynthesis of Carbohydrates.* 


AS has already been dosenbed m pievious papers 
the photosynthesis of carbohydrates can bo 
achieved by the irradiation of carbonic acid absorbed 
on a suitable suiface in tho form of a very tine powder 
Tho matenal used m the earlier expenmonts was nickel 
carbonate, which, however, required previous activa 
tion by means of light and was only eneotivo for about 
two hours 

Considerable advantage is gamed bv tbo use of 
feme oxide as catalyst, the oxide, containing some 
thomun c xide as promoter, being deposited on kiesel 
guhr which has previously been ooated with aluminium 
hydroxide The alumiiiated kieselguhr is evaporated 
to dryness wntb a solution of feme nitrate, and the 
prcxluct IS first ignited m a stream of dry oir and after 
wards heated at 410° m a vacuum m order to remove 
any adsorbed nitrio oxide Ihese powders do not 
reciuire any previous activation 

Tho activity of the powders m promoting photo 
synthesis vanes in a remartcable way with the amount 
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of thorium oxide present m tho tenic oxide, sharp 
maxima bemg observed when the thonum oxide 
content is about 1 31 and 2 12 per cent wnth mmuna on 
either side of those araoimts Tlie maximum yield of 
carbohydrates is about 0 13 gm per hour with 100 
grams of tiowdor at 18° 

It has been foimd that pliotosynthetio activity is 
proportional to the magnitude of the electropositive 
charge owiumed by the powders when m suspension m 
water saturated with carbon dioxide This enables 
the activity of any powder to be rapidly detemuned 
The most active {lowders give m the oataphoresis 
apparatus a velocity of 0 00041 om per second along 
a ^tential gradient of 1 volt per om Cataphoresis 
measurements mode with activated mokel oorbonate 
have shown that the matenal completely loses its 
activity in two hours when its suspension m eon 
ductivity water is exposed to light The short hved 
activity of this substance os a catalyst for the photo 
synthotio reaction is thus explamed 

Cataphoresis measurements have rendered possible 
the determmation of the rates of the poisoning of the 
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powdotB by the oj^gm produced m the photoeynthetio 
reaction and of the eubaequent de poisoning by car 
bonio acid The feme oxide powders m suspension in 
water saturated with oarbonio dioxide maintain a 
constant cataphoretic velocity when kept ui Uie dark 
A Buspenaion of a powder, with a stream of carbon 
dioxide passmg through it, becomes leas eleotroposi 
Uvely charged when expos^ to light, the deoiease m 
charge depending directly on the mtensity of the light 
When the intenmy of the light exceeds a dehmte value 
the powder undergoes complete flocculation and is 
rapidly deposited on the bottom of the containing 
vessel If the irradiation is then stopped, the powder 
18 de flocculated and the original maximum Mectro 
positive charge is restored, the poisoning and do 
poisonmg being completely reversible It follows 
from this that if the mtensity of the light he not too 
great the photosynthotic production of carbohydrates 
Micomes a continuous process 

It has been previously shown that the yield of uirlx) 
hydrates is Imearly proportional to the tom{ierature 
between 6° and 31 , and that a very rapid decrease m 
yield takes place when the temperature exceeds 31° 
It was suggested that the explanation of this sudden 
decrease in activity was due to the fac t that 31 marks 
the limit of stab^ty of the adsorption complex of 
carbonic acid This suggested explanation has now 
been venhod experimentally busponsion of the 
feme oxide powders m watei saturated with carbon 
dioxide are completely stable m the dark at 31° and at 
lower tomMratures If the tempcratuie is raised 
above 31° tne bUhjienaion is completely flocculated and 
rapidly settles out 

Measurements have been mode of the photosynthetic 
effic lenoy of the powders with light ot different wave 
lengths, and it nas betn found that the efficiency 
increases from the blue to tho rod end of the s|)ectniro. 


the maximum being obtained with light of about wave- 
length 760 i*u The analogy between the laboratory 
process and that m the living plant seems therefore to 
be c omplete, smoe the two aie similar m tho following 
respects 

( 1) Tlio reaction is a photochemical one on a sur 
face 

(2) The energy of activation of tho carbomo acid is 
supplied m two btogos jiart by tho burfaco and iiart m 
tho form of light 

(3) Ihe photosynthotic efficiency decreases when 
tho mtensity of the light is too grt at and is restored m 
the dark 

(4) Tlie pi eduction of phi. tosynthesisod material is 
linearly proportinnal to the temiierature up tu a 
critical tempeiatiire, above which tho production 
lapidly falls In tho laboratory this critical tempera 
turo IS 31° and in the hving plant it is 36° 

(6) Ihe photosynthetic efne ii ncy mcreases from the 
blue tu the ted end of the spectrum 

It may be recorded that, althoiigli tho yields of 
earbohytlrates uhtamed from oaibonio acid have not 
yet been largo enough for the purpose, a systematic 
analysis has betn mutle of tho sugars present m the 
bynip photosynthesiscd from an atpioous solution of 
formaldehyde This syiup is veiy similar m its 
jiropertics to that obtained from carbonic acid The 
sugars wtro oxidised by means of bromino and tho 
resulting at ids wore sc'po.mtt d by fructiunal t rystallisa 
tion of their salts with voiiuiis alkaloids llitie were 
thus obtauit d pure preparations of d glue ouic at id and 
d erythronic ai id both of which were oompletoly 
idnntihed Ihe formation of these acids proves the 
pholosynthfwis ol glucobo and ft uctoso L vidonce was 
also obtained of tho formation of dibasic acids suggest 
iiig tho photosynthesis of carlwhydrates with larger 
moloculai weights than tho hexosts 


Agnculturai Field Expenments* 


A FORltWORD explama that the pamphlet lefcrred 
to below IS published primarily for the bt iiefat of 
offlters engaged in field experimentation m the Madras 
Ihesidency It is divided mtu three parts , the first 
mtruductory, dealing with tho geneial principles 
underlymg the work and with experimental tochnique 
the second with venous methods of grouping plots 
so as to minimise the disturbing influence of soil 
heterogeneity , and the third with the statistical 
concepts which ore utilised m tho analysis and mtor 
pretation of results There is a short bibhography 
and a separate booklet of mathomatu al tables 

The authors nghtly stress the necessity tor selec ting 
a uniform piece of land for exponmental purposes, 
and for ensuring that the plant wall be uniform also 
Recent advances m held experimental technique, 
although they may reduce tho effects of non 
uniformity, do not lessen tho desirabihty of choosing 
the beet possible site for on experiment A debatable 
pomt IS raised when it is stated (p 3) that no 
experiment can provide acourate data that is not 
bal^ on a simple enquiry ” Care should certainly 
be taken to ensure that the questions asked are 
straightforward and that the answers are therefore 
unambiguous , but much information oan be gamed 
from a complex experiment which is sought m vam 
m a simple experiment Thus two simple expen 
ments, mvestig^ting the effect of vorymg quantities 
of nitrogen m one case and of phosphate m the other, 
will not give mfonnotion, obtainable if the two 
expenments had been combmed, as to the effect of 
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iiitrogon at diffoiont levels of ]>hosp]iate and c f phos 
phate at different levels of nitrogen Where more 
than two fattois aio intnxluitd into a single uxperi 
mont it becomes possible ot course to calculate 
mteractions of higher order than the fust In this 
connexion R A Fishei has wntton No aphorism 
18 more freipiently rcpeatul iii ooimoction with hold 
tnals than that wi must ask Nature few queetiuns, 
or ideally, one question at a tune The writer is 
convmced that this view is wholly mistaken Nature, 
he suggests will best resjiond to a logical and care- 
fully thought out ipipationnairo ( Tlie A i range 
ment of hioltl Fxperimonte " /our of Mtn of 
Agrv 1926) 

In the second part JkMi\cn s lialf dnll stiip method 
IS desonbed but without pomting out its two senoua 
but remediable defects that tlie contmued use of 
one half of the dnll foi one variety, and of the other 
half fur the variety with which it is to be oomporod, 
may introduce a constant difference the magnitude 
of which cannot be estimated , and that the regular 
alternation of stnps of the two vaneties does not 
permit of a valid estimate of expenmenial error 
this part the method of randomised blocks receives 
but scanty attention, and the Latm square method, 
which is by far the most efficient of all expenmental 
arrangements, is not mentioned 

The third part mihoates tho procedure for calcu- 
latmg the standard deviation of the mean of a set 
of obeervations, and explains “ Student’s " method 
A pamphlet published as recoitly as 1928 should have 
moludra an account of Fumer’s “ Analysis of 
Vananoe ”, that mvaluable weapon of the field 
experimenter 
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Cyclones of the South Indian Ocean. 

R A WATSON, when director of the Royal 

^ Alfrod Olwcrvatory , Mauntiui, bogan a eeneM of 
annual jmpors dealing with each cyclone season in that 
part of the South Indian Ocean lying near and to the 
east ot Mauritius They are piiblished in the Mxscel 
lanwms Fubltcationti of the Ro>al Alfreil Observatoiy 
The second of the senos, entitldl The Cyclone 
8eaHon 11)28 1929 , shows that the beason in ({iiestion 
was a noimal one in regard to the uiitnbor of cyclones 
(8) that were noted None of these stoinis caused 
damage in Mauiitius, but Kodiigues suffered severely 
in January 1929 

The puiior contains, in addition to the {mrticularh 
of this one season, statistical infoiniution about the 
seasonal distiibution and tho nioiements of cyclones 
lietween the eipiator, lat 3U b and long '>0° and 
70“ K , boKod on 77 jears’ records beginning in 1818 
that aie not available elsewhere I his inlorinatinn 
extonds and bungs moio up to dale a jMut of the 
statistic s that aiipeared in Hiiiiiconos and Tiopical 
Kovolvmg Stoiins by Mis 11 V Newnhain (Oeo 
phynn'ftl Mnnnir.iio 19) issiiecl by the Metoorologi 
cal Office London, eight jears ago Pho maniisciipt 
lecoids of the Obsorvaloiy were used in addition to 
published information S|>eaking of tho seasonal 
vaiiation in tho nuinlxr of cvcloncs lecoided on each 
date, tho author sajs Tlu yearly vniiation is liost 
represented by a slow use thioughout October and 
Novenila r, the n a somewhat rapid i iso to a luaxiinum 
about bob 4, and a gradual fall to the end ot May” 

It may bo noted that bofoie the publication of tho 
tneinoii roterrod to above, tho bewt aulhoiity lor tho 
seasonal vaiiation m the fiecpieiicy ot stoims in tho 
whole ot the boiith Indian Ocean was Mcldium, who 
found fioin a cnnsidoiation of Ti years obsoivations, 
also bcgiiuimg lu 1848, that more storms occmiod in 
January tlian m bebruaiy— 71 ns agamst 111 which 
implied on earlier date for the maximum than is now 
mclioatcxl Mis Newnham s hgiiios (ot tho wider area 
ocKjord well, howevti , with those found by W atson 

Watson also gives statistics in regaicl to tho tre 
quency with which all cyclones that crossed latitudes 
10°, 15 , 20 , 26 , and 50" b moved m the various 
directions north, north noith east, north oast, and 
so on His romailcs upon those have an important 
bearing upon the gonoial question of tho motion of 
trojiical cyclones He says, Ihe table is strongly 
suggestive of wind diagrams for various heights above 
tho suiface at Mauiitiiis, tho low latitudes ooirosjioiid 
ing to small heights and the higher lat itudes to heights 
of 4 or 6 kilometres Liven that the surface of 

separation between the easterly trades and tho wosteily 
‘ anti trades ' slo)ies upwards from the suiface about 
latitude 30“ S to reach very big heights about latitude 
10“ S , and that a cyclone is caiiiecl along by the pro 
vailing cuiront where condensation is takmg place 
most vigorously, we should ex{)c*c t some such simi 
larity Before, howevoi, this explanation can lie 
accepted, it a}>|>oars desuable to have diiect evidence 
that the princqial rain clouds show the veiy laigo 
variation in height in different latitudes that is im 
plied The suggestion o|>ens up un interesting line of 
jKissiblo roeoaroh 


University and Educational Intelligence. 

Camohwue — The professor of chemistry has, with 
the consent of the Vice Chaucelloi, appointed S E 
Janson, of (kmville and Cams ( ollege, to be his 
assistant for five years as from Julj 1 last 

The Busk btudeutMlnp in aeronautic"*, founded in 
memory of E T Busk, who lost his life in 1914 whilst 
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flymg an experimental aeroplane, has been awarded 
for the year 1930-31 to R H Francis, of the Umver 
sity Collom of North Woles, Bangor 

N h Mott has been elected to an official corporate 
fellowship at (lunville and C aius College onhisappomt- 
ment as locturei m mathematicM Mr Mott was 
formerly a scholar of bt John's College, gamed a hrst 
class in the Mathematical Triims, Pt I , and was a 
wrangler with distinition m Pt II in 1926 After 
workuig mCoiienhagen, lie was appointed lecturer m 
theoretical physic s in the University of Manchester 

LoMnuN -Notice is given that the Rogers prize for 
1931, value ilOO, is offered for an essay on Filtiable 
Viruses as a c aiise of Disease in Man ” Tho competi 
tiuii IS o]ion to all [ler^ons whose names appear on tho 
Medical Registei of the United Kingdom Copies of 
the regulations, iiicludmg mfoimation legaiding the 
date ui April by whii h essays must be rcxeivoil, may 
ho obtamed on application to tho Academii Ri gihtrar, 
UniveiMity ot London, South Kensington, b W 7 


A SCHOLABSHIP lins beoii fiiiindod at Univorsitj 
( nllego, Southampton, by friends of tho late Dr Alex 
Hill, m recognition of the distinmiished services 
imcieml by him to the College The scholarship is 
of the value of £50 per annum, tenable for three 
years at the College, and will lie awarded annually 
ihe holdei will he icqiiirod to pa> tuition fees 
Di Alex Bill, who (lied on Feb 27, 1929, Ixxame 
piincipal of Univomity ( ollogn, Southampton, m 
1913, and steeted the Cnllnge through the difficult 
War and post Wai yeais, until ho lesigiied m 1020 to 
devote his energies to the ia(>idly ilovoloping work of 
the I niversitios Bureau of tho Bi itish Empire rom 
1920 until his death he was a vice president of the 
College, HO that he was actively (onnooted with it 
fot a enntmuous {loiicxl of sixteen years 

iHK following elhholarships have boon awanled by 
tho Institution of Electrical Enguieers for 1030 — 
J^erratiti iScholarship (annual value £260, tunable for 
two years) K Wilkinson (University of Liveipool) , 
Duddrll bcholarthip (annual value £150, tenable for 
throe years) T R btrotton (Cardiff Technical 
College), ihimd Hxtghea Srholanhxp (value £100, 
tenable for one year) H A Wainwiight (Univoisity. 
of bheffleld) , iialomona bcholarshtp (value £100, ten- 
able for one year) E Bell (Armstrong College, New 
castle on Tyne) , War Thankngxmng hducatxon and 
Bfarareh Fund (No 1) grants of £50 each to F J 
Clark (East London College) and Miss W Haokett 
(Umversity of Birmingham) , Thorrowgood Schdar 
s6>p(aimual value £25, tenable for two years) J F H 
Tyler (Southern Railway Company) 

TH£.Moni] Nickel Comjiany, Ltd .Imtional Chemical 
House, London, S W 1, has arranged three exhibits 
showuig asjiocts of tho nickel indiistiy, which are 
available, fiee of charge, to colleges, teclimoal institu 
tions. schools, etc , in c?onnexion with cunvorna/iones 
or to illustrate class or oiien lectiirob Exhibit No 1, 
iHiistratmg ‘ 1 ho Vorsatility of Nickel ’.was available 
last year Exhibit No 2 illustrates ‘ Ihe Extraction 
of Nickel by tho Mond Process ", and consists of flow 
sheet, photogra{)hs, samples of intermediate and fine 
products, letterpress, and booklets Exhibit No 3 
iliustiatps Tho Proiierties and Applications of Nickel 
and its Alloys ”, and consists of samples of products 
made in many different alloys, photographs, letter 
press, and booklets Lectures dlustiatod by f ravellmg 
exhibits or lantern slides aie also given members 
of the firm’s staff 
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Historic Natural Events. 

Oct. 36 , 1916 . Whirlwind in Esfex. — A tornado 
travelled in a north-easterly direction across Essex 
near Wnttle, jiassing throiiRh the centre of that 
village at 1.7 pj*. The track was only about 100 font 
in breadth, and very sliarply defined. Damage esti- 
mated at several thousand {lounds was done to bmld- 
ings in Writtle, but no lives were lost. An aneroid 
bwvmeter was observed to fall an inch <lunng the 
storm, and to recover in eight or ten mmutee. 

Oct. 37 , 1913 . South Wales Tornado. — This dis- 
turbance was first observed m Devonsliire shortly after 
4 F.M., as a small but mtenselv black cloud from which 
fell torrential ram anil hail of great quantity and si*e. 
It was accompanied by thunder and Iightnmg, but the 
wmd was not esjiecially high. Travelling north- 
wards, the storm crossed the Bristol Channel and 
appeared as a heavy thunderstorm at Aberthaw, but 
no material damage was rei-orded until it hail pene- 
trated 12 miles inland. From here onwards a groat 
deal of damage was done along a shaiqily hounded 
track several hundred foot m width. Its passage 
lasted less than a minute, after which torrential rain 
fell. Tieea were uprooted and buildmgs demolished ; 
several jiieces of slate wore afterwards found buried to 
a depth of 1 J inches across the grain of trees. After 
loavmg Wales, the storm paired through Shropshire 
and Cheshire, reaching the latter at 8 30 p m. The 
storm was noteworthy as the nearest approach to 
the true American tornado which has been scientific- 
ally mvestigated m England, its rotary motion bomg 
shown by trees lying in every direction, while others 
hail their tops twisted ofT. 

Oct. 38 , 1891 . Earthquake in Central Japan.- One 
of Japan's greatest earthquakes desolated the Mino- 
Owan plam near the centre of the Mam Island. Over 
an area of 4286 sipiam miles, the destniction of prop- 
erty was nearly complete, 197,030 buildings bemg 
rumed, while 7279 persons were killed. Tlie earth- 
quake was due to a sudden movement along a groat 
fault, the scarp of which was traced across plain anil 
mountain for 40 miles, and was believed to be nearly 
70 miles m length. At the surface, the horisontal 
shift varied from 3 to 13 feet. The vertical displace- 
ment was usually loss than 10 feet, but m one place 
reached nearly 20 feet. The after-shocks of this 
earthquake were unusually frequent. At Gifu, close 
to the fault-scarp, 1746 shocks were registered during 
the first thirty days and 3366 by the end of 1893. 

Oct. 38 , 1937 . Breakdown of Electrical Transmis- 
sion through Salt Spray. — On Oct. 28-29 a deep baro- 
metric depression crossed the British Isles, giving rise 
to a violent gale from south voenng to west. At 
Southport the wind velocity reacheil 96 miles per hour 
in a g^t and much damage was done. A remarkable 
feature of the mie was that in the Midlands electrical 
transmission along overhead power wires broke down 
from midday on Oct. 29 to eaily on Oct. 30. The 
cause of the trouble was afterwards found to be as 
follows : During the gale great quantities of spray 
were carried irUand by the wiml all along the west 
coast, and coated the insulators of the power Imes m 
South Wales with a layer of salt water which praoti- 
oally short-clrouited them. As the spray was carried 
inland, the water was evaporated owing to the dryness 
of the air, and by the time the air reached the Midlands 
the spray was reduced to salt crystals. These stuck 
on the inmilators of the power lines but were too dry to 
destroy the insulation completely, untU the air became 
damp again on Oct. 29, and they absorbed water. On 
Oct. 30 general rain w^ed the insulators clean again. 

Oct. 39 , 1867 . The Hurricane of San Narciso. — 
This was one of the worst hurricanes on recofd jn the 
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West Indies. The storm passed across the Virgin 
Islands travelling towards the west-north-west, the 
centre reaching bt. Thomas at 12.30 P.M., when the 
hurricane wmds rave place to almost complete oafan 
and darkness. More than six hundred jiersons were 
drowned at >St. Thomas, mamly crews and passengers 
of vessels. On sliure m St. Thomas and Tortola many 
deaths were caused by the falling of houses, which 
were almost all destroyed. Some houses wore lifted 
bodily from their founilatioris and iiropi>ed some dis- 
tance away. At Santa Cruz an Amonoan frigate was 
carried mto the market ploi-e. This hiimeane and 
the earthquake which accompanied it put an end to 
the almost completed negotiations for the purchase of 
the Danish West Indies by the Umteii States. Con- 
tinuing towaids the west -north -west, the centre 
travullml diagonally wross Voito Rioo, where its 
effects wore described in a uurk entitled “ La Memo- 
rable Noche lie ,San Narciso ”, by Don Vicente Fontan 
y Mera. Jii the vaiioiis towns of the island 211 
persons weie killeil, 741 injurisl, and an enormous 
amount of dainiigo was iluno to houses and sugar 
mills. Owmg to tlio torrential rams, there was much 
flooding. 

Oct. 31 , 1840 . Rhone Floods. — On Oct. 27-30, 
from the Moditorrancan to tho Vosges, a general iluwn- 
pour of ram oceurrod, of uiiprocedenled (leisislenoe 
and mtonsity. Tho Upper Khono ravagixl Lyons on 
Oct 31 , on Nov. 1 the Sfione mirpasseil all previous 
levels and all the torrents of the Cevonnes were m 
violent flootl The Rhone htul alroiuly risen more 
than 18 foot at Valence and more than 23 feet at 
Avignon, when a further terrific rainstorm burst over 
the valley from tho ovonmg of Nov. 1 to that of Nov. 
3. In seven days, Oct 27-Nov. 3, 9-10 in. of ram feU 
III the Rhone bum. Tho ronowod floods fell like an 
avalanche on the alreaily mibmerged valley ; tho 
Saone rose 28 feet at Tr 6 voux, inundated the lower 
parts of Lyons, and riestroyeil four btiilgus and several 
hundreil houses. Tlie Rhone at Avignon rose 27 feet 
above its normal level, and only the riiptiue of the 
dykes and conseauent spread of tho floods over an 
enormous tract of land proventeil it fiom risuig still 
higher. Near Turascon tho flood was nearly 20 miles 
across, and many bridges were washeii away 

Nov. I, 1755 . Great Lisbon Earthquake —This was 
one of the greatest of all recorded earthquakes. { 'om- 
ing without warning, the shock lasted six or more 
minutes, during whicli time about 60,000 jiersons were 
killed. The city of Lisbon was utterly ruineil. 1.«rgo 
num^rs of persons had collocteil on a newly built 
stone pier, which sunk suddenly with all upon it be- 
neath tlie water. The ojiicontre lay about 100 miles 
west of Lisbon. The soa waves were of great height, 
about 50 ft. at Lisbon, 00 ft. at Cadiz, 16 ft at Funchal, 
and 6-10 ft. along tho southern coasts of England 
and Ireland. They swept across tho Atlantic to tho 
shores of Antigua, Barbados, and Martmiqiio. An 
almost unique feature of this earthquake was tlie dis- 
turbance of lakes and nvors all over Europe and oven 
m North America. In Loch Lomond (1220 nules 
from the epicentre), tho water oscillated for hours, 
at first to a height of 2 ft. 4 m. above the normal level. 
The Elbe at Hamburg (1400 miles), Lako Wener m 
Sweden (1760 milfw), and tho great lakes of Canada 
(nearly 4000 miles) were agitateil. 

Nov. X, 1876 . Backergunge Cyclone. — ^An intense 
oyolone travelled northwud across tho Bay of Bengal 
towards the delta of the Ganges, and a oyolone wave, 
ton to forty feet deep, struck the low-lyi^ district of 
Backergunge in Bengal. In half an hour about 
100,000 persons were drowned and all the crops were 
destroyed, and the disaster was followed by a famine 
and pe^enoe which cost a farther 100,000 lives. 
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Soaeties mad Academies. 

Fabis 

AcAdemjr of SciencM, Sept 10 — Paul Helbronnor 
The observation of a polar aurora Observed Sept 
8, between parallels 65° 10 and 6i° 40 , on the oooaaion 
of the meeting of the International Congress of Geodesy 
and Geophysics at Stockholm — V Rofflsnavtky 
The disoreto chains of Markoff — J Rey PMtor A 
method of oonvergenoe by means — L Bart and M 
Raynaud A synthesiB of propenyl benisone The 
reaction between w chlorallyl tonzene and sodium 
mve unexpected results, propenyl benzene CU 
CH CU, being the mam product The yield is 
BufHoient to make this a good method of preparation 
of this hydrocarbon — ^Jean Piveteau The structural 
peculiarities of a new type of fossil fish from the 
Fermo Tnassio formations of the north of MadagMcor 
This fossil has been previously described by Pnem 
and considered by him as belongmg to the genus 
Prtsltsomtu , the author does not agree with this 
view and suggests the name of Auatralotomua as the 
name of a new genua — J Vellard and J srbaa Penteado 
The action of ultra violet rays on vaioms hxpon 
ments were made on venoms from Lachrna atroje L 
jararaca, Crotalua temfieua Naja tnpudians and Bufo 
martnug An account of the changes m physical and 
ohemical properties is given 1 he i^ysiologioal action 
was found to be considerably reduceid by exposure to 
ultra violet light With large doses of venoms irradi 
ated for 46 minutes the autliors have been able to 
protect guinea pigs and goats against the action of a 
subsequent mj action of fatal doses of fresh venom 

Capf Town 

Royal Society of South Africa Aug 20 — 
T Stewart Sttenbras rainfall The yield of the 
catchment area for the wet montlis might be put at 
6000 miUion gallons Ihis is the capacity of the 
reservoir which has recently been constructed 
In 1022 obseivations for a period of seven years 
wore available These showed that the average 
amount of rainfall m the mam valley for the penra 
was 40 7 mches The observations taken smoe 
that IB over a period of fourteen years give 30 3 
mches for the mam valley Ihis does not apply 
to the whole catohment — K H Barnard Tlie 
C ape alder flies (Megaloptera) Ihird report on the 
fauna of the mountams of the Cane Provmce Five 
npeciee are admitted, cximpnsoa m four genera 
^e egg larva, and pupa of one species, and the 
larva and pupa cf another have bem dismvered — 
H Zwarenstsin A note on Bridges geoio balance 
theory of sex determination The following modifi 
cation 18 suggested the female determming genes 
are located not only on chromosome X but also on 
chromosome IV l%e male determming genes are 
m chromosomes II and III Assigning arbitrary 
values to the efiioienoy of these two mteraotiug 
oomponents, a senes of sex indices is denved — 
L T Hogbsn Spmal transection and the ohromatio 
functions m Xenopua Laevts Section of the optic 
nervee has the same effect as removal of ttie eyes 
Section of the entire penpheral nerve supply of the 
leg has no effect on colour response Both the 
black and white background response can be elicited 
m toads after section of the cord m front of the first 

C of spmal norvee or at any lower level — Bmd 
,ben The total oxygoi oonsun^ion of hypo 
physeotomised toads Ime ratio of dwmol (Winkler 
m^od) to pulmonary (Haldane method) re^iration 
has hem detemuned, and the variation of total 
reiqnratoiy rate with temperature, body weight. 
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and sex has been detemuned Removal of tiie 
pituitary gland is acoompanied by a profound dimmu* 
bon m the oxygen consumption — J Hewitt Dis- 
oovenes m a bushman cave at Tafelberg Hall 

Luninobau 

Academy of Sciencei (Oomptaa rendua, No 3, 1930) 
— V Ambarzufflian and D Ivanenko A note on the 
problem of the unified theory of the eleotromagnetio 
and the gravitational field from the pomt of view of 
the quantum meohamoa — A Mordvifko Pemphigua 
buraartua TuUgren (pynfonma Licht ) and its anolo 
eycho forms The alate forms of P buraartua migrate 
from the galls on poplars to roots of grasses, where 
they give rise to exides which have been desonbed 
under different names Galls of P buraartua do not 
ooeur on poplars (P aauveolena and P maxtmooteatt) 
m eastern Siberia, though the root forms are present , 
it IS possible that P ntgra existed there m the pre 
glacial times — D Smirnov Systematica of Dtapto 
mua fiachtrt Rylov and Dtaptomua acutulua Brian 
ihe two species are extremely close, but differ by a 
number of oharaoters which are enumerated and 
analysed — Medvedev The relation of a diastase 
to tho substratum m a system of carboxylase and 
P 3 rTuvio aoid 

Comptea rendua No 4 1920 — V Ipatjev and A 
Frost rhoimoal equilibrium between phosphme, 
phosphorus and hydrogen — J Kourbatov N Kars- 
havina and N Ssmoilo Description of a method forthe 
preparation of a solution servmg for the determination 
of ionium m the dispersed masses of Fuia Momun — 
S Smirnov ( 1 ) A new species of PhyUopoda anoatraea 
from the Ussun region Deeonption of Prtattcephdlua 
longtcomta sp n — (2) A new species of the genus 
Dtaptomua Weistw from the Amur renon Adesenp 
tion of D rylovt sp n closely allieci to some North 
American species of the genus — V Gromova Pre 
liminary oommunication on the Boa prtmtgmtua Bo] 
in Russia A senes of thirteen skulls of B prtmtgmtua 
was studied and great individual variability estab 
lished , this throws some doubt on the validity of a 
number of speoiee desonbed by other authors, and 
only two of these may bo retamed, namely Boa 
trochoceroa Meyer of the glacial penod and tho post 
glacial B prtmtamvua Boj — C Alderbsrg PrMimi 
na^ synopsis of Russian and Mongolian wild boars 
Only one species of Sua is recognised with five sub 
species namely aerofa aeroja L (Germany), iS a 
cMtla Thomas (Transylvania, Russia Caucasus) 6 a 
ntgrtpea Blanford (Turkestan, Tian Shan), S a rad 
deanua sbsp n (N Mongolia), and 8 a conbnentafw 
Nehnng (Amur and Ussun basins) 

Bydnby 

Royal Society of New South Wales Aug 6 — A R 
Pcnfold, C B Radcbffe and F W Short The eeeential 
oil of Euoalyptue rartfiora (Bailey) The air dned 
leaves yielded 2 6 per o«it of oil, l^e pnnoipal oon> 
stituents of which nave so far bem identified are the 
terpenes A 4 oarene, B phellandrene, I a pmene, B 
pinene, oymene wi^ cmeol (about 10 per cent), 
seaquiterpiBneB (principally aromadendrene), sesquiter 
pene aloobols, with nnall quantities of the aromatic 
aldehydes (oummal, pbellaadral, and oryptol), alkah 
soluble bodies (unidmtified phenols) dehydro 
angustione (B diketone) 

ViHNKA 

Acadsmy of Scienees, June 26 — B Beutsl and A. 

I XutsslniH The oatalj^io action of light on the dis- 
I mtegration of osrtam salts — W J MflUtr Thetbecny 
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of pMnvity phenomeooa (12) The pamtge of a our 
rant through anodes ^oh are covered with an insol 
uble surface layer A formula is suggested based on 
assumptions as to the division of the current between 
the surface layer and its pores — Zellner and E Zik- 
munda The chemistry of halophytes — J Zellner and E 
Zikmunds The ohemiatrv of hi^er fungi (21) Pdy 
poma mlSumu and Letmnua amumoma — N Frdich! 
J Zellner and B Zikmunda The oonmarative ohem 
istiyof plants chemistry of badts (7) Momantgraaiui 
AUwta ineana — B Gebauer Fulnegg and H Jsrsch 
Condensation products from aryl dithio glycolic acids 
— E Riess Organic suh’hur nitrogen linkage — H 
Huber and K Brunner The action of feme blonde 
on the acyl esters of phenol — F Perktcld Para azo 
benzol sulphonio acid and paramononitro pars azo 
benzol sulphonio acid — F Raas The sjiaoe unit of 
gehlenite Pure synthetic material was prepared m 
the Kaiser Wilhelm Institute for silicate reseeuvh at 
Berlin Dahlem and submitted to X ray analysis m 
Leipzig ihe elementary unit is a tetragonal prism 
with two molecules of the oompotmd Ca,Al,biO, — 
J Kisser and A Sesser Biologiou researches on dwarf 
trees (1) The stniotural relations of the high moor 
forms of Pteea exeelaa Trees fifty years old were only 
60 cm high and 2 cm m diameter The leaves show 
a diminution m the number of cells rather than m tho 
size of cells — W Laves Histological researches with 
buffered stain solutions on the post mortem break 
d >wn of the nuclear chromatin and of the plasma of 
liver colls O Taussky The rnetnes of groufs E 
Bersa Culture and nutrient physiology of the genus 
Pilobolua The favourable and unfavourable nitiogtn 
and carbon sources wore determined A Himmel 
bauer The crystallme form of cadmium antimomde 
Form rhombic formula Cdbb — H Gerhart Altera 
tions of crystallme form in double suliihates Ciystals 
were obtained from solutions coiitaimng additions de 
liberately intro luoed Magnesium cadmium and 
manganese double salts cause deformations of copper 
nickel and zinc double salts — L Goebel Radioactive 
disintegration phenomena m the fluonte of WOlsmdorf 
Haloes are formed and these have boon oxammod with 
the ultramiorosoc^ An explanation of tho oolcurs 
of fluor spar is oitored in terms of the size of colloid 
particles of calcium — R Steinmaurer Observations 
on tho variations of the Hessian cosmic ultra radiation 
on tho Hohon Sonnblick (7100 metres) in July 1929 
Registering apparatus was used both in half open and 
m a oom^etely enclosed 7 cm thick iron clad oloctro 
scope The measurements were arrange 1 occonling 
to sidereal tune There was also a small barometrio 
efieot and other unexplamed irregularities — Pint 
net I ittle known and unknown tapeworms — A 
Zinks and R Wenger Porylene and its derivatives 
(29) The decomposition of perylene to benzanthron 
—A Zinks and O Benndorf Peiylene (80) — A 
Pongratz Porylene (81) —F HallaandE Mshl Tho 
space lattice of natrohto The unit contains eight 
molecules of NotAl^Si.O,, 2H,0— A Brukl Ihe 
hetero poly acids of genriaiiiiim Molybdenum and 
tungsten imite with germomum to form acids — K 
Vansk Division propertiea of curves oonnected m 
detail — Communiostions of tho Radium Research In 
Btitute — (No 268) B Xarlik The somtillatian faculty 
of oaloium tungstate —(No 269) M Blau Quantita 
tive research on the photographio action of a and 
H particles —(No 260) F Urbach The breadth of 
bands and the dependence of emission bands on tem 
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m tho penod November 1928 to Ootobor 1929 — 
O Beran Conductivities and coimter voltages m um 
oonducting crystals — M Beier Zoological expedition 
totheIonianl8land8andthePoloponneeua(ia) Hymen 
opttra paraattxea by C Femere — L Waagen Tho 
geological structure of the highlands between Frohn 
Imton 'Chclbach and Deutsch F eiatritz m Styna 
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Science and Broadcasting 

I T haa been rather bitterly remarked that the 
moat attractive feature of a wireless set is 
that there is no necessity to have one Many 
people indeed hold that the violation of domestic 
privacy by the telephone and more particularly 
by the wireless set is a thing to be deplored 
and this attitude w by no means coniined to those 
unappreciative of the benehts science has lavished 
upon us Dislike of broadoastmg is frequently 
based upon the feehng that the pubho is far too 
prone to take its opinions and its entertainment 
rradv made — something to bo bought and paid 
for as one would buy a box of cigan-ttcs There 
IS gooil cause for this feehng Th< popular Press 
for examidi is in many ways admirable but 
it would Ik idli to deny that the enormous cir 
culations of modem newspapers inevitably tend 
fonibU to mould and stirootypc public opimon 
while the vtry fact that they cater for the masses 
necessitates (or apparently necessitates) a com 
paratively low level of intellectual outlook fhe 
mental indolenee of much of the nation is acoom 
panit4 by an emotional or cesthetic indolence 
in choice of amusement Instead of amusmg or 
entertaining themselves many people prefer to 
pay to be amused and generally select that form 
of amusement whieh involves the hast effort on 
thtir own part 1 hkt to go to the cinema once 
a week said Miss Pinnigar in Ihe Lost Girl 
Its instniction you take it all in at a glance 
all you need to know and it lasts you for a week 
You can get to know ei crytbing about people s 
actual hves from the cmemt Although (inema 
gex-rs an now much too sophisticated to imagine 
that the film boars any sort of relation to people s 
actual IiyiB it >et remains true that you take 
it all in at a glance and if your amusement is 
solely of this soporific character taste for Intel 
lectual pleasure cannot fail to atrophy 

Phoso who condemn broadcasting on such 
grounds as have been thus briefly indicated can 
surely haye hstened in but seldom Whatever 
may be said of certain foreign stations the British 
Broadcasting Corporation has consistently and 
steadfastly stnven at a much higher aim and on 
the whole with a success that must have been 
as gratifying to its cbrectors as beneficial to the 
nation at large It cannot haye been an easy 
matter to x>kui and to realise pohcies and pi^ 
grammes that have met with such widespread 
and well mented approval, not merely from the 
general public but also from ihoge beet qualified to 
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pass a ontioal and conudered judgment on moral, 
Mthetic, and cultural grounds One of the chief 
difSculties hee in the varied types of listeners, 
many of whom are only too rMdy to find fault 
with any programme that does not coincide with 
their porsonal preferences In a foreword to the 
list* of broadcast talks for September to Decern 
her 1930, the Hon Harold Nicolson desonbes, 
with his usual fehcitous wit, the ideal quahtiee 
of a reasonable hstener he should be unselfish, 
modest, patient, and able to exercise judicious 
selection ‘He mav be a busy City magnate,” 
says Mr Nicolson, and, as such, feel that his 
attitude towards Ways of Cooking b’lsh ’ is, 
to say the least, impersonal But there are 
oounthss other people whose days are darkened 
by this problem, and for whom the voice of an 
instructor on the subject is the voice of a true 
fnend ” As to patience Mr Nicolson himself 
seems to have httle of this virtue to exercise on 
the ‘ twiddler ’ — ^the man whose chief dehght is 
to tune in one station after another simply for 
the satisfaction of having got them While we 
can sympathise with Mr Nicolson’s irritation at 
” that impatient type of egoist ’, we confess to a 
weakness for wandenng off to Ijangenberg, Milan, 
or preferably Toulouse (for the ever flowing and 
moonceivably soothing voice of its announcer •) 
when the BBC is prattling of League football 
results or ‘ Autumn ailments of the Wyandotte ’ 

Small grumbles often conceal a great satisfaction, 
and men of science must feel especially satisfied 
with the quality and quantity of scientific matter 
included in this autumn’s programme Sir James 
Jeans is giving six lectures on The Stars in their 
Courses ” , Lord Moynihan, Sir Humphry RoUeston, 
and others of equal emmence, are talking on the 
future of medicme Dr D Jordan Lloyd is speak 
mg on the posabihties of synthetic food stuffs , 
and Mr B H C Matthews is dealing with the 
electricity in our bodies These names and sub 
jects bv no means exhaust the scientific section 
of the programme, but they serve to mdicate that 
the BBC committee casts its net widely and well, 
and that the adult portion of our population may 
still, if it will, be imtiated mto some of the habits 
of scientific thought and become familiar with 
important aspects of scientific progress and dis 
oovery 

A study of the programme shows that the ground 
covered — and covered by authontative exponents 
~ia really very extensive, and we feel that all who 
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are m a position to do so should make an effort 
to ensure that the listening pubbo denvss as much 
benefit as possible from the fare thus generously 
and mtelli^ntly spread before it It would, 
for example, be attractive to arrange group dis- 
cussions of such talks as those on Tuesdays at 
7 26 ( ‘ A Study m Population ” and “ 'The Future 
of the Race ”) and 8 o’clock ( ' The Mind of a 
Child ” and ” The Stars in their Courses ”) , adult 
education societies, debating clubs, and young 
men and women’s societies ought to welcome 
opportunitiee of this kind, jiarticularly if someone 
tramed in science, medicme, or psychology would 
take the chair and direct the discussion Free 
interchange of thought and opmion upon subjects 
of immediate interest will always be welcomed 
by large numbers of people who, in the absence 
of such stimulus, would spend their evenings m 
less profitable and probably more lethargic ways 
Those of us who have given semi popular lectures 
on scientific topics to audiences m small provmcial 
towns or viUa^ will agree that the desire for 
knowledge, m the nuddlo classes and better sort 
of workmg classes m particular, is refreshingly 
vigorous , one may, indeed, go so far as to call 
it jmthetioally vigorous, for at present it is far 
from likely to be adequately fulfilled The BBC 
lectures, properly utilised, might do much to foster 
this love of knowledge and to train it upon the 
best lines To bnng about a widespread under- 
standmg of the nature of science, in a world that 
owes its contmued existence to science but is 
nevertheless dangerously ignorant of that fact, 
would be an achievement full of the happiest 
prospects for the future of civihaation 

The possibilities of broadcast talks in connexion 
with school work ought also to receive more con- 
sideration than appears to be the case at present, 
though several educational associations have sub 
committees to watch the matter There are ad 
mittedly difficulties of time table, and the school 
cumculum is already overcrowded, but it would 
surely be of great value to boys and girls if 
they could listen to such lectures as those on 
“Keeping Fit m Everyday Life” The cost of 
reliable receiving sets is now so small that expense 
can scarcely be regarded as a serious obstacle to 
the general use of wireless m schools , yet we 
think we are right m saying that a school which 
will cheerfully pay several gumeas to a lecturer 
may often be found innocent of a loud speaker 
The BBC. has shown itself so ready to comply 
with reasonable requests, and so enthusiastic for 
the cultural advancement of the nation, that we 
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can be aura it would immediately reepond to any 
approaches made to it by those responuble for 
the education of children There would certainly 
be an immonae atimulua to school science if, say 
once a week, one could tune in to a lecture on 
some scientific subject by an expert 

The present occasion is perhaps one on which a 
point of more general interest may bo raised 
Men of science, in spite of a popular but quite 
fallacious belief in the contrary, are keenlv con 
cemed over speech, language, and pronunciation, 
and view with alarm the growth of what one 
can only descnbe as a ‘ broadcast accent ’ Um 
formity of pronunciation over the whole countiy 
may or may not bo desirable, and there may 
be tochnical difficulties in transmission but we 
would respectfully inquire of the BBC whether 
the famihar phrase ‘ forecast of to rlay’s weather ’ 
must necessarily be rendered ‘ fahoast of ta doss 
wetha ’, and why the final f in ‘ tar ’ has been 
removed from its nghtful place to form an unlovely 
appendage to * law ’ E J Holmyabd 

Schiaparelli’s Studies of Mars 
Lt opere dt O V SrhtapareUt Pubbheato per oura 
della Beale Specola di Brera Tomo 1 Pp 
x + 515 + 19 tavole 220 hre Tomo 2 Pp 
iv+ 4864-30 tavole 220 lire (Mdano Ulnco 
Hoeph, 1930 ) 

W ITH the appearance of these two stately 
volumes, we are witnessing the erection of 
yet another of those literary monuments which are 
raised from time to time by foreign countries to the 
memory of their great men of science Tycho 
Brahe, Galileo, and Huygens have thus boon com 
memorated during the last few years, while Kepler 
IS under discussion for a similar honour, and now 
Italy IS once more adding to her laurels by under 
taking the pubhcation, m a superb edition, of the 
complete works of Giovanni Virguuo SchiaparsUi 
For some tune past, a need had been felt for a 
repnnt of oertam of the works of Schiaparelli, more 
especially of those which by reason of then scarcity 
were practically unobtainable by the student, so 
that when this matter was brought forward by Prof 
Francesco Porro on the occasion of the fourteenth 
congress of the Italian Society for the Advanoement 
of Science, held at Pavia m May 1925, it was unam* 
mously decided to undertake the pubhcation of 
the complete works of Italy’s greatest astronomer m 
an edition which should have national importance 
and should be modelled on the following lines 

(1) All Schiaparelli’s works to be included^ 
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(2) Writings dealing with one particular subject 
to be pnntcd m immediate chronological sequence. 
Thus, the two first volumes now before us oontam all 
that Schiaparelh has written about the planet Mara, 
while future ones will deal with his important work 
on the connexion between comets and meteors, his 
researches m ancient astronomy, and the many 
other scientific questions that engaged his attention 

(3) The new edition to be based on the author’s 
own corrections and emomlations, as existing m 
the copies of his works preserved at the Brera 
Observatory 

Schiaparelli s actual corrospondoncowithscientifio 
men, however, which was most voluminous and is 
now scattend throughout the pages of the world s 
scientihc journals, will not be inclwled in the pro 
posed volumes, but may possibly follow later as a 
separate publication That this is a wise decision 
on the part of the committee working on this new 
edition will be readily conceded when it is recalled 
that Schiaparelli s scientihc labours are to bo found 
in some 25b separate pubhcations ranging over the 
whole domam of astronomy, both ancient and 
modern, not to sjieak of numerous papers trenching 
on the realms of Uterature and art, for ho was a 
profound classical scholar whose versatility was 
without apjian nt limit 

Although our author s remarkable discovery so 
early as 186(1 of the connexion between the orbits of 
comets and meteors — a discovery for which he was 
awarded the gold modal of the Royal Astronomical 
Society — as well as his noteworthy researches many 
years later on the rotation periods of Mercury and 
Venus, were fully equal to any of his other achieve 
ments m astronomy, introducing as they did , wholly 
new and unexpected elements into our views con 
oeming the heavenly bodies, it is unquestionably 
with hiB work on Mars that the world in general will 
always associate his name Beginning his observa- 
tions of tho planet during the opposition of 1877, 
and oontmuing them until the opposition of 1897, 
Schiaparelh gave to the astronomical world the most 
complete descnption of the physical appearance of 
Mars that had ever been published, and it is these 
early studies m areography which have been chosen 
to form the contents of the two volumes recently 
issued 

Considering the great name Schiaparelh after- 
wards made for himself as an authonty on Martian 
phenomena, it is interesting to read m the mtro- 
duotion to his first meinour on the planet’s axis of 
rotation and topography (vol 1, p 11), presented 
to the Boyal Academy of the Lincei m May 
1878, that, m directing his attention to Mars during 
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the favourable opposition of 1877, it was by no 
means his intention to institute a course of regular 
observations of its surface, but rather to test the 
Mere 8| inch refractor of the Brera Observatory, 
which had already proved itself so ofiiciont m double 
star work, as to its suitability for planetary detail 
The first results, he confesses, were anything but 
eneouraging, for he had the misfortune to com 
menoe his observatums during a difficult aspect of 
the planet, and it was some little time before he 
was able to recognise certam of the features which 
had been charted by Kaiser and Lockyer during 
the opposition of 1862 His ultimate success with 
these, however, as well as the general excellence of 
the images obtained, convinced him that, though 
of modest aperture, the Merz telescope was fully 
capable of domg good work on the planet, and, 
encouraged by fine weather, he decided to continue 
his observations, with the remarkable result which 
these volumes are now published to commemorate 
From the outset Schiaparelli had attacked the 
problem before him m a severely methodical manner, 
and, as this first memoir shows, the exhaustive dis 
oussion of the large number of microraotnc measure 
ments obtained enabled him to give an accurate 
determination of the Martian axis of rotation This 
important result, coupled with the careful delinoa 
tion — made on stnotly geometrical prmciplos — of 
the planet’s physical features, formed the basis of 
the highly particularised maps which accompany 
his work, and of which he could truthfully claim 
(vol 1, p 12) that, in pomt of detail, they far 
excelled anything dealing with Martian phenomena 
published up to that time 

It was precisely the wealth of detail recorded, 
however, that moved Schiaparelli to the adoption of 
a brand new nomenclature At first he was mclined 
to use the topographical termmology invented by 
Proctor, though he soon abandoned the idea in 
favour of the names, now become doubly classic, 
taken from the geography of the ancients Thorough 
classicist that he was, he tells us (vol 1, p 01) that 
as he stood working at the telesooxie he was re 
minded by the peculiar demarcation of the Martian 
topograifiiy of the celebrated ‘ diaphragm ’ of the 
Oreek geographer and historian, Dicaearchus, whose 
Btoc TTft 'lAAatof was familiar to him The 
euphomous geographical terms used by the Greeks, 
he says, appeared at onoe to afford the best means 
of avoiding all danger of confusion with earliet 
Martian nomenclatures while offering an oppor 
tnmty of describing fittingly the totidly novel 
features he had observed on the planet He 
aiodestly adds, however, tiiat he has no desire to be 
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taken too senously m the matter and is willing to 
leave to postenty the choice of a more appropriate 
terminology 

The passages m these two volumes to which the 
reader will turn with pardonable curiosity will 
doubtless be those where Schiaparelli first mtro- 
duces his famous canals and then desenbes their 
gemmation In the first volume he states his 
reasons for calling the streaks he saw canedt (vol 1, 
p 167 et 8eq), & word which properly signifies 
ehanneh, but has been translated into both English 
and French as canola, thus connoting a certam 
degree of artificiality He mentions the furrows 
and ‘ rills familiar to lunar observers and then 
speaks of the channels of the Martian landscape, 
maintaining that as there are “ solchi dolla Luna ”, 
so also may there be canali di Martc As re 
gards the gemxnaixtm of the latter, perhaps the most 
graphic general account of this murh • debated 
phenomenon will be found m the long German 
article originally contributed to Htmmel und Erdt, m 
1889, and now rt pnnted as an introduction to the 
second volume (vol 2, pp 3 46) Our author hero 
repeats at somewhat greater length the vivid de 
scnptioti concerning the duphcation of the canals 
which he had presented to the Royal Academy 
of the Lincei durmg the opposition of 1881-82, 
when, in anticipation of the general scepticism 
which he knew his statements must call forth, 
he had hastened to add the declaration (vol 1, 
p 386) that the observed duplicity could m no way 
be due to eye strain, or any form of strabismus 
causing diplopia monophthalmica, eonsidermg that 
every precaution against ocular fatigue on his part 
had been duly observed 

Schiaparelli had already given such frequent 
proof of hiB careful, accurate, and conscientious 
work as an observer that these totally unexpected 
results of his were received with astonishment and 
incredulity Though hold to be based in some un 
explained way upon actual changes, seasonal or 
other, taking place on the planet s surface, the 
appearances themselves were thought to belong 
to psychological optics rather than to astro* 
nomy, and a vague analogy was sought m the well- 
known difficulties experienced by the mioroscopist 
when working with high powers on the resolution of 
diatomaceouB frustules Schiaparelli himself had 
carefully refrained from offering any sort of explana- 
tion of the singular phenomena observed To do so, 
be said (vol 1, P fM)6), would be rash beyond com- 
pare — “ satebbe una tementk senxa pan 1 ” 

Whatever verdict postenty may find with regard 
to the mterpretatiou {fiaeed upon these lelialta. 
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there can be no doubt whatever as to the lastmg 
value of Schiaparelli s work In many ways he was 
the ideal observer who studies not only the object 
observed but also the exact ciroumstancos physio 
logical as well as physical attending the observation 
He described his instruments with obvious pride 
and while not a httle envious of the larger apertures 
possessed by other nations he was well content to 
do his utmost with a smaller but first class telescope 
aided by the limpid skies of Italy and his own un 
tmng zeal Dunng the oppositions of 1877 1878- 
1880 1881-82 and 1884 the Merz 8| mch refractor 
was used but a start was made m May 1880 with the 
18 inch instrument by the same makers and dunng 
the opposition of 1888 this telescope was the one 
most generally employed Practical observers will 
learn with mterest that with the former instrument 
to which the greatest praise is given throughout a 
magmfication of 322 was most frequently adopted 
while a memorandum was made of the fact that a 
tinted eye cap of reddish yellow glass was found to 
improve definition very matenally (vol 1 pp 235 
and 244) 

Judgmg from these two noble volumes devotid 
to Sohiaparelh s work on Mars adorned with his 
portrait and many beautifully reproduced maps and 
Sawings andpnnted moreover on excellent paper 
bearmg the great man s name watermarked on the 
lower margm of every page we may already form 
some opimon as to the splendour of the literary 
monument Italy is thus raising to her greatest 
astronome r Such an edition as this as well as the 
others mentioned at the head of this notice cannot 
fail to oxoite our highest admiration tempered 
though it may be with some degree of envy that wo 
m England have no similar edition of the works of 
Newton to set beside them 

W Ai FRKD Park 


Time and its History 

The PnbUm of Tune an Htetortcal and CrUtcal 
Study By Prof J Alexander Gunn Pp 460 
(London George Allen and Unwin Ltd 1920 ) 
16s net 

T ime which u considered as a necessary elo 
ment of history nay, as the very substance 
of history itself has now found its own historian 
In his lucid and useful book on The Problem of 
Time , Prof Gunn guides us through the shppery 
paths and thorny places of the mono dimensional 
field of time where the pilgnm meets many 
extraordinary characters From the conflicting 
views of the ever ohangmg Herachtus and the 
No 3183, VoL 126] 


immutable Parmemdes to the logical aorobatios 
of Zeno and the majestic disquisitions of Plato and 
Aristotle down to the quahtative meditations of 
Plotinus ho lands in the medieval conceptions of 
time He is shown how Augustine turns from 
metaphysics to psychology and substitutes dis 
cussions on memory and anticipation for past and 
future and why Aquinas emphasises the Boetian 
doctruie of aetum as a moan between time and 
etermty Then he discovers that the scientifio 
revival of the Renaissance has raised both space 
and time from bemg accidental forms or minor 
entities to the rank of supreme or fundamental 
reahties of the physical world Here Galileo 
Barrow and Newton who gave such an importance 
to time in the mathematical and scientifio desenp 
tion of the world tower ovtr Descartes and 
Spinora who failed to appreciate the full value of 
time But soon he assists m the gigantic onslaught 
against Newtons theory of absolute time per 
petrated with psychological and motaphysioal 
weapons by Locke Birkehy and Hume and 
crowned by the mathematioo philosophical cnti 
cisms of Leibniz who proposes as an alternative 
his relational theory of time 
Kant of coursi is give n a prominent place In 
trying to reconcile Newton with Leibniz and to 
avoid Hume s sceptical remarks Kant leaves 
physics behind for transcendental essthetics So 
the pilgnm is shown why time is nothing by itself 
but only a form of our intuition nay our very 
inner sense and how Kant s treatment of time 
hurls him into his fanuus antinomies But while 
he admires the relations Ixtwun space and time 
or between timi and phinomcna he is bluntly 
told that Kants dcxtniu cf time is highly un 
satisfactory and contradictory — a state ment soon 
confirmed by a fine piece of criticism of Kants 
views about time Yet that Kant s statement of 
problems remained the dominating feature of sub 
sequent thought in western hurope is shown by 
the wealth of criticism and alternative theories of 
hiB successors from Hegel and Schopenhauer to 
Lotze and Cassirer The period of Kant and hia 
successors shows a ducussion of time as percept 
and as concept and a struggle between the sub 
jeotive and objective viewpomts in relation to 
time with increasmg stress on objectivity as a 
feature of time This struggle has ltd to the 
oonfliot on the field of contemporary metaphysics 
with Bergson on the one hand denying the exist 
enoe of objective time and mischievously equating 
time and our subjective awareness of it and on 
the other hand the physicists and the realists 
Si 
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aaaertuig ita objective existence, but the phyiuoists 
bmited merely to an mterest m its measuremmit ” 
(P 340) 

The whole position of tune in the huraoane 
stirred up by the theory of relativity is then 
reviewed in the important chapter on “The 
Phyncista and the Problem of Time Measurement *’ 
Confining himself to his rdle of historian, Prof 
Qunn proposes nothing new in his exposition, but 
his descriptive account of the fate of time tossed 
between the expert hands of Poincar^, Lorentz, 
Emstein, Eddington, Langevm, Bergson, Cassirer, 
Lane, and Schhok, is remarkably illuminating 
Tet m hiB next chapter, on “ Time in Contempor- 
ary Metaphysics ”, the philosophical exposition he 
gives of the doctnnes of Whitehead, RusseU, and 
McTaggart is not very satisfactory , while Alex 
ander Broad, Gentile, and Guyau are very ade 
quately and ably treated The difiSculty about 
Prof Whitehead is that his own terminology is not 
always clear, while the evolution of his views 
about some fundamental elements of his dootnne 
often leads to confusion 

Befemng to the nature of time in his oon- 
olnding chapter. Prof Gunn sketches his own views 
about this problem, which he distinctly considers 
as a metaphysical problem “ Neither psychology 
nor physics attempts to grasp the problem of time 
m its full sigmflcanoe , the one is merely con- 
cerned with our subjective awareness of time and 
the other confines itself largely to considerations of 
measurement ” (p 371) According to Prof Gunn, 
an inquiry about the nature of time is m effect an 
inquiry about reahty itself , and the true meta 
physician must not only regard reahty objectively 
in a way which does not interest the psychologist, 
but also refuse to formulate a purely mathematical 
concept in which all quahtative and exjienential 
factors are omitted as unreal “ The metaphysical 
concept of Time is one m relation to which both 
the mathematical and psychological concepts can 
be understood after their kind, but they cannot be 
equated with it They separately present a false 
absolute, an abstraction vahd withm the respect- 
ive sciences m which they arise, but misleading if 
m itself put forward as the sole desonption of 
reahty The metaphysician is concerned with the 
whole ” (p 396) 

So Prof Gunn reveals to us (p 411) that " Time 
IS an ever changing present, a sequence of before 
and after objectively given ", “ a real feature with 
m the Umverse ”, not creating events but created 
them He explains also that the concept of 
time cannot be legitimately divorced from per- 
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ceptual expenenoe, but that it is bound up with 
reahty , while the whole or total reahty is tune- 
less 

A discussion of these provoking assertions would 
go beyond the compass of this article But, on the 
whole, one fails to discover in them any new con 
tnbution to the almost exhaustive stock of theories 
suggested by the protean notion of time The 
histoncal part of the work, however, suggests one 
or two comments 

Prof Gunn seems to have misoonoeivod the 
scholastic views about time, eternity, and eviter 
mty (which should be the adequate term for Aevum) 
He says m a footnote (p 21) that the scholastics 
consider real time as the time marked by the 
events of the heavens Now, what the soholastios 
consider as ‘ real ’ time, in opposition to ‘ ideal ’ 
tune, 18 the duration of the created objects, in- 
cluding man, it being understood that without an 
intellect to perceive this duration, no time as such 
could exist Beal time, therefore, is not confined 
for them to the motion of heavenly bodies , and 
further, Aqmnas acknowledges in his commen- 
tary on “ l)e Coelo ” that our desonption of the 
universe could be different if we adopted other 
standards and methods It is also mcorreot to 
assert (p 39) that Aquinas refuses his consent to 
the description of eternity as ‘ interminabilis vit» 
tota simul et perfeota posseesio ” given by Boetius, 
and which is laboriously explamed in quest X , 
art 1, of the * Summa Theologica” As Aquinas 
begins his discussion by stating the objections to 
what he wishes to prove. Prof Gunn has apparently 
read too hastily t^t part of the “ Summa ” which 
refers to time, taking the objection of Aquinas fo^ 
his conclusions As regards the doctrine of evi- 
termty, the concept is asenbed to “moorporeal 
and heavenly bodies ” in so far as they refer ex- 
clusively to the angels, whose duration has a 
begmning but no end, and which is a non perfect 
Ma nmvl, mvolving, however, a * before and- 
after' 

Turning to the part played by time in scienoe, 
it IS to be regretted tLit Prof Qunn has over- 
looked the momentous influence of tune on the 
development of mathematics The timelessness of 
Greek mathematics, which offered no general 
method of descnbing natural phenomena , the 
genial speculations of Archimedes, who gave such 
a prominenoe to tune m his devices — but whose 
name is not mentioned m Prof Gunn’s book , the 
mathematical disooveiy of time by the moderns, 
in their quest to give a more adequate desonption 
of Nature , the relattons between the notion of 
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tune and the method of tangents which led to the 
discovery of the calculus , the ontological imphca- 
tions of the mathematical distmotion between 
absolute and relative tune, are some of the funda 
mental probloma which ought to have a place in 
a book about the history of tune Nevertheless, 
Prof Qunn must be congratulated for having 
opened a most fascinating path to those who cannot 
escape the attraction of the philosophical jungle 
Thomas Obbekwood 


A Century of Geography. 

The. Record of the Royal Oeographteal Society 1830- 
1930 By Dr Hugh Robert Mill Published at 
the Celebration of the Society’s Centenary, Octo 
ber 1930 Pp xvi+ 288 + 36 plates (London 
Royal Geographical Society , Edward Stanford, 
Ltd , John Murray, 1930 ) 10s 

I T was a happy choice to entrust the compilation 
of the record of the Royal Qeographual 
Society’s work to Dr H R Mill, with his forty 
years’ expenonoe of the Society and many years’ 
servioo on its staff He acknowledges the valued 
assistance, throughout the work, of Mr Douglas 
Freshfield, whose connexion with the Society runs 
to more than half a century It cannot have been 
an easy task to know what to choose and what to 
omit in the record of the multifanous activities of 
a Society that was actively interested in practically 
all the journeys of exploration of its time Dr Mill 
has divided his record into penods of ten or more 
years, and m each penod he has traced the changing 
fortunes of the Society, given some account of its 
presidents and other officials, and generally has had 
to rest content to gauge the work of the time by 
adding some account of the Society s medallists 
and the leaders of the expeditions which it has 
promoted or assisted 

The published journals, proceedings, and other 
works of the Society and the minute books of the 
council have provided the mam sources of in 
formation There are many passages recounting 
heated controversies on Imes of pohey, told with 
impartiahty and often with a touch of humour , 
and behind the story is a background of London 
changing its face and its habits through the years 
For the later part of the century Dr Mill has drawn 
on his own memories, which have enabled him to 
give vivid character sketches of many of the men 
conspicuous in the Society’s history This feature 
of the book will appeal to many Some will 
remember H W Bates, the secretary from 1864 
until 1892, the " shy and refacent entomolc^t ” 
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who developed powers of insight, judgment, tact, 
and organisation of a remarkable order More will 
recall Su: Clements Markham, who dominated the 
Society for half a century a strong but obstinate 
man, ‘ never able to adjust his mind to scientific 
modes of thought ”, and full of narrow prejudices 
and dishkes, yet warm m friendship and zealous 
m furthering the interests of the Society No name 
connectoil with the Society is remembered with 
more regard than that of Sir J Scott Keltie, for 
many years hbranan, secretary, and editor, a man 
of unfailmg tact and mvanablo courtesy, and a 
fnend as much to the humble aspirant as to the 
successful explorer 

Although the Society has always been coneemed 
chiefly with exploration, and almost entirely so 
in its early days, the furtherance of geographioal 
education was one of the aims of its founders 
However, m 1833 three years after its foundation, 
its council disapproveil of a request for ‘ a small 
endowment ” from the University of London for 
the foundation of a chair of geography to which the 
Society should have the nomination In the long 
reign of Sir R Murchison as president from 1851 
until 1870 the explorer was supremo in the mterests 
of the Society Murchison honised explorers and 
taught London to do likewise Thus one side of 
geography was popularised, but only at the cost 
of scientific approach Not until the seventies of 
last century did other aspects of geography have 
warm advocates Sur F Galton and Mr D Fresh* 
field championed a wider outlook It was Galton 
who devised and earned through a scheme of school 
prizes awarded on examination After sixteen 
years the scheme was abamloned through lack of 
interest on the part of schoolmasters Mr Freeh 
field persevered, and by his efforts Mr J S Keltic 
was employed to report on geographical education 
in other countnos This report paved the way for 
the foundation of lectureships, to which the Society 
contnbutwl generously at Oxfmrd and Cambndge 
The movement at length spread to all the newer 
umversities of England, and the umversitios of 
Scotland m time followed suit Dr Mill traces 
these developments, and he might have added that, 
in the provision of advanced instruction and the 
institution of honours schools in geography, several 
of the new universities anticipated Cambridge 

In his final chapter Dr AIill takes a retrospect of 
the century in a review of various aspects of the 
Society’s work These aspects are growth in 
number of fellows, finance, collections of books and 
maps (to which justice cannot be done in a few 
pages), map production by the Society, instruction 
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to travellera and educational aotivitieB An m 
tereeting butonoal chart showB the proapenty 
curve (total number of fellows) and the populanty 
curve (annual admissions) through the century 
with the duration of each presidency and secretaiy 
ship shown This is full of significance and repays 
oar^ul study Two chapters are added by Dr A B 
Hinks on the Society s War work and a description 
of the new house whieh in its enlarged and com 
pleted form was opened by the Duke of York on 
Oct 21 The volume is illustrated by plates which 
include portraits of several of the presidents and 
other officials vanous medals and the different 
houses in which the Society has had its headquarters 
dunng the century There is an admirably full 
mdex R N R B 

Our Bookshelf 

Asia an Econotnte and Regumal Geography By 
Dr L Dudley Stamp Pp xx + 616 (London 
Methuen and Co I td 1929 ) 27« Qd net 
It is not only the War with its reconstruction c f 
States and redrawing of frontiers nor the readjust 
mint of economic relations consequent on these 
and on the changes which even the most stable 
countnes un krwent in their induotnes and powers 
of consumption that make a new survey of the 
continents necessary and welcurat During the 
same short period the study and most of aU the 
teaching of geography have been remodelled even 
the popular outlook on the world has become geo 
grapnicallv orientated in a way which would amaze 
the pioneer teachers of the previous generation 
A mass of recent publications is to hand and needs 
fresh guidance if it is to be used as it deserves and 
everyone has less time for acquiring exact informa 
tion which dady becomes more indispensable A 
fresh compendium of the geography of Asia there 
fore arouses hopes and challenges entieism 

It IS charactenstio of the newer geography that 
it bases its exposition on the reading of maps and 
Dr Dudley btamps uses of this geographical short 
hand to condense and clarify what he has to say 
are numerous and often ingemous It is charac 
tenstic also that geography is regarded less as a 
statical presentation of what is than as an inter 
pretation of what has come to be If it is not and 
cannot strictly be histoncal science its method 
has at all events much that is akin to that of history 
bo the book rightly begins with an excellent account 
of the genesis of the contuient as a clue to its struo 
ture and physique m which stress is laid on the 
provisional quality of much that is said and altema 
tive explanations are fairly stated Geography 
further is an outdoor subject and Dr Stamp has 
travelled widely in Burma Malaya China and 
Japan Turkey and Palestme and jiarts of 

Aiutio Russia ^ese journeys make possible 
many vivid touches of description and a realism <d 
outlook which permits easy li^dling of a very large 
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mass of information Occasionally colloquial and 
lecture room phrases seem to waste space but 
they certainly make the book readable m a way not 
common among text books Where an earher wnter 
has done justice to a topic Dr Sta^ very sensibly 
does not hesitate to quote him The references to 
literature are carefully selected and the index is 
ample 

It 18 a good test of a book of this kind that 
it improves by better acquaintance A belated 
review is perhaps none the loss useful if it can 
certify that this test has been applied and Dr 
Stamp 8 Asia is certainly a very usable book 

txpertence and Nature By John Dewey (Pub 
hshed on the Foundation established m Memory 
of Paul Cams) Pp ix+ix+443 (London 
George Allen and Unwin Ltd 1929 ) 12« 6d 
net 

Im this bnlhant and inspiring book Prof Dewey 
attempts to apply m philosophy the thought which 
IB effective in duding with any geniune question 
from the elaborate problems of science to the 
practical dehberations of daily life In hu opimon 
the break lx tween the two realms is the cause of 
our modem mtellectual perplexities and confusions 
He IS then led to attack tne momentous problem 
of bridging the gap between the intellectual and 
moral hentage of civilisation and the material 
presented to the speculative mmd by science 
industry or eve n politics by moans of what he calls 
the method of empirical naturalism 
Phis method accepts the point of view and 
conclusions of modem science and acts like a 
winnowing fan on the innumerable presentations of 
exponcnce What remains after the chaff is 
blown to the winds is enough to inspire the nund 
with courage and vitahty to create new ideals 
and values Prof Dewey s metaphysical con 
stniction IS thus based on the conception of the 
instrumental nature of physical science Yet he 
demes the necessity of dividing the objects of 
expenence mto a physical and an ideal world by 
considonng them as linked together by language 
and other social devices 1^ or example by regarding 
life as the hnk between physical nature and ex 
penence ho gives a solution of the nund body 
problem which more orthodox philosophers might 
consider as simply ignonng the whole question 
Again art and values are token as further proofs 
of the contmuitv between nature and expenences 
by bemg defined in a pragmatic rather than in an 
ontological fashion 

On the whole Prof Deweys philosophy is to 
replace the traditional separation of nature and 
expenence by the idea of contmuity Thou^ 
refreshing and enoouragmg m its message it faus, 
however to satisfy our (jmest for a deeper wowledge 
of things and values Prof Dewey a contmuity is 
immanent rather than transcendental m chairaoter 
BO that although he talks about philosophy aU the 
time he seems to leave its most onticai problems 
outside the vividly decorated house where he 
pretends to perform a vahd marriage between 
nature and expenence 
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Th* PnnenpUa of Photographte Ptdonal%am By 
F C Tilney Pp x + 218 + 80 plates (London 
Chapnum and Hall, Ltd , 1030 ) 26« net 
]£b TdjKby IB both a painter and a photographer, 
bat above all he is a ontio whose writings on 
photographic subjects dunng the past twenty 
years or more have been the best i^ormed and 
most undentanding of any Whilst this, his latest 
book, IS not spemafly concerned with photography, 
in that It does not touch upon any photo^pluo 
mompulations or processes, it is one that wm bo of 
the greatest assistance to all who aspire to make 
their use of the camera somethmg more than an 
aimless snapshotting of hohday incidents It is 
equally addressed to the student of art and to the 
lover of Nature, and to both it should bring gam 
in the intelligent appreciation of the pictorial 
aspect of their subjects 

After a brief survey of the efforts at picture 
making m the past and the lessons they convey to 
us, he m>ee on to consider the practical points 
involved m this business of pictorial presentation 
by photography, and Anally deals with certain 
controversial matters on which ho holds hrm views 
that do not always oomcide with those held by 
other photomphers Wisely he b^ns with a 
chapter of deflmtions of the terms used by art 
cntiCB, m order that there may be no misnndcr 
standiim or ambiguity 1 hence he goes on to 
treat of the subject, its choice and design all the 
factors relating to composition, beauty of shape 
and tonal effect, the last a chapter of great value 
In the main his observations arc based upon land 
scape, but separate sections are devoted figures, 
mnre, the nude, portraiture, and still life The 
final part deals with what ho terms ' problems to 
come *, under which are included halation, colour 
and panchromatism, perspective (on which he 
holds emphatic views regarding the difference 
between the vision of the eye and the lens), and 
control in pnntmg The illustrations, drawn from 

C tures by leading photographers of all times and 
ds, are m themselves a notable gallery of photo 
graphic art J Donnsr JoiwsTOiir 

Allegemetne Moorgedtogte E%nf‘dkrung in das 
GtsanUgebtet der Moorhundf Von Kurd v 
Bulow (Handbuch der Moorkunde, heraus 
gegeben von K v Bulow, Band 1 ) Pp xi + 
308 + 12 Tofeln (Borhn Gebruder Bom 
traeger, 1920 ) 30 gold marks 
Inttobst in peat has developed greatly in recent 
years, not only on the apphed side of reclamation 
and utilisation but dso on the more prely academic 
side Much of the hterature on the subject has, 
however, been inaccessible and diffuse A Hand 
bach dor Moorkunde ", to appear in ten volumes, 
will therefore be welcomed IKe general editor is 
K V Bfilow, of Leba, who has written the volume 
imder review as an mtroduotion, which will on 
doubtedly appeal to a wider audience than the 
more specialised volumes to follow For this reason 
the treatment is didaotio rather than critical, the 
nomenclature has been simplified, and references to 
ongmal papers are relatively few 
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After a descriptive chapter on the petrographic 
classification of moors, with many uialyses of 
different kinds of peat, the author deals with 
modem theones of their ongm and develop- 
ment and then proceeds to their stratigraphioal 
morphology and geographical distnbution A pre- 
hminary attempt at a world peat map, based on 
the nomenclature of the Swedish worker, v Post, 
shows the close relationships of the different kmds 
of moor to chmatic faetors For Europe there is 
a fair agreement with the distnbution of Meyer’s 
N 8 quotient (rainfall divided by absolute satura 
tion deficit) A discussion of Scandmavian work 
on the diviHion of the Quaternary penod by the 
studi of peat profiles leads to an examination of 
the value of moors as indexes of climatic changes 
in post glacial time 1 his part of the book will 
appeal to climatologists, geologists and others 

Simple Research Problems tn Chemistry for Junior 
Students By F Sherwood Taylor Pp vii + 
100 (London WiUiam Heinemann, Ltd , 1629 ) 
4s , A^wers only Is 6d 
Ihr author holds the view that the usual practical 
trmning of chemistry students is unsatiMactory, 
and that there is a marked tendency for a student 
to obtain a first class degree without finding out 
anything at all ’ He proposes, as a remedy, to 
introduce a proportion of research mto the school 
and univcrsiW courses so as to tram students to a 
more scientific point of view The benefit which 
students get from any practical course is largely 
dependent on the teacher, and it is questionable 
whether an unorthodox course such as is here pre- 
sented would lead to any better results in the hands 
of a poor teacher than any other Ilie expen 
ments are good, and one use of the book which sug- 
gests itself 18 to provide exercises for practicm 
examinations For semor pupils in schools who 
have been through the nsual practical courses it will 
also provide scope for further work, and all teachers 
wdl find Mr Taylor s book useful and interesting, 
whatever view they may take of the suitability of 
the course for the average student Some of the 
ext rcises are suitable for qmte advanced students 

An Introduction to the Chemistry of Plant Products 
By Dr Paul Haas and Prof T G Hill Vol 2 
Metabolic Processes Second edition Pp viii + 
220 (London, New York and loronto Long 
mans. Green and Co , Ltd , 1929 ) 10s Od net 
Thk second edition of this standard work has been 
largely rewritten and oonsiderabH amplified, par- 
ticularly in the chapters dealing with those sections 
of plant metabolism which have been undergoing 
rapid expansion, such as respiration and growth 
In the former case, the recent work of Meywbof, 
Hill and F F Blackman is combined mto a umfied 
scheme of considerable value The rather brief 
section m the first edition dealing with mtro^ 
metabolism has also been enlarg^ by a detailed 
discussion of mtrate reduction ^e authors have 
exercised a wise choice in their amplifications and 
the value of the book is greatly mcreased through- 
out 
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Letters to the Editor. 

[The Editor does not hold htmseff reaponstbU tor 
opinions eicpressed by his correspondents Neither 
eon he undertake to return, nor to eorrespond unih 
the writers of, rejected manuscripts intended for this 
or any other port of Natubk No notice is taken 
of anonymous communications ] 

SpectrogTApblc AnalysU of Animal TImum. 

Im IfATUBE of April 20, 1029 (lSS,p 601), one of us 
(H R ) described a method of speotrograpluc analysis 
of mineral and organic substaaoee and {Minted out 
the value of the method for biological purposes 
Since then we have undertaken a survey of the animal 
kmgdom with the {surpose of detecting and analysing 
quantitatively those of the less common elements 
contained in protoplasm and its products which can 
be mvoetigated by this method 

The animals, if small, are mmced whole, or if 
Bufhoiontly large are dissected and the separate organs 
mmced The material is th&a. dried at 100° C , 
powdered in an agate mortar, and a weighed quantity 
(00 mgm ) taken and rolled m ashlosB filter paper The 
roll 18 burnt m an oxy coal gas flame m front of the 
sUt of a quartA speotroginph, the image of the flame 
being focused on the slit by a quart? Ions The 
spectrum is recorded on a photogra|)hio plate In the 
case of liouids such as blo^, 0 1 c o is pipetted on to 
a rolled filter {lamr, which is then burnt as described 
The method nas been developed quantitatively 
A standard solution has been prepared containing the 
various elements in known quantities Four different 
volumes of this solution are burnt on Alter paper and 
the resulting si>ectra photographed on eat h plate 
on which the tissue spectra are recorded Ihe mten 
sity of a given Ime in a tissue sjieotrum can then be 
matched with the corres{K>nding Ime on one of the 
standard spectra, and the quantity of the element 
concerned can consequently be deduced 
Snectrographic analysis has hitherto only been 
applied to animal tissues m a few isolated mvestiga 
tions Yet the method is obviously of groat value, 
for a wide survey of tissue contents can be made with 
a rapidity impossible with chemical methods We 
have commenced our investigations with annelids 
(analysed whole), molluscs (separate organs studied), 
and a few members of other phyla Already a number 
of importcmt new facts have emerged The most 
saliont are the foUowmg 

Iron and oop(>er were present m all of the 146 
different spectrograms made The wide distribution 
of iron m protoplasm is already known, and its 
functional importance has been emphasised by 
Keihn a work on < ytochrome ( JVoe Hoy Soc , B, 98 , 
312 , 1925) Copper has previously been found m 
numerous animal tissues and it has at least two 
functions, namely, as a component of the hasmo 
cyanm molecule, and as an essential factor m hsemo 
globm synthesis (Waddell, J Biol CA , 84 , 1 15 , 1929, 
and others) When whole animals wore used for our 
work. It IS possible that elements which appeared m 
the spectra were m the gut or on the skin, amd, of 
course, m the case of molluscs, copper exists m 
lurmooyanm Nevertheless, the mvanable presence 
of iron and copfier stoongly suggests that these am 
universal constituents of protoplasm 

Mangamese was found in all nmeteen speoios of 
polychastes studied It was widely distributed m the 
moUusos, being present, for example, m all organs of 
land gastropods It was found m numerous oigans of 
manne gastropods, but was absent from Haliotis 
The quantity m am organ varied with looadity 
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Manganese is known to stimulate growth of rodents 
(McHargue, Am J Physiol , 77, 245 , 1026 Bertrand 
and N^amura, 0 jS Ac Sm , 186, 1480, 1928) 
When our survey has extended further, indications 
may be given of other fimctions Hamson and 
Qarrett (Proc Boy Soc , B, 00, 241 , 1926) mduoed 
melanism m Lepidoptera by mangamese feeding We 
do not find this element particularly aasociatM with 
melanin The S{)eotrum of the ink sac of Sepia shows 
none, and while mamganese is strong m the blatck 
body wall of Arum ater (0 008 per cent of dry weight), 
there is even more m the colourless common genital 
duct 

Nickel amd cobadt were presmt m certaun tissues 
Cobalt was less common than nickel, and was usually 
auaociatod with a relatively high concentration of the 
latter But the foot of Haliotis has a high mckel 
content (0 004 jier cent) without cobalt, whde the 
liver of Arehideins tuberoulata contains cobadt (0 008 
]ier cent) with no nickel There is thus a selMtive 
absorption 

LeM and silver occur sjiasmodically but not m 
frequently Tlie strongest sdver was in the hver and 
kidney of Pinna peetinata Individuads amd individuad 
organs absoib these metads selectively, for unknown 
rofuons One humam subject had silver in all organs, 
while two others hatd none Lead was present m 
different organs m each of the three men This 
suggests an alMence of functional significance 

Caulmium wae found m the livers of all the eleven 
mdividuals of Pecten maxtmus exiunmed They oamo 
from throe different localities This seems to be the 
first record of cadmium m am amimal 
Lithium tumeil out to be very widoM|jroad in animal 
tissues Rubidium is less common Cssiiim wf» 
not found Tins is remarkable, since rubidium and 
cesium both enter frogs muscle from a {lerfusion 
fluid (Mitchell Wilson and Stanton J Qen Physiol, 
4 , 141 , 1921), and eaesium is present m sea water 
btrontium was present m 17 out of 19 species of 
polyohieteB and in 51 out of 67 tiwues of molluscs 
Proviously it was known only from the skeleton of a 
rsdiolanan and from marine shells Banum, on the 
other hand, was absent 

Calcium fluonde was found m one tissue only, 
namely, the body wall of Archtdons tuberculata 
A detailed account of the work will be published 
shortly 

H Muwao iox 
Hugh RAWAor 

Umversity of Birmingham, and 
Ridgemont, Carrow Hill, Norwich, 

Oct 3 


Experiments on Binaural Sensations 

At mtervals during the past five years I have been 
attempting a survey of the various experiments which 
have SeeA taken as evidence that binaural sensations 
with musical notes of low pitch are due to the <^PPre 
ciation of phase differences produced at the eais The 
work grew out of some experiments with sound waves 
which are recorded in the Proceedings of the Physical 
Society for August 1927 

Repetition of the various experiments has driven 
me to the conclusion that, with the forms of apparatus 
used, there have been posiubihties of int«uity changes 
and I do not think that these possible alterations have 
been sufficiently taken account of m tho mterpretation 
of some of Uie published results It is very difficult to 
produce the binaural sMisation of change of position 
of the sound ' image ’ under conditions where it con 
be shown that {dim differences are set up without 
any accompanying alterations of mtensity Changes 
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of mtenaity produoed by oommon forms of apparatus 
ore found, wnea actually measured, to be surpnsmgly 
large and may well be an important factor m pro 
duomg the binaural effect 

The experiments with two valve oscillators, which 
have been inteipreted as favouring the phase differ 
ence localisation theory, depend on the known foot 
that, when the frequency of one raoillator is adjusted 
by a tuning condenser over the range for which the 
8^ ore in unison, the phase difference of the electncal 
oscillations, and also of the telephone diaphragm 
movements, alters from 0 to r Two telephones, ener 
gised one from each oscillator, are worn over the 
observers ears and he adjusts the loudness of the 
sound m each ear by means of two shunts With this 
arrangement the sensation of rotation can be obtamed 
either when the two circmts are nearly but not quite 
m tune or when the tuning condenser has its adjust 
ment altered within the unison range 

I have made measurements both of the amplitude 
of the oaciUatoiy currents and of the amphtude of the 
telephone diaphragm movemmts under these con 
ditions and both show changw The variations depend 
on the degree of coupling between the circuits, and 
when the amplitude is increasing m one telephone it 
IB decreasing m the other Thus an intensity effect 
IS present which will aid the sense of localisation of the 
Boimd It IB possible, moreover, to produce similar 
intensity variations under conditions where no phase 
differences are present at the ears When this i<t done, 
the sensation produced seems very hke the ordmary 
binaural rotation 

In experiments on bmatiral beats it is evident that, 
when this form of apparatus is used, great care must 
be taken to eliminate all possibility of these oscillatory 
current vanations befoie any conclusions are drawn 
about the so called subjective beats 
When sound from one source is led by two paths of 
adjustable length to the two ears, omin oxjienment 
shows that measurable venations of intensity may 
occur at the ears It would seem therefore that, until 
such venations have been eliminated, this method does 
not give conclusive evidence m favour of phase differ 
ence as the mam factor m binaural locahnation 

Experiments with two tuning forks proilucmg slow 
beats seem to be open to onticism along similar 
Imes 

I think that the mdueed currents produced in a 
' Phaser ' when it is used to give binaural effects must 
be tested also for possible intensity vanations May 
I ask someone who posseases such a phoser with which 
binaural effects have been observed, if he will allow 
me to borrow the instrument to moke measurements 
of the mdueed currents T Expenments already made 
with an apparatus of this tyM have shown that it is 
not easy to mtroduce jdiase difference by moving one 
of the coils without producing, at the same time, 
changes m the magnitude of the currentM 

It 18 hoped that full details of the expenments wiU 
be ready for publication in the next few months 
S B Hukby 

The College, Winchester, 

Oct 0 


Observations on the Mechanism of 
Spore Formation 

Dunmo the mveetigation of a spore bearmg 
organism isolated from hieated milk, certom morpho 
tomoal changes pnor to sporulation were observed 
The observations recorded were made upon fixed 
preparations stamed by Moeller’s spore stommg 
technique and by Giemsa’s stom, and upon unfixed 
preparations stamed by Makanishi s method The 
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results were confirmed by dork ground examination 
of the hvmg organisms 

Qernunation of spores takes place rapidly under 
suitable conditions and an actively dividing vegeta- 
tive phase ensues In this phase the i ells show dense 
protoplasmic contents which stam readily with the 
basic aniline dyes (Fig 1, i) Later, the contents 
become lees dmse, and as the time for spore formation 
approaches, become distmctly granular After thirty- 
six to forty eight hours’ incubation a charoctenstio 
stage may bo observed m which an unstamed area is 
lying towards one aid of each cell, cutting off imd 
iBolat^ a ilefimte terminal (lart of the cell contents 
(ii) This terminal portion is the jiotential spore and 
Its position IS fixed at this stage of the development. 
The remainder of the tell contents, meanwhile, have 
shown definite signs of contraction (iii) and finally 
condense to form a second body, whuh wo have 
called the seconilary granule m order to distinguish 
it from the termmal or spore granule The appear 
anoo of the organism at this stage is quite character 
istic (iv) It consists of a swoIImi, practically im 
stam^ envelope withm which ho the two nanules, 
deeply stamed, one termmal m position, the other 



median or oxoentne At a slightly later stage the 
position of the secondary granule is seen to vary 
somewhat in different cells In a dehnito jiroportion 
of oases, however, it is oval or lens shapra and 
lies closely adjacent to the terminal granule ’ (v ) 
Whether there is any actual contact between them 
has not yet been established, but it is of mterost to 
note that it is m such cells that the first indication of 
a spore wall is visible, and that os soon as tins wall 
b^pns to form, tho staining and refractive properties 
of the spore granule become those of a true spore 
'The fate of the secondary granule is unoertam, but 
it would seem from careful observations that, having 
played some part in the development of the spore, 
it disperses throughout the body of the mother cell, 
which then reeumee its ordmary stamma capacity (vi) 
A study of the literature, particularly the work of 
Sohaudmn (1902), Guilliermond (1908), Swellengrebel 
(1013), Bessubetz (1013), and many others, shows 
that vonoUB nuclear prooeoses have been previously 
recorded m connexion with spore fonnation Whether 
any analogy exists between these hndiugs and the 
reeent case is a point which can only be established 
y further and more detailed work, but there remains 
the strong suggestion that, as apore formation is 
preceded by the sequence of morphological changes 
recorded, some nm lear process may well be mvolved 
Maroarst I Christian 
The National Institute 
for Beeearoh m Dairymg, 

Shmfield, nr Beadmg, 

Sept 30 
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Injury to Plaster due to Osmosis 
From tune to time, it has been suggested that 
osmosis plays a part m the weatbermg of huilduig 
matenals A note on a failure of plaster work for 
which osmotic action is directly responsible may 
therefore bo of mtereet 

Bnck walls are sometimeB found to which lime 
plaster cannot be made to adhere permuiently Some 
time after the plaster 
IB applied it com 
mences to bulge and 
finally w pushed off the 
wall Immediately 
behmd the face of 
the bnck is found a 
columnar crystallme 
growth which, m all 
cases so far exanuncd, 
proves to be mag 
nesium sulphate 
(Mg80«7H,0) in a 
practically pure con 
dition 

It now appears that, 
when lime plaster is 
applied to bnoks con 
taming a proportion 
of magnesium sul 
phate, a soim peime 
able membrane is pre 
cipitated m the face 
of the bncks As the 
plastered wall dncM 
out magnesium sul 
phate IS drawn from 
the bo<ly of the bncks, 
concentrates behind 
the membrane and then crystallises, forcing the 
plaster and a thin shell of bnck away from the wall 
It has been found fiossible to precinitato membranes 
of magnesium hvdroxide m the walls of porous pots 
Using a half saturated solution of magnesium mil 
phate, osmotic pressures so high as 100 cm of water 
wore deveiofied in three days 

In tig 1 IS shown the magnesium sulphate growth 
(b) between the plaster (a) and the mam body of the 
bnck (c) To the left of the layer of ma^esium 
sulphate the thin layer of buck which supports the 
osmotic membrane may be seen 

t L BRAn\ 

Building Resoarch btation, 

Oarston Watford, Oct 7 


The Zeeman Effect and the Absorption CoefflclentB 
of the Hyperflne Structure Components of the 
Mercury Resonance Line 

Thic investigations of McNair (Phya Remaw, 81, 
986 , 1928) have slinwn the complicated behaviour 
of the Zeeman patterns of the mercury resonance 
Ime, 2537 A , in emission Some observations made 
in absorption five yean ago by Wood appear to be 
m conti^iotion with the results of McNair To 
clear up this difficulty I have made a more systematic 
study of the Zeeman effect of the mercury resonance 
line in abiioii>tion for magnetic fields from aero to 
8 kilogauBS and have obtamed the following results 
The parallol oom].>onents in absorption behave 
similarly to those in emi<ision, with the exception of 
moderate intensities of the magnetic field, 1 8 kg , 
when, besides the five components, the hght of mter 
mediate wave lengths is alM absorbed ^e aoheme 
of McNair does not quite suffice to explam the be- 
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haviour of the components perpendioular to the field, 
because the - 10 4 and -t-21 5 mA oomponenta (trans> 
nutted through the absorbing vapour m the magnetic 
field) show for oertam mtensities of field an anoii^ous 
behaviour, not understandable from the pomt of view 
of McNair However, generally speaking, the results 
of my investigations can be reconciled with the re 
suits of McNair rather tlum with the eventual exist 
ence of a Poschen Back efitect, and they lead to fairly 
good interpretation of the curve givmg the mtensity 
of transmitted light as a function of the field mtensity, 
which was obtamed two years ago by Schem 

These mveetigations have further shown that, for 
certam mtensities of the field, the vapour transmits 
(o) only the outer short wave length component, 
- 26 4 mA , or (/») one inner and one outer component, 
- 10 4 and +215 mA , or (y) two inner components, 0 
and +115 mA The abmrption coefficients of the radia 
tion, which was monochromatised m this way was esti 
mated by means of the decrease of tho mtensity of the 
resonance radiation along the beam The measure 
ments were made for the temperatures 0° and 16|° C 
and have given the results ^-126,"'' = 160, which 
are in agreement with the estimates of mtensity m 
emission lines made by Miss bohrammen The esti 
mated values of the absorption ooeffiiients which 
are loss certain than the relative ones computed m 
the ordinary way for the temperature 20° C from tho 
measurements made at 0“ C , are o -3 3 , /* -4 0 , 
y 5 1 cm ‘ The estimated value for all five com 
|x>nentB, - 4 2 cm >, which differs only little from 
tho average of these values, u less than 



close enough to the wmdow through which the exciting 
light enters into the roeonance voeeel 

A full report of these mveetigations will apjiear 
m the Bulletm it I AeadSmte poUmaise (Cracow) 

S Mroaowski 

Pbysiial Laboratory of the Society 
of ScioioeB and Letters, 

Warsaw 


Two Modifications of Liquid Etiiyl Ether 
Thk changes of the dielectric constant of liquid ethyl 
other with temperature studied by one of us (J M ), 
and deecnbeil in a lecent commumoation m Naturf, 
sugs^t that at the temperature 106 4° C tho hquid 
im^rgnes some transfonaations analogous to that 
found for hqmd helium by W Keeeom and M Wolfke 
(Comm Le*den, 1906) lo confirm this supposition 



we have made a study of the ohemge of temperature 
with tune during the gradual beating of carefully 
purified ethyl other 

Etiiyl ether cooled to a temperature lower than 
- 105 4° C was contained m a Di^cu: vessel provided 
with a nickel covered refrigerator oooled with liqmd 
air We have studied the change with tune of gnimu* 
ally inereaemg temperature of the ether, which was 



tie I — <•) Uma pi uU r 
(t) masnMiuni nil laUi (r) brick 
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uolatad from all external disturbances Ihe platmum 
resistance thermometer was used as a stirrer 

llie aocompan 3 ring fcraph (Fig 1 ) representing these 
observations shows a distinct slowing down of the rate 
of change of temperature at - lOfi 4“ C (see the part 
A B of Uie curve) The transformation iMint is veiy 
clearly indicated in this heating curve The parts of 
curve above and below the pomt - lOfi 4° C are to a 
hi^ degree of approximation straight Imes, making 
different angles with the temperature axis, which 
shows that the specific heat of ethyl ether undergoes a 
change at - 106 4“ C 

The transformation of liquid ether described above 
18 the second observed case of such a phenomenon, the 
first one being the discovery of liquid helium I and 
helium II by W Keesom and M Wolfke (Comm 
Leiden, 100 6) M Wolfkx 

J Mazur 

Physical Laboratory, 

Technical Institute, Warsaw 
Sept 30 

The Development of the Mesoderm In 
Gastropods 

In 1801 Lrlangor reported that in the freshwater 
snail Paludtna the mesMerm was formed as a hollow 
pouch budded out from the primitive gut or arch 
enteron li rom a portion of this pouch, which 
may be regarded as the secondary boily lavity or 
ooHlom, the pericardial sac was formed Such a 
mode of tho formation of the cct lorn, though normal 
in LchincHlermata and Cluetognatha and also in 
Amphioxue and the Entoropiieusta, was hitheito 
uiduiown in Molliisca and Erlangors results were 
received with a storm of scepticism Later, TOnnigns 
0306) examuied the development of Paludtna 
and denied the validity of Lrlangers results and 
asset ted that tho mesoderm arose as small cells 
budded from the ectoderm Tlie most recent 
woiker on the subject (Daiitert 1920) has confirmed 
TOnniges s com lusions 

It Boomed as if Etlanger had boon utterly discredited 
During this summer Mr homando, a student workmg 
m my laboratory, re exammed Pa/udtna He found 
all the stages figured by Erlanger and completelv con 
fumed his results But he also found the stages figured 
by Daiitert and lonmges and showed that the diffeimg 
results of these two workers were due to the old embryo 
lomoal error of missmg out stages m development 
Fernando’s results may servo os a warning against 
accepting negative results m zoology Positive 
results are a definite addition to our knowledge 
they may be misinterpreted and later workers may 
supply better mterpretations, but negative results 
wluch suggest that positive results are entirely 
unagmoiy are almost always due to defective obser 
vation E W MaoBwdf 

Imperial College of Science, 

London, SW7 


Vitamin A and Carotene 
Recfnt work by Moore and others (see, for ex 
ample, Moore, Btoehem Jour , 84« 692 1930) has left 

httle doubt that, m the rat, carotene eon function 
as a precursor of vitamm A Experiments which I 
have just earned out have mdioated that tho same 
holds true m the fowl also White Leghorn ohiokens, 
SIX weeks old, were given a synthetio diet free from 
vitamm A to which irradiated ergosterol was added 
to supply vitamm D Control birds receiving this diet 
succumbed in about six weeks, their livers giving 
negative tests for vitamm A either by the antimony 
ohton^ test or by the absorption spectrum To other 
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buds, after a pieliminary penod of vitamin A deple- 
tion, daily dosoB of carotene (1 mgm ) or cod liver oil 
concentrate ( 10 mgm ) wore given, with the result that 
complete cures were effected and satisfactory growth 
restorwl Tho hvers of all these birds, receiving either 
oai otene or cone entrate gave jiositive tests for vitamm 
A, the oils yielding an uitense blue colour with 
antimony chloride and showing a strong absorption 
band iii the region of 328 ii/i 
As well as indicating that tho ability to transmute 
carotene into vitamin A may hold fmrly generally 
throughout the animal kingilom, the exjienments 
would seem to affonl an explanation of tho results of 
Palmer and Koin{>Mter ( Jout Btol ( hem , 89 , 331 , 
1919), who found that while xanthophyli fed to fowl 
roaroil on a diet freo from carotenoids qiuckly m- 
ereosod their pigmentation i aroteiie hod no such effect 
Ihe transmutation of carotene into tho oolourless 
vitamm A would account for this veiy simply 

A full account of the experiments will be published 
oisowhere Norman S Caipkb 

The Donald Ciime Laboratories 
The Queen s University of Belfast 


Denaturatlon of Proteins by Urea 
Thk important article by Sir 1 lodorick t. Hopkins 
which appeared in Natore on Aug SO and Sept 6 
rooonls many valuable new observations on which ho 
IS to bo congiatulated It has, indeed, only one de 
foot and at his rwiuest I wmte to make that good, 
namely the absence of all lefeionco to the observa 
tions made many yeais ago by myself and my dehgbt 
fill fiiend Dr N G Chavaase a man who was twice 
awarded the V C and whoso loss is to mo one of tho 
major tragedies of the War Tlio fact that Sir hrederick 
knew nothing of these observations is howevei very 
mtolhgible, since the first pa|>er {Jour oj Physiol , 88, 
pp 23 26, 1002) apjieared obscurely m tho I^oeeed 
truje, only, of the Society concemcxl and thosixond 
(Proc haraday iSoe , March 1913 German tiaiuila 
tion III Bede f Kollouie 12 pp 250 252 1913) was 

entitleil Graded Protein 'Mils 

Lot mo add that durmg tho last two years Mr J 
Hatton has boon working on this subject under my 
Hiqiervision and that m 1929 we found, like Sir 
hiwlonck, that the rate of denatiiiation of approxi 
matoly isooloctric egg albumm by urea had a negative 
temperature ooeffiiieut Other results of ours will 
now be found in the Proceedings of tho Biochemical 
Society pubhshcxl in Chemistry and Industry, Oct 10, 
1920, p 851 That account should be supplemented 
by the statement that in the case of Bhoi{w wool, 
much though apparently not all, of tho substances 
tho thiol or disulphide groups of which have become 
' unmasked jiassee into tho urea solution 

W Ramsden 

University of Liverpool, 

Oct 13 


Ovlposltion of nmmatopotm pluvlalh, Llnn4 
Da C AXBRON s mtoreeting account, in Nature of 
Oot 18, p 601, of the oviposition habits of Tabamd 
fliee, and especially of those of HaemaUypota pluwtha, 
L , suggests that tho following observation may be 
worth recording On Aug 24, 1926, at Woidbruck 
(Ponte all Intrco), Italian Tyrol, I obmrvod a female 
of Tabanua glaueopta. Mg, laying her eggs on the 
leaves of the common plantam, Plantago lanreolata 
The plant was growing m a dry hay field, not m the 
immediate vicimty of water O W Richards 
Imperial College Biological Field Station, 

Slough, Bucks 
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The Biological Significance of Cocyugate Nuclei in Copriaua iagopus 
and other Hymenomycetes.* 

By Prof A H RaaiNALO Bullsb, PBS 

C ONJUGATE nuclei are two nuclei of opposite i myoehum bears one of each of two paurs of sex 
sex, associated with one another in a single factors, Aa and Bb, then the four groups of myoeha 
cell, which divide sumultaneously in such a way and the four groups of spcffes from which they have 
as to give nae to two daughter pairs of conjugate 
nuclei Stages in conjugate nuclear division in 
Coprtnua le^opua, bas^ on the work of Mile 
Bensaude, are shown m Fig 7 
In animals conjugate nuclei are unknown and 
in plants thmr occurrence is hmited to the Higher 
Fungi They especially characterise the di^oid 
mycelium and fruit botues of the H^enomvcetes 
(Mushrooms and Toadstools) and the luploid 
m^hum of the Rust Fungi and the Smut Fungi 


semblage of 




iidiomycctes 


the larger as 
Conjugate nuclei 



shed numerous black l^idiospores which are 
earned oS by the wind, settle on grass, etc , arc 
swallowed with horbam by horses, and germinate 
m freshly deposited dung balls In these dung 
balls haploid myoelia of opposite sex mate with 
one another and form diploid myceha The diploid 
mycelia give nse to diploid fruit bodies which 
pi^uce and hberate haploid basidiospores The 
me cycle from spore to spore is earned through in 
10 14 days 

As determined by Haxma,^ Dorothy Newt<m,* 
and others, the monosporous myoeha (each denved 
from a single basidiospore) cn Coprmua lagopua 
fall into four groups If it bo assumed that each 
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diploid m>celIiim_^dll)+(«^ 

oooJngAle ir. -r, — 

loexTuo at atiA nptum A centtal 

am to abont to fuie wHh a hypha of 

Ihc diploid myi* Hum after Ute fuafaw 
was eatowa wouw Dwin to dtploldtoo Uw haploM niyceUnm 

been donvod may be represented by the symbols 
(AB), (ab) (Ab) and (off) 

Sucoessful mating of the haploid myteha of 
C opnnua lagopun with the production of a diploid 
raycehum (beanng clamp connexions and con 
taming a conjugate pair of nuclei m each coll) is 



normally possible only in the combinations (AB) x 
(ab) and (Ab) x (aB) These two kinds cd com- 
binations give nse to two kmds of diploid myoeha 
which may be represented by the symbols (AB) + 
(ab) and (Ab) + (aB) respectively 
Haploid myoeha (Fig 1) are known by con- 
taining single isolated nuclei, ‘by having simple 
septa devoid of clamp connexions, by me wide- 
an{^ mode of branching of their leading hyphm, 
and by beanng oidia Diploid myoeha (I^, 2, 
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loft) ue known by theur oolls oontauung pairs of | 
conjugate nuclei, by having a clamp connexion | 
at each septum, bv the narrow angled 
mode of branohmg oi their loading hyj^e, 
and by not bearing oidia CI^p con 
nexions, as shown by the oytologiral 
investigations of Mile Bensaude, Hans 
Kniep, and others, are the outward and 
visible sign that the adjacent cells arc 
diploid in that these cells contain a pair 
of nuclei of opj^te sex 
A large haploid myoehum {AB), which 
had been mxiwing on a dung agar plate for 
9 days (of Fig 3), was inoculated with a 
smaU h^hal mass of a haploid mycehum 
{ab) The two mycelia soon fused hyphally 
and mutually dtpbndised one another that 
18 , (oh) nuclei entered the mycehum (AB), 
divided and subdivided, and established 
pairs of conjugate nuclei iAB) + (ab) in 
every coll of the peripheral hyphffi of (AB), 
while (AB) nuclei entered the mj^lium 
(ab), divid^ and subdivided and estab 
lished pairs of conjugate nuclei (AB) + (ab) 
m ®voty cell of the peripheral hyphse of 
(a6) This was indicated by the appear 
ance of clamp connexions In the large 
haploid mjroehnm (A B), clamp connexions 
appeared on the (AB) hyphe on each 
side of the inoculum (ab) progressively 
(vide crosses in Fig 4) and the diploidisa 


course of three days In 42 hours after the (ab) 
moculum had boon deposited and about 40 hours 






iDTeollmD fron the end of the aeoond to the end of the twelfth dejr The 
(XB) nurcelhiin wh Inoonlated with > tiny byphnl maie of an (eh) 
myedtnm after 9 days of growth (pertptiecy ahoam by heaTlrr Inoar 
elrela, No 9) at the iwo hour The (a») myodimn dMcddlaed the [AB) 
nyeeiJnm In the eonne of three daya The oroaaei abov where elamp 
oonnexlana were obaerred at partlonlar ttmae The (ailnnolel muit have 
ttayaUad more than S em or SO mm through the UN) hypbw in about 
40 houra or more than 1 5 mm per hour Iiro-thlr^ the actual alae 

tionf of the (AB) mycehum was effected m the 


, 

formatlaa of odnlnada nuclei 

is^m^^ssr. 
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Introduced here for the Srrt time 

IgMM by a .hap toM.oenji oonye rted.lnto^a 


myeaUnm Into a dIploU myceUnm by tiie 

SgS^of^a^m^iTaErfS: 


aftc r the (ab) and (d B) myccha had come mto 
contact with one another clamp connexions 
had appeared at a distance of 6 cm or 60 mm 
from the inoculum Therefore (ab) nuclei must 
have moved through the hyphae of the (AB) 
mycehum ot an avi rage rate of at least 1 6 mm 
per hour Ihe nuclei could not move m a 
straight lino bkc that shown in hig 4 htoause 
the myoehum (A B) was a three dimensional 
hyphal net work The (ab) nuclei must have 
taken a zigzag path and, therefore, their 
speed of movement doubtless exceeded 2 mm 
mr hour As Lehfoldt s ojd»logical work on 
Typhula erythropus has shown ’ the septa of a 
haploid mycehum undergoing diploidisation 
break down and thus allow nucli i to pass along 
the hyphffi 

The radial rate of growth of the (AB) 
myoehum of Fig 4 was 0 16 mm per hour 
Therefore the rate at movement of the (ab) 
nuclei along the hyphffi of the (AB) mycehum 
— upwards of 2 0 mm per hour — was more 
than thirteen times the rate ot elongation 
of the leading radial (AB) hyphse 

Fig 6 illustrates an expenmoiit similar to 
that just described, except for the important 
fact that a dxpUnd moculum was employed 
3u> instead of a haploid The combination was 
a large haploid myoehum (AB) and a small 
diploid moculum (AB) + (ab) Ag^ the larjm 
haploid mycehum was progressively diploidisra 
In this case, doubtless, (Ob) nuclei the diploid 
inoculum, entered the (AB) myoehum, there 
divided and subdivided, and so provided mates 
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to form conjugate pairs with all the (AB) nuclei 
inlthe penpheral hyphn of the {AB) mycehum 
It has oeen found that a diploid mycehum 
(AB) + (a6) can rapidly diploidise a haploid mycelium 
(dif) or a haploid mycelium (ab) , and also that a 

c d 



Piu A — nUitrani to 
No 1 thr 
<«ll d of tl 


Uu dlidoldlntlon of a haplokt mvatluro (at) by a dtpfotd myielium (dN) (aft) 

L. * . (jxinmil mwt and finw with tin 

• and the (JN) nD<kua of / l» dividing 

Into the ( Pll d thua dltdokllaios It Not a wall 
- In the poll d If dlvMIng No 6 the wall between 
! the danghbr (dN) nocbl haa pawtd throuah It 

j -•(Ykled and aint one of Ita daughttr 

- — ■ ieu d and tin, diploid all 


lu daugliter {AB) nuclei — _ 
nowaeparatiatlieielladand/ and tlie (dN) nt 
the a lU « and d la partly broken down and i 
from d to e No A tin (dll) nnclena of tin 
(d N) nu< lot Into tbe a II e 1 hue the diplol I < 
d In Ita turn dlploidhM>d lint the haploid tell e 


diploid mycihum (^6) +(a21) can rapidly diploidise 
a haploid mjcelium {Ab) or a haploid mycehum 

discovery that a diploid mycelium can 
diploidise an appropnate haploid mycehum is of 
considerable interest from two points of view (1) 
It indicates that, m Coprmua lagopua and other 
similar fungi, the noimal matings m dung balls, 
wood, and other substrata m Nature are not merely 
the haploid matings {AB) x {ab) and (^6) x {aB) 
but are also the haploid diploid matings (A B) x 
{AB) + {ab), {ab)x{AB)+{ab), {Ab) x {Ab) + {aB). 
and {aB) x {Ab) + {aB) , and (2) it also indicates 
that a diploid coll containing a pair of conjugate 
nuclei tan diploidise a haploid cell contaming a 
single nucleus, and thus gives us a clue to the bio- 
logical sinnhcance of conjugate nuclu This last 
point will now be discussed 

When, m a haploid chploid combination, a 
diploid cell contaming a pair of conjurate nuclei, 
say (4/f) + (a6), comes into contact with a haploid 
cell containmg a single nucleus, say {ab), doubtless 
the {AB) nucleus — possibly in response to a stimulus 
received from the unpaued {ab) nucleus — dxmdta 
and sends olf one of the daughter nuclei into the 
haploid cell (Fig. 6, stara 2 and 3) Thus, in a 
very simple way, a di^id cell can diploidise a 
haploid ceU Doubtless, also, when a lar^ haploid 
mycelium has been inoculated with a tmy hyphal 
haploid inoculum of opposite sex, the progressive 
diploidwation of the law haploid mycelium is due 
essentially to the fact that a diploid cell is able to 
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diploidise neighbouring haplcnd cells m the manner 
just Buggestra (cf 6, stages 3-6) 

If, whem a large haploid mycehum {AB) made a 
h3rphal fusion with a small haploid inoculum of 
opposite BOX {ab), an (a6) nucleus on passing mto 
an {AB) cell immediately 
fus^ with the {AB) 
nucleus there present, an 
(^ai36) nucleus would 
result and progressive 
diploidisation m the 
thousands of other {AB) 
cells the {AB) nuclei of 
which awaited partners 
would be impossible 
However, since the {ab) 
nucleus is attracted by, 
but does not fuse with, 
the first {AB) nucleus 
it meets, it is possible 
for it to divide and send 
off a daughter {ab) nucleus 
mto the next haploid 
{AB) cell and thus con- 
tnbute to the diploidisa- 
tion process 

The organisation of the 
nuclei m conjugate pairs 
{») + {») instead ra as 
isolate nuclei (2a) in 
the diploid mycehum and 
fruit body of Copnnua 
lagopua and other 
Hymenomycetes results, it is true, in delaying 
the fusion of nuclei of opposite sex until the 



basidia come into existence, but it has the great 
advantage that, in the diploid mycelium or 
m a diploid ceU of a haploid mjrcehum under- 
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going diploidisation, each member of a pair of 
conjugate nuclei retains its identity, so that one 
member of a pair can divide independently of the 
other member of the pair whenever such a division 
IS able to promote the diploidisation of another 
haj^oid mycehum or of an aiijaoent haploid cell 

Tlie sexual process (fertilisation or conjugation) 
of animals and most plants is relatively simple in 
that two untceUvlar and umnudeate gametes fuse 
to form a unicellular and uninuclear zygote On 
the other hand, in the Hymenomycctes the sexual 
process is more compheated, because it takes place 
between muUteellular and muUtnucIeate mycelia 
and results m thf dtplotdisatton of all the grouing 
rdU of each myiehum It is the non fusion of 
nuc lei of opposite sex and the establishment of con 
jugate pairs of nuclei which makes this diploidisa 
tion possible 

The development of a haploid hypha (ab) or 
(AB), which has just become chploidisM owing to 
the entry into it of nuclei denved from cither a 
haploid mycehum of opposite sex or from a diploid 
mycchiim (^B) + (n6), is shown in Fig 7, where it 
will be seen that, as the cells grow m length or 
branch, conjugate nuclear chvision takes place, 
and that each conjugate nuclear division is accom 


panied by the formation of a clamp connexion 
When, in a dung ball, a diploid mvoohum of 
PopnituA lagopiu, hko that shown in Fig 7, sta^ 
3, moots a haploid mycehum (AB) or (ab) of the 
same species (if Fig 2) the diploid and the haploid 
mycelia doubtless fuse hyphally and the diploid 
mycelium diploidiscs the haploid mycehum (ef 
Fig b), thus increasing the chances that one or 
more vigorous diploid fruit bodies dc veloping all 
the possible sexual kinds of spores (AB), (ab), (Ab), 
and (aB) will be produced rather than one or more 
relatively feeble haploid Iruit bodies developing 
only one of the four possible sexual kinds of sjiores 
There can be no doubt that, in f opnnvtt lagoput 
and in othc r similar Hymenomycctes, the chploidisa* 
tion of haploid myicha by appropriate diploid 
mvc c ha is a distmct aid to rcpicxluction * 

In conclusion, the author desires to acknowledge 
a grant in aid of the work made by the Research 
Council of Canada and valuable assistance in making 
the expenmentfl gi\cn by Miss Ruth Macrae 

* W r Uann* I lie Pnil U w nl \ In ( opnHiu la fopiu AimaJa 
oj Botany vol J» pp 431 4 >7 , lu^ 

* Iloruthv Ni»ton Thp Uintribullnn ot Spom of T)l\er»<< Sex on 
thellynirnhim of ( qsnHHt facK>pu< iltd vol 40 pp SHI U17 192S 

* W Ixhtoldt uhtr iIh I iitKtiliunR dtH Va irmvcela txt lii.toro> 
Uiallltclitn Itaal liomv tton Hrlioiyia Bd 64 pp 30 ol 1023 

* A fullir dlHiiiwinn of cnnJnuatL niitlil hi* Imiii prepued lot 
Tol 4 < f th< author a K* m arches on V imgl 


Recent Hydro«Electnc Developments m Switzerland 

Ry Dr Bbysson Cunninuham 


I ^ROM the report for l‘)29 of the Swiss Service 
des Eatix, it is to be gathered that develop 
ments of hydro tlu. trie energy have been prose 
cuted during ruont >ears with unabated enterprise* 
and zeal There was merely a slight failing off 
dunng 1929 in the productive capacity of the jiowcr 
stations, due essentially to the intense cold in the 
early part of the year and to depletion of the water 
supplies m the autumn The returns show a total 
of 4178 million kwh as (ompared with 4410 
million kwh and 43'50 million kwh in the two 
years immi‘diately preceding The miverso con- 
ditions necessitate recourse in a large measure to 
the Buppbes of water stored m the lakes, and the 
deficit was only made good towards the end of the 
year 

The most important installation put mto omra- 
tion dunng 1920 was the power station at Handeck, 
in connexion with the nver Aar, an undertaking of 
the Forces Motnees de 1 Oberhasli & A , Innert 
kirchen This has a present capacity of 60,000 
horse power, with an ultimate possibihty of 120,000 
horse power Among projects still in course of 
construction at the end of the year may be men 
tinned an installation on the Dixence in we Canton 
of Valais, of 176,000 horse Mwer, and another of 
60,000 horse power at Monte Rottino in the Canton 
of Ticino An installation of 140,000 horse power at 
Rybuig-Schworotadt on the Rhine will be partially 
Swiss 

It IS computed that, on Jan 1 last, the power 
stations in Switzerland, either in operation or m 
course of construction, aggregated a total capacity 
of about 2,700,000 horse power Some of these 
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stations arc of considc ruble indnidual capacity, 
among them being those of Veinaiar (('anton 
Valais) for the Swiss lidiral Ruilwa\, 108,000 
home power , Waggital (Zuruh), 90,000 horse 
power Ijontst h (Glams), bh 000 horse power , and 
Laufeiiburg (Rhine ), 05,1^) hoist power 

A recent \isit to the Fngodinn brought mo mto 
elose proximity with a numbtr of h\dro electno 
installations which have inatcnahsed during the 
past quarter of a f t ntiiry Tlie district is narticu- 
larly rich m site s affording scope for power develop 
ment and some of these have now lacii exploitm 
almost to the full i xtent of their capacity One of 
the moat striking examjiles which I hud on oppor- 
tumty of inspecting, is the undertaking of the 
Brusio Power Company, which has its headquarters 
at Poschiavo in the extreme south of the Canton of 
the Gnsons and within a short distance of the 
Swiss Italian frontier 

The senes of stages b\ which the Bnisio Power 
Company develops the hydraulic capacity of the 
southern slopes of the Bermna Range and the 
Poschiavo ValW commences at the summit level 
of the Bermna Pass, where there are two sheets of 
water forming a natural reservoir fur impounding 
purposes at a level of 2200 metres above the sea 
The two sheets of water, more or less frozen, of 
course, dunng a considerable part of the year, are 
Lago Bianco (White Lake) and Lago della Scala 
(the precise signification of which between ‘ stair- 
case , ' scale ’, ‘ succession ’, and ‘ landing plaoe ' is 
not easy to determine) The former is much the 
larwr m the two, but they are so closely adjacent 
wiuim a common depression as essentially to form 
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le basin, which has been adapted so as to 
e a supply of 15 mUIion cubic metres of water 



for power purposes. To this end, the two lakes 
have been connected and by means of dams at 
each extremity of the basin the water level has 
been raised 5<6 metres, brinmng the surface up to 
2236'16 metres above sea level over an area of 
1-36 square kilometres. Under normal working 
conditions, the water level can be lowered to 2226 
metres, which is the state of affairs shown in the 
^otogrwhio view of the basin reproduced as 
f4g. 1. In order to augment still further the avail- 
able resources, a set of three pumps has been 
installed for drawing water from the deeper portion 
of Ijake Bianco, by means of which the level may 
be reduced to 2210>16 metres above the sea, the 
maximum difference in level between the fully 
impoimded and the most depleted condition being 
thus increased to 26 metres 

The Bernina Lakes reservoir is fed by an average 
annual precipitation of 1600 mm. in the catchment 
basin and by summer seasonal meltings from the 
Cambrena glacier. 

From the snow and ice of the Bernina ridges 
two main volleys descend towards the south 
eventually merae into one another in the Poschiavo 
plain. tJne of these, the Val Pila, receives the 
natural overflow from the two lakes described above 
and also the dischum from the Palfl glacier at the 
foot of Pis Palfl on Ihe ledge overlooking Cavoglia, 
where it gives rise to the torrent Cavaghasco ; the 
other, the Val Lagond, receives the flow of the 
upper Poschiavino, fed in turn by the streams from 
the Val di Campo. The Poschiavino, united with 
these tributaries at Bobbia, passes through the 
valley of Poschiavo, having by this time attained 
an appreciable amplitude of flow, so far as Lake 
Posch^vo. This is an extensive natural basin 
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lying at a level of 964 metres above the sea and 
^ving a superficies of 1'96 square kilometres. It 
is utilised to the extent of pro- 
viding 14 million cubic metres of 
water for a power station below. 
For this purpose a retaining dam 
has been constructed across the 
bed of the Poschiavino at the 
point of exit from the lake and 
provided with an intake which is 
suitable for taking the discharm 
consequent upon lowering the 
lake level by 81 metres. The 
lake is replenished in due course 
during the season of melting snow. 
After leaving the lake at M^hino, 
the Poschiavino desoends 433 
metres in a horizontal distance of 
5 kilometres to the Bwiss-Italian 
frontier at Campocologno. Be- 
yond this station there is one 
further stage of development at 
the junction with the river Adda 
near Madonna di Tirsno. 

In all, the series of progressive 
developments consists of five power 
stations, situated in sequence at 
Palfl, (kivaglia, Robbia, CaniM- 
Cologne, and Poschiavino ^e 
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first of these, which receives its supply direct 
from the Bernina Lakes and the Palfl {paoier, has 
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a capacity of 15 200 horse power Cavaglia power 
station at a height of 1709 metres above sea 
level develops 10 000 horse power Robbia (Fig 
2) at a height of 1082 metres develops 16 000 
horae power C ampocologno (Fig 3) at the level 
of 531 metres develops 45 000 horse power making 
a total withm Swiss territory of 88 000 horse power 
to which 18 to be added the 14 000 horse power 
of the Posohiavino station bringing the total up 
to 100 000 horse power 

Nor 18 this the full tale of possible exploitation 
The storage eapacity of the Bernina Lakes and of 
that at the foot of the Palu glacier an. susceptible 
of further artificial developments The waters of 
the upper reaches of the Posohiavino in the Val 
Lagone and of its influents from the Val di ( ampo 
are capable of being brought into 
use as well as those of the Cava 
gliasco the Bomina and the Palu 

The record as it stands at present 
however IS a most mterestmg 
example of the detailed step by 
step utilisation of the full resources 
of an Alpim watercourse from its 
soune in the glaciers of the summit 
to its final a^rption in the com 
paratively low lying and alow 
moving nver m the valley below — 
a descent which amounts to nearly 
6000 feet The conditions of course 
cannot bo paralleled m (irreat 
Bntain but they are of interest as 
indicating how vast resources of 
power in mountamous regions 
which for lack of knowledge and 
need of incitement have been 
Ignored or neglected in the past 
are now bi mg brought into efiective 
service The worn m question 
have been executed during the 
period of a quarter of a century 
oommencmg m 1903 the first in 
stallation at Oampooolomo having 
materialised m 1906 and the stations at Palu and 
Cavaglia having been put mto operation at the 
close of 1027 A tribute is due to the initiative and 
foresight of the progenitors of the undertaking as 
well as to the slull and enterprise with which the 
various sections of the work have been designed 
and earned out I must also take the opportumty 
of expressing my acknowledgments to the Brusio 
Power Company and in particular to the director 
Herr Rickenbaoh for the facihties which were 
courteously afforded me for inspecting the whole 
senes of stations and for the information and 
photograifiiB whmh have been kmdly supphed at 
myiequest 

The electnc current which is ^crated at the 
respective stations is transmitted between them by 
three pnnoipal lines of altematmg current three 
phase ^ OtiO volts 55 (XK) volts and 140 000 volte 
Ihe ]omt supply is transmitted northwards for 
utilisation m Switzerland by the Bernina Railway 
the Bhaetian Railway and bv various local centres 
m the Fn gadine and even so far as 7unch south 
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wards it is exported into Italy whore it is linked 
up with the system of the llombardy Company 
serving the provmce of that name 

Had time permitted it would have been mterest 
mg to inspect the senes of power stations belonging 
to the A C BUndnorKraftwerko and located m the 
valley of IVattigau in the Ixiwer Fngadinc These 
have been m operation since 1022 23 and com 
pnse installations of 14 UOO horse powt r at Kublis 
of 10 000 horse power at Klosters and of 7500 horse 
power at Schlappm Ultimately the aggregate of 
the capacities is to be imnased to 55 000 horse 
power 

Also alongsi le the track of the Kh'ietian Railway 
from Btvtrs to Chur there is a power station at 
Ihusis at the entrance to the Via Mala Gorge which 
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utilises the water of the Hinti r Rhme and develops 
energy to the extent of 13 500 horse poaer which is 
supplied for the use of the railway system The 
Aloula station not far distant of 26 600 horse 
power should also be mentioned it supplies 
current to the municipahtv of Zunch as also does 
the Heidsee station of 13 000 horse power Other 
sites are m course of exploitation 

Sufficient however has been enumerated to show 
that even on a quite casual and vriy cursory survey 
there is impressive evidence of notable activity in 
the reahsation to the fullest pr ssible extent of the 
wonderful hydraulic resources of the numerous 
mountain chams which form the predominant and 
charaotenstio feature of the country That this 
development has been and is of the greatest 
econonuc benefit to the Swiss oommumty cannot 
be doubted for a moment Natural hydraulic 
power 18 an asset of the highest importance self 
replenishing and unlike coal deposits not subject 
to exhaustion 

Impressive uid inspiring as is the solemn 
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grandeur of the crests and pmnaoles of masidTe 
rock and ice which tower to the beavena in stately 
solitude, great mountain ran^ have a further 
elaim to distinction in an age of pressing utilitarian 
needs. The Alpine panorama with its multitudin- 


ous snowflelds, glaciers, torrents, lakes, and riven 
is no less wonderful as an example of how Nature 
contrives to compensate a country for its eoonomio 
deficiencies in one respect by benefits of equivalent 
value, though of another kind. 


Obituary. 


Da. Lewis Evans. 

I N the Lewis Evans Collection of Histone 
Scientific Instruments is a small jointed rule 
of ivory, inset with a compass needle, and engraved 
as a portable sundial. It was a s^ial favourite 
of Dr. Lewis Evans, whose death occurred on 
S^t. 25 last, because it bears the inscription, 
“ Begistcred 1863 ”, which by a happy chance 
was the year of his birth, on Feb 16. Twenty 
years later Francis Galton might well have included 
the Evans family among those English men of 
science whose hereditary influences and education 
ho described at the Royal Institution, for at least 
four generations have achieved scientific distinc- 
tion The Rev. Ixiwis Evans, vicar of Froxfleld, 
1788-1827, was an aceomjilished mechanician and 
astronomer, who ground his own specula, recorded 
observations, and continued to 1864 the calculations 
on Fc'rguson’s Astronomical Instrument and Kotiila, 
published in 1817. He had been educated at Merton 
College, Oxford, was instructor in mathematics at 
the Royal Academy at Woolwich, and became a 
fellow of the Royal Society in 1823. He was in 
the habit of coinmuiiicating mathematical notes to 
the Reading Mercury under the nom de plume at 
‘ Fehx Ford ’ (anagram of Froxfield), some of 
which are preserved with his lecture MSS in the 
liewiB Evans collection One of his sons, Thomas 
Simpson Evans, LL D., became an assistant at 
Greenwich and, later, mathematical instructor at 
Woolwich His grandson. Sir John Evans, K.C B , 
for many years treasurer of the Royal Society, 
attained to siiocial eminence as an antiquary, a 
branch of study which has been materially extended 
by both his sons — Arthur, who has also the scientific 
blue-ribbon of F.R S , and Ta'wib, the subject of 
this notice, who ilied on Sept 26 On the distaff 
side, two ancestors had also achieved similar 
distinction, namely, John Dickinson, F R S ,F S A., 
and (h'orge Dionysius Ehret, F.R S , the inimitable 
flower painter, who was bom at Erfurt in 1708, 
and died at Chelsea in 1770. 

Owing to the mat demands made upon his 
time and energy by the needs of a great manu- 
facturing business, Lewis Evans was more than 
forty years of a^ before he published his first 

E r, ‘‘On Pocket Sundials”, a modest article 
rated by neatly executed cuts of the author’s 
own drawing This was followed by a fuller 
contribution upon the same subject to Mrs. Alfred 
Gatty’s standard “ Book of Sundials ”, 1900. 
His knowledge was largely based upon his own 
rapidly expanding collection of soientifie instru- 
ments, in which a ^rfect Roman portable dial of 
about A.D. 300 wras then one of the greatest treasures. 
In 1901 there appeared in Arehaalogia the account 
of another of his discoveries — ^the original dial of 
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0 lt brass made for Cardinal Wolsey by Nicholas 
Kratzer, who at the time was ‘‘ reading Astronomy 
in the University by the command of King Henry 
VIII and soon after mode by Cardinal Wolsey his 
Mathematical Reader when he first settled his 
lecture there ”. Kratzer was made a fellow of 
Corpus by Richard Fox in a.d 1617. 

From this time on, many writers at home and 
abroad drew upon the experience of Dr. Evans, 
notably Dr Joseph Drecker of Dorsten, and with 
the dispersal of other collections his own collection 
grew. It was many years lx*fore he could obtain 
an astrolabe, but “ nothing succeeds like success ”, 
and the first ho acquired was soon followed by some 
three score others, the most important of whioh 
he figured and described in ” Some European and 
Oriental Astrolabes ”, in the Archepological Journal 
in 1911. In 1022 he offered the whole of his 
unique collection of dials and early Hcientifio 
books and instruments to the University of Oxford. 
It is by far the most important collection of the 
kind that has ever been given to a university; 
and owing to peculiar circumstances, the present 
gift IS a lasting memorial to the noble-minded 
generosity of the donor for, like the Mensing 
collection, it might quite easily have been sold for 
a fortune to America, and thus have been lost to 
Europe. Incidentally it has servcii os a nucleus 
around which other bem-factors, including many 
Oxford colleges, have deposiUHl instruments and 
objects of value for illustrating the progress of 
scientific studies and research in the University, 
In the past five years the sjiace needed for the 
proper exhibition of the collection has doubled in 
area, and apparatus of the very greatest im|X)rtanoe 
has hod to be refused, on the ground that the best 
exhibition space available in the Olil Ashmoloan 
Bmlding is still being occupinl by the staff and 
books of the Enghsh Dictionary, although that 
work was complete many months ago. 

As was recently pointed out in Nature in a letter 
signed by the president of the Institute of Physics 
and others, scientific instruments, often the land- 
marks of invention, are lost so long as they are 
hidden and not in the charge of someone who 
appreciates their scientific value. No one realised 
this more vividly than did Dr. Lewie Evans himself. 
Although an ardent admirer of art and craftsman- 
ship, he felt that to place unique instruments of 
science among art objects in a gallery of art, as 
is the case in the British Museum and at South 
Kensington in London, or at the Ashmolean Museum 
in Oxford, or to group scientific apparatus among 
books and to catalogue it as ‘ manuscripts ’, as is 
now the practice m the Bodleian Library, is both 
derogate^ to science and destructive to the proper 
study of its history. He therefore determined tW 
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hifl ooUeotion should either ' go to the hammer \ or 
ela« be shown as a sciontifio collection with all the 
advantages of exhibition that art collections usually 
enjoy. By the greatest good fortune, a part of the 
most historic building connected with the early 
history ci science in Britain, the Old Aahmolean, 
was available, and this bemg approved by Dr. 
Evans, was sJlocated by the University to his 
collection. The Goldsmiths’ Company vot^ £1000 
for initial expenses, and is now offering £600 more 
if and when a greatly needed extension of exhibition 
space is forthcoming either in the Old Chemical 
Laboratory or in the original meeting-room of the 
Oxford Scientific Society of 1083 A benefactor 
to complete the good work which Dr Lewis Evans 
has so generously begun is urgently needed, for 
the losses of most important instruments are great 
and arc continuing. R. T G 


Thb lliaHT Hon. Edwaho Allkn, 

Baron Bbothkrton of Wakkfiri.d 

Thb career of a great industrial leader is not 
one which demands from him a platform exposi- 
tion of his aims, policy, and programme as a 
condition of success, but perhaps all the more on 
that account any self-revealing utterances from 
such a man have a peculiar interest and special 
value. With Lord Brotherton, who died on 
Oct. 21 at the age of seventy- four years, it so 
happened that, in the last few months of his long 
and strenuous life, circumstances combined to 
break the barriers of cnnstitutioual rew'rve and 
led him to speak to sympathetic listiuiers of his 
experiences and aspirations. 

Three occasions, different in character, come 
to the mind of the present wTiter The first of 
these was the laying of the fuundation-stono of 
the Brotherton Library at the University of 
Lccils. Lord Brotherton there spoke in firm 
voice and measured sentences of carefully pro- 
pared wording to an audience of the Umversity 
and its friends It was a dignified expression 
of what was m bis mind m making this onerous 
monetary gift, which should enable the Uni- 
versity to erect a noble budding for the housing 
of its library, and in adding thereto not only 
the fine collection of books which it had been his 
pride to bring together m his own home, but also 
an endowment to secure their core and maintain 
their usefulness. 

On the same evening Ixird Brotherton was the 
guest of the University at a dinner, and there, 
speaking with feeling and in simple, direct, and 
unprcptmkl languam, it was evident that he had ] 
the greatest possible wish to escape from his | 
habitual reserve, and to get into closer human 
contact with the members of the Senate and 
others whose academic life and outlook were 
necessarily so different in some respects from his 
own. The sincerity and unconventionahty of this 
speech were remar^bly impressive. 

On the third occasion, a little later. Lord 
Brotherton was in the midst of his fellow-members 
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of the Society of Uhemical Industry, who had 
marked their appreciation of his high standing 
and achievements as a master of their calling by 
conferring upon him the Messel medal and inviting 
him to deliver the Messel lecture at the annum 
meetmg of the Society m Birmingham. He 
expressed at once his mtention of dealing with 
what he knew best, and told the story of his own 
connexion with industrial chemistry He told 
how he left Owens Collego to engage, in the first 
place, m the manufacture of ammonium sulphate, 
and sbnweil how he was able to extend his opera- 
tions ill various directions, mainly by orgamsation, 
insight into the opportunities present^ by the 
inti^uction of new chemical processes, and 
the determination to place hm resources boldly 
at the back of any venture which had won his 
confidence So came into lieing and good fortune 
the firm vhich bore his name, and so later arose 
hiB eonnexinn with thf> Cassel (’yaiiide Company, 
of which he became chairman m succession to 
Kir George Beilby 

These three occasions of self-explanation came 
close in lime to the tennination of a career marked 
in equal measure bv outstanding achievement 
and the exorcise of a iarge-minded generosity. 

J W rOBB 


Dr E H. Wilson. 

Tub death of Dr Ernest Henry Wilson on 
Oct la, as the result of a motoring ai’cident, will 
be lamented in botanical and horticultural circles, 
not only in Britain and Amcnca, but also thnmgh- 
oiit the worlil, for Wilson’s activities were truly 
international The news to hand from the 
Arnold Arboretum states that Mr and Mrs Wilson 
were returning from a visit to their daughter and 
her husband, Mr and Mrs G L. Slate, at tleneva. 
New York State, when their car skiddiHl on the 
greasy surface while travelling on the Boston Hood, 
Worcester, Mass , crashing through a fence and 
down a 40-feet embankment Mrs. Wilson was 
killed outright, and Dr Wilson ibwi soon after 
admission to hospital 

Wilson was bom at (Tupping C!amp<len, Glou- 
cestershire, on Eeb. 15, 1876. He entered the 
Birmingham Botanic Ganlens as a student in 1892 
and moved to Kew in January 1897. In the 
lecture room and in the practical work of the 
Gardens it is evident that Wilson soon attracted 
attention, as he obtained first place in several of 
the lecture courses, and was awarded the Hooker 
Prize of the Mutual Improvement Society for on 
essay on Oonifcrw Wilson’s next move was to the 
Royal Clollcge of Science, South Kensington, where 
be obtained a studentship with a view to becoming 
a teacher in botany. 

At this time, the late Dr. Augustine Henry was 
sending home specimens — a few seeds, and jetters 
descriptive of the floral wealth of Hupeh, China. 

I Messrs. Veitch, of Chelsea, decided to send out a 
collector, and asked the then Director of Kew, 
I Sir Willijun Tbiselton-Dyer, to recommend a suit- 
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able maA Wilson was ohoeen and made hu first 
journey between 1809 and 1902 This proved so 
successful that a second journey was ma>^ during 
190J 5 Two further trips followed m 1907 9 and 
1010-11 these joumoys being on behalf of Harvard 
Umvcrsity and a few suteenbers The results of 
his labours are recorded in Plantss Wilsoniann 
which contains descriptions of J36fl species and 
varieties Of these nearly nine hundred were new 
moluding several new genera In 1914 and 1917 
Wilson made two journeys to Japan Ho was 
appointed Assistant Director of the Arnold Ar 
boretum in 1919 iho next year he sot out on a 
two jrtars tour through Australia New Zealand 
India and Central and bouth Africa On the death 
of Prof C S Sargent in 1927 Wilson was appointed 
Keeper of the Aniold Arboretum 

An untiring worker Dr Wilson found time to 
write marly a dozen books on his plant colloc 
tions and studies Ihe beet known of these are 

A Naturalist in Western China 1913 Chemos 

of Japan 1916 Conifers and Taxads of Tapan 
1916 Lihes of h astern Asia 1925 and 

Aristocrats of the Carden 1926 His work re 
oeivtd recognition from numerous learned societies 
mcluding the Victoria medal of the Royal Horti 
cultural Society in 1912 the fieofirty St Hilaire 
gold medal the Ccor^ Robert White medal the 
Veitoh memorial medal and the Rhoiiodendron 
Society a cup He was a fellow of the Amencan 
Academy of Arts and Sciences an honorary M A 
of Harvanl University and in June last Tnmty 
College Hartford Conn conferred on him the 
d^ree cf DSc 

As a plant collector botanist horticulturist and 
author Dr Wilson possessed great knowlodge of 
hiB subjects lie was also himself a very likeable 
man which makes his loss the greater A O 


Pbof Flobian Cajobi 

Wk much regret to record the death which 
occurred on Aug 14 of Prof Flonan Cajon pro 
fessor of the history of mathematics m the Umver 
sity of Califonua An appreciation of his work by 
Prof David Eumne Smith appears m Science of 
Sept 19 to which we are indebted for the following 
particulars hlonan Cajon was bom in Switzer 
land on heb 28 1869 and went to the United 
States when he was sixteen years of age Between 
1889 and 1918 he was at Colorado College first as 
professor of physios later as professor of mathe 
matioB and finally as dean of the Department of 
Fngineenng Throughout this penod he paid 
particular attention to the hwtory of his subjects 
In 1918 he went to the University of Cabfornia as 
professor of the history of mathematics Cajon 
was the author of several works on the history of 
the physical sciences and mathematics and at the 
time of his death was engaged on an edition of 
Newton a Pnncipia His most important work 
was The History of Mathematical Notations 
(2 vols 1928 1929) while his History of the 
Loganthmio Shde Rule (1909) is still one of the 
most authontativo treatises on the subject 


Wb regret to announce the following deaths 
M Paul Apjiell president m 1014 of the Pans 
Academy of Soienoee and more recently Keetor of the 
University of Pans who was distinguished for his 
mathematical work on Oct 23 aged seventy five years 
Dr W R Eckurdt director of the Meteorological 
Observatory at Essen and author of Grundziige 
einor Physioklimatologie der Festl&nder aged hfty 
one years 

Dr W M W Haffkme C I E formerly baoteno 
legist with the Ctoveirnment of India dirtingiuahed 
for his research work on plague and cholera on Oct 
26 aged seventy years 


News and Views 


No one more appropriate than Mr H Q Wells 
could have been found to introduce Prof I 1 
Hogben to his audience on Thursday Oct 23 when 
he read himself m as professor of social biology at the 
I ondon School of Uconc mice Mr Wells hailed the 
new experiment m bnnging biology and economics 
together os the portent of a complete change of 
direction and method for the social and economic 
sciencxM and spoke of it as a most exciting event 
He did not sjare the traditional treatment of the 
dismal sciMice which dealing with human things 
was he said entirely inhuman While pretendmg 
to be a science it began with hypotheses and deflni 
tions m the inedueval mann«', and mamtoined to 
the present time the flavour of acholastuism It 
would not have been Mr Wells if he hod not clearly 
been reji icing m the belief that the new chair would 
be revolutionary with the rapid advances m the 
knowledge of the biilogy of man made in the last 
quarter of a century the now body of knowledge 
which can be brought to bear on sociology and 
economics will bring tliem witbm the region of pure 
scienttfio treatment He defined the scope of Prof 
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Hogben s work as the treatment of one special case 
of the science of ecology the science of the balance 
and welfare of species the study of the fluctuations 
of the human species under the fluctuatmg pressure 
of circumstances Mr Wells paid the London 
School of Economics the compliment of findmg the 
establishment of research mto this new byway of 
sciMice only what one would expect of it and be 
described the new professor as a most hopeful and 
desirable adventurer 

PBor Hoobem b address a synopsis of which 
appears elsewhere m this issue did nothing to damp 
the livehness of Mr Wells s hopes and anticipations 
It was a brilliant example of the exposition of a 
difficult scientific thesis in terms of smooth prose 
enriched by a wealth of humour and htorary allusion 
Prof Hogben is not overwhelmed by the scope or 
the difficulty of the adventure on which he has 
embarked Although Mr Wells suggested that he 
was about to out the first furrow m on almost virgm 
soil it is plam enough that the territory has alrea^ 
been survejmd and that it will not be a random 
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direction that this furrow will take Nevertheless, 
Prof Hogboi sounded warning notes He pointed 
out that the outlook which evolutionaiy biology 
brings to the study of human society is neither a 
philosophy of social reform nor a philosophy of 
social reaction but a philosophy of smial discovery 
Above all, he drove homo the need for discipbne, 
reetramt, and detachment m the discussion of the 
genetioal foundations of nuial euid occupational 
Btratifioations m human soc lety To force tlie 
issues mto the political arma at the present stage of 
inquiry would be to render these virtues impossible 
to exercise In conclusion, Prof Hogben, changing 
the metaphor, begged that an astronomical estimate 
should be taken of the tune requiroil for the seed 
now being sown to geimmato Accepting the conolu 
sions of Sir James Jeans, the bchool of Loonomics has 
five milhon million years of life in which to cherish and 
tend it Prof Hogben mdicated that ho confidently 
rehod upon the School, with its tradition of free in 
quiry to extend the necessary care and sympathy in 
its early, tender stages 

Sin Davtd Pbain s Alexander Podler Lot turn do 
liveredinthellmverHityof LiveipoolonOot 22 under 
the auspices of the British Scienco Guild and the 
University, explored the troiihlesomo problem of tho 
academic attitude towards appl led s< lonee Phe term 
science discipline, whu h was Huxley s description of 
tho methods of obtaining natural knowledge con 
trasted with technical exeicise in the omployment of 
natural knowledge, opened the door for a review of 
Huxley s ideas concerning the place of science m the 
umvonitiea, side by side with an historical account of 
the changing mutual relationships of the arts and the 
sciences smee the fourteenth century hir David 
Pram had no difficulty in showing that m Huxley a 
mind the purpose of science disciplme was twofold 
to furmsh those who wished to serve the community 
BCiMitifloally with the kmd of natural knowledge that 
would prepare them for tcohmcal training, as well as 
to render aU scholimi m any ideal university com 
potent to appreciate the aciontihc help afforded the 
commumiy by those specially trained to give it To 
orientate the first of these purposes falsely, wliile 
wholly Ignoring the second, is to accentuate the anti 
thesis held to exist between ‘ pure ' and ‘ ^phed ' 
science, and leads to the neglect by those entrusted 
with imiversity orgamsation of the ‘ patient study ’ 
of the special features of science disciplme for culture 
and science disciplme for training that Huxley clearly 
envisaged The idea that an advance m natural 
knowledge, however slight, is of greater oonaequenoo 
than any application of natural knowledge, however 
important, arises from an unreal distmotion between 
* pure ’ and ‘ applied ’ science Teachers of natural 
history m the eighteenth century used system, and 
teachers of philosophy m the sixteenth century used 
ocmtroveisy, as «ids m themselves, with well known 
eonsequenoes Twentieth century teachers of science, 
said Sir David Pram, have to guard themselves 
against a like misuse of dtsoovery 

Hxncurr's views oonoeming the place of soioioe m 
umvemtiea were comprehensive Science implanted 
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m the misnamed Arts faculty was to lead men to 
an understanding of all tho methods of obtauung 
knowledge Acquisition was mcidental, but mevi 
table and extensive The w lence faculties wore to be 
intensive supplementary to aits, and pieparatury to 
tiaming but nevertheless cultural as a matter of 
notessity It is a cunoiis reflection on the antagonisms 
that piaise of tho useful engenders that art (m the 
unequivocal smgular) has survived similar trials 
Surely no artist now evir wornos his head about art 
for art s sake , not becauso he has comprehended this 
once provocative assertion oi disposeil of it, but be 
cause it has cousod to stand for anything real A 
quarter of a century later, scienco for science s sake 
still has power to wound Science for tho sake of its 
supieme mtelleotual intciest is not somothing that 
leads to tho contrasting of hccuiid rate advancement 
with first rate application Ac live and powerful 
mmds are not usually undiscmnmatmg They imply, 
as a lulo, powerful motives Science for the sake of 
its impii ssive material consequences is none the Ices 
science Another reflection concermng the place 
rathei tlian the mutter of Sir David Pram s stunulat 
mg address is that the University of Liverpool is now 
tho only scientific bcsly m I iverpool that could 
invito an Alexander Podli r lecturer in accordance with 
tho conditions of Uio foundation The courtesy of the 
University is warmly appreciated by those concemeil 
m arranging the lecture but it may be remarked, for 
the encouragement of creative culture m Liverpool, 
that tho learned societies that still flourish m some 
Scottish and provincial centres have not only a great 
and honourable past but also a respoc table present and 
a worthy future Reference books give the Royal 
Institution of Liverpool a theatre a hbrary, a lecture 
room, a museum, a room fur tho use of scientilic m- 
stmmraits, and even a laboratory Iho functions 
that these amemties suggest should be restored to it 
Tbk centenary lelebiations of the Royal Geograph 
loal Society begm on Oct 21 , when the Duke of York, 
representing the King who is the Society s patron, 
formally opened the new lecture theatre and the 
hbrary and other buildings which have been added to 
the Society 8 house at Lowthor Lodge, Knnsington 
Qore In declaring the building open, the Duke of 
York mentioned that the tmciety is the third of the 
great geographical sociotim of the world to celebrate 
Its centenary, having been preceded only by the 
Sooi^ de UAigraphie de Pans m 1021 and the 
Ueeelbcchaft fur Erdkunde of Berlm m 1028 The 
new lecture hall has seating aoconmcxlation for at 
least 860 and its acoustics ate admirable A wide 
ambulatory connects tho old building with the new, 
and its oiromt givee ample siiace for movement and 
oonversation after evening meetings 1 he hbrary and 

map oollections now have considerably increased 
space Addressee of congratulation were pree«ited by 
delegates r^resmting many geographical sooieties 
throughout the world and kmdred societies in Qreat 
Bntam Several of the visiting delegatee were made 
honoraiy members of the bociety 

Ov the evening of the opmung day of the oelehra- 
tions, addreesee on the history of the Royal Qeograph 
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iral Society were delivered by Sir Charles Close (presi 
dent). Dr }l R Mill, Mr D Vieshiield, Sir Fiwois 
Younghiiiband, and tlio Marquess of Zetland On the 
following ilay there began a senes of paiiers on the 
habitable globe Dr A Penck refuted the theory 
that within histone times theie has been any eon 
Hiderahle or piogrossive ihunge of climate in Central 
Asia, and Prof J W f.regory outlined the evidence 
against any change of climate in Palestine withm the 
same {m nod Mr L B S T eakey, in speaking of Bast 
Afnca stated that the suitability ot conditions m that 
country for permanent white settlement have yet to 
be piovod, but he believes that they are probably 
favourable This senes of i>a|Krs was continutsl on 
the next day bv Prof A M C arr Saimdeis and 
others and several shoit paiiers on stnking episodes 
in intent exfiloiations were givi n by various tiavc Hers 
Oilier events in the celebrations me hided a its option 
of delegates and fc llovis in the Soc i< ty s house on Oct 
22 and a ccntciiar 3 dinni r on Oct 21 at which the 
Prince of Woles prcHidod 

J Ha Cl ntciiaiy of the hiith of fohn Whitaker Htilke 
eminent as usiiigcon and a geologist oocursonNov (( 
In hiH day hi uiis ]iitsidont of the (reologital biKioty 
ot London (l»8i 84) and jiosident of the Royal 
tollego of Siiigeons (1801 05) an unusual asscKiation 
of HcKiitifu iictivitifs Bom at Deal the son of a 
mediial piaititioner in the toan he waa educated m 
Oemiany and at King s t olltgi School He retidoied 
mediiai seiviio m the Crimean War, liecomuig after 
wanlssuigcontoMiddiestx Hospital where ajwrtfiom 
geology most of his life s work waa uccomphshod In 
185*1 Ins well known essay Diwasts ot the Retina , 
was awarded the lacksoninn prize of hia college It 
was followcxt by a ticatise on the ophthalmoscoi>o 
an insttiiment in use m (lOitnany but at the time 
imfamiliiir amongst 1 iighsh prac titioners He edited 
(with 1 Kiiidon Sanderson) the collectcxl pafiers of 
Sir William Bowman Hiilke was elictcd mto the 
tellouship of the Royal Society in 1887 his claim 
being based nxclusively on ic searches niatiiig to the 
anatomy and ])hysiology of the retina in man and 
the low* I animals ])aiti( iilnny the reptiles His 
knowledge of comfiarativc anatomy and es[>cc tally of 
osteology enablc>d him rapidly to grasp the meaning 
of strut tures presented by the remains of fossil verts 
brates It is said that ho foimd relaxation fiom pro 
fossional anxieties by woi king with his own facile chisel 
on the fleeing of fossils from their matrices Hulke 
was a faithful servant of the Geological Society, 
occupying not only the presidential chair, but also 
filling the iKjsts of secretary and foreign seciotary 
He died in Ixindon, on h eb 19 1895 

Thk h reshwatcr Biological Assck latioii, the prmci{>al 
object of which is to eeoure the establishment of a 
freshwater research station to investigate the numor 
ous outstandmg {mblems of freshwater biology has 
secured the suppqirt <>f the leading scientiho societies 
andr «f a large proportion of the bodies mterested m 
water pollution freshwater hshenea, and the like 
The ccmference convened by the Council of the 
Assck lation at Fishmongers Hall on Feb 21 lost (see 
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Nattirf, JBeb 15, p 241) afforded sinking evidence 
of the mternst displayed and showed that there was 
a real and widely felt neetl for such a staUon Promises 
of fmanc lal support in the form of annual grants have 
boon received Irom many sources, but they are ocm 
ditional ujion the actual foimdmg of the station as a 
research centre The Louncil is therefore makmg an 
appeal for contiibiitions towaids a fund fortheestab 
Iishment and initial eqiiqiment of tlie station, and 
sevc ral hundred ixiiinds have already been subsenbed 
To make a satisfactory beginning a sum of between 
tluee and four thousand pounds is, however, required 
The f ouncil is appealmg esjieoinlly to thoso interested 
in freshwater such ns public bodies resiKjnsible for 
water supply modical ollii ers of health watei and 
sanitary enginc^is fisheimcn, and naturalists, who 
should realise the importaiu e of the projoc tod station 
m I elation to the conservation anil devolopment of 
fnshwateis and their amenities on an economic and 
scientific basis (.oiitribntions should bo sent to the 
treasurei of the Assck lation Mr D J Stoiiifleld, 
b Chadwick Road I oytuiistono Tlie cliairmaii of the 
( ouncil of tlic Vssociation is Piof I E hritboh and 
Ml J? Balfour Browne Winscombo Court V5in8 
iHimbe Sumersot, is acting socretaiy 

In an luldrcws to the Liverjxxil Cintro of the In 
stitntionof Lloctncal Engmiors dclivoieil on Oct 20, 
Mi A f Piatt gave mti resting statistics illusliating 
the veiv rapid growth of tiloplionv Tb< fust actual 
talking instrument was constructed m 1875 and on 
Mar 7 1870 the famous Bell jiatent was issued In 
1*)29 the Bell System of the Amcncan Teli phono and 
Telegraph (o luntrollod nuiety millmu lines with a 
total of about sixty five million calls a day If we 
count companies in the United StaUs wo tind tliat 
the Bell lelojihone ( o is only one m ton thousand 
home of these cornjmmos however me very small 
A univerBal linkage of all the telephones in the world 
by the aid of radio transmission is in process ot realisa- 
tion It IS un)K)Muble to stjiarate the local exchange 
from the longdistance telephone system as each la 
mutually dojiondent on the othi i In (,reat Bntam 
an uninense piognunmo of building and exchange 
plant rcconstiuction has been worked out smee the 
55ai Ihere aie now neatly 5000 exchanges more 
than 500 ot whic h arn automatie Wlien tho business 
man following tho Anieneon custom, needs a tele 
phono not only in his offiee but also m his sitting 
rcKim and bedroom, the present late of growth of 
telephone will nval that of radio broadcasting in 
Bntam whieh in the short space of seven years has 
attracted more than tliree million licensed listeners. 
Post Olhc e officials i onsidor it very desirable that the 
telephone habit be cultivated It is suggested that 
this can be tlone by a wider application of the use of 
tho mtemal extension telephone 

Thk presidential address delivered at Newcastle on 
Oct 24 by Mr T McOovem to the North oast Coast 
Institution of Engineers and Shipbuilders was devoted 
to a bnef review of mcxlem shipbuilduig R^ernng 
to the position of tho north east cxiast of Bntam m the 
shipbuilding and engmeenng mduatiy, Mr M Govern 
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said that in. 750,000 tons of nhipA were launched 
in the dutnct, while the machinery completed had an 
aggregate of 682,000 home x>owor (ireat Biitam is 
now building 46 per cent of the world h tonnage, aa 
compared with 67 })er cent m pre War years Ke< ant 
progress in naval architecture is one of steady research 
rather that of epoch making development , but it 
cannot yet be claimed tliat experimental technique 
has reached a stage where we can bo wholly satisiloil 
with the results ubtamable The correlation of model 
tests with actual service results is rendered difiicult by 
the insufficient piecision with which {siwers obtainetl 
at sea can bo measured The chief uncertainties 
arising from attempts to oonelate mixlel and ship 
appear to he m the assosstnent of a fn« tional value for 
the sliip s hull surface the effect of ship proi>ellei 
roughness, the probability of some scale effect in 
extending model results to the ship s actual size, and 
the comparison between screw iierformances in the 
open and m the vaiymg flow obtaining at the stem of 
varymg forms of vessels Discussing the i^uestion of 
od ongmes and steam engmes, Mr McOovem said that 
the inveetigations now pioceoding may result m giving 
a new lease of life to steam as a pi ime mover ihoro 
would aji{iear to lie considerable oronomios obtainable 
by the uso of high pressure superheated steam plants 
while the results already achieved m the shqm of the 
Canadian Pacific Steamship Company are unequalled 
by other prime movers In other directions roseate h 
is also bemg applied to the determination of strains 
and the subject of vibration in ships 

Sib Bobekt Robebtson, the Government ( hemist, 
reportmg on the work of the Government Laboratory 
for the year ending Mar 71, 1930, gives a detailed 
survey of the many activities, mterests, and responsi 
bilities of his department A compaiison with last 
year s report shows that there has been a substantial 
increase m the number of samples exomineil, now 
well above the half miUion mark, the rate of morease 
also havmg naea considerably Tlie chemical staff 
has morea^ from eighty to eighty two , the long 
list of * other activities of the members of the staff 
ogam demonstrates the important part taken by the 
Laboratory m the promotion and application of 
chemical science References to the absence of any 
standard for the percentage of fat m cream and to 
the absence of regulations relating to the marking of 
skimmed or partially slammed milk cheese are 
repeated, and the presence of 2 6 per cent of proof 
spirit m samjiles of non aleohoho ’ beverages is agaui 
reported The number of samples of sea water 
examined for the Admiralty, the Ministry of Agn 
culture and Iishenes, and the fishery Board for 
Sootland shows a substantial mcreoso , this work is, 
of oouise, of noteworthy value m oceanography, smee 
systematio determinations of salmity ccmtnbute to 
our knowledge oonoemmg the drift of water between 
seas of differmg salme contents further study has 
also been made of the diurnal variation m the quantity 
of dissolved oxygen m nvers , this variation is 
traceable m some nvers throughout the year Atmo 
spheno pollution also has been a subject of expen 
mental mvestigation . a standard apparatus and I 

No 3183, VoL 126J 


method for determining the acidity of the air are 
now bemg tested at several stations It appeems that 
free sulphuric acid is present in a proportion which 
doss not exceed a small fraction of tho total sulphurous 
acidity, and that neutral sulphates aio also present 
m small quantities 

Undm the food and Drugs (Ailulteration) Act, 
1928 tho Govominent Laboratory was called upon 
to repot t to tho Tiistices on nineteen samples, with 
the lesult that in four cases the results were m dis- 
agieement with those put for\ anl bv tho prosecution 
All four cases were concerned with milk or butter 
Two samples of turned vogotables exetmined for the 
Ministry of Health containeil copper, wlulst four 
contamed hydrogen peroxide bix samples of lead 
pijMi caiiyiug a muiucqial water supply were foimd 
to (ontam deposits of two kmds one consisting 
mainly of basic load sulphate and the other of basic 
lead carbonate Dohciencies m condensed milk were 
found but most of tho adverse reports were concerned 
with tho lahclluig All consignmonts of tea which 
are imjKirted mto Gieat Britain are subjected to 
examination olhcors of Customs and Lxcise bemg 
trained for the purjiosc of preliminary examination, 
intheLaboratoiy Of about thirty thotwand samples, 
256 cuntamod foreign substances and 217 wcio unfit 
for human consumption Of 1646 samples ot beer, 
32 contained aiscnic in slight excess of tho limit laici 
doi»n by tho Royal Conuriixsion on Arsenical Poison 
mg but m no case (of 85 exammod) was sac charm 
detected A sample of soap alleged to bo made 
wholly from waste potatoes consisted of ordinary 
soap loaded with scxliiim carhunato and starch , whilst 
two samples of meat meal wcie adnlteratod with 
{lotato and aith mineral matter rosjicotivoly As 
the result of further examination ot hmo sulphur 
insecticides It has l>een jiosMiblo to work out tho 
relationships between tlio various suggested criteria 
of strength of these pre lucts During the year more 
than 200 milligrams of high grade radium salt have 
lieen recovered from decayed lummous pamt 

1 HF sphere of work of the League of Nations t om 
mittee on Tntelloctual Co opoiation has recently 
formed the subject of a general mqiui y by a committee 
specially cxinstituted for the puipoeo at Genova In 
the light of this committee s report a number of pro 
posals have lieen submitted to and aiiiirocod by the 
Assembly ot tho League with the objext of doflning a 
programme and improving work m this field Among 
tho changes thus brought about is the constitution of 
committees of exjjerts which will replace tho formerly 
existing sub cxiinmitteos of tho League s International 
Committee on Intellectual Co operation An inquiry 
IS to be mitiated forthwith into the intellectual life of 
our tune with sjiecial leferenoe to methods of eduoa 
tion at all stages m the clifferont oountnee The 
attention of governments is being directed to the 
utility of the work done by the bureaux responsible m 
the diffwsnt countnos for international mtwohonges of 
publications, with the suggestion that they should ‘be 
placed m a position to oot as liaison between learned 
sooietiee for exchanges of their pubhcations and should 
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aooordingly be provided with the neoeeaary funds *' 
The work of the International Eduoataonal Cmemato 
graphic Institute, including the pubhoation in five 
languages of the IntemtiHonal Renew of EdtunUtonal 
Cinematography, is highly appreciated by the Assembly 
of the League , and govemmenta are being asked to 
give their sympathetic consideration to the draft con 
vention, prepared and circulated by the Institute, for 
the abolition of customs bamers which mterfere with 
the distribution of educational films, and generally to 
lend their aid and support to the Institute 

Many generous donors have contributed to make 
the collection of birds m the Hull Municipal Museum 
fairly repreewtative of the avifauna of the British 
Islee liie addition of many specimens and the 
reanangmg of the birds of prey, the waders, and the 
game birds have mode necessary the pubhoation of a 
new Ouide to the Birds by Mr T Sheppard 
In it the collection is catalogued, with records of 
localities, a riiort comment on the status of each 
species, and two dosen illustiations of typical ex 
amples of the style of mounting adopted Perhaps 
it IS desirable from the public pomt of view to keep 
the nomenclature as sunple os possible, and doubt 
lees on this account no racial forms aro mdioated 
But for the study of bird migration or for scientific 
identification more than the Luinean bmomial is 
required and, mdeod, the simple method may be 
misleading Jbor example, it is obvious that the 
specimons of golden plovei (case 209), described as 
generally distributed throughout the British Islands, 
do not belong to the British race at all The Gmde 
contains many mteresting Yorkshire records, and it 
IS unfortunate that the cases should sometimes 
contam incongruous species (crested tit and abnormal 
skylark) and sometimes associate British with foreign 
species which have no Bntish claims (red groiue 
and willow grouse) 

Among the recent acquisitions of the British 
Museum (Natural History) are the following The 
Trustees of the Rowland Ward Bequest have pre 
sentod a fane moimted female specimen of a black 
howling monkey {Alouatta ntger) Ihe female is not, 
as the name of the speuos imphes, black m colour, but 
a mixture of grey and yellow A plaster oast of the 
bust of a young gorilla (John Domd I ) and a cast of 
the entire left foot and ankle have been presented by 
Mr F O Barlow anil will shortly be placed on exhibi 
tion m the Upper Mammal Gallery The Government 
of Greenland recently presoited to the Museum a 
Greenland narwhal The specimen, which is a male, 
10 foot 3 mches m length, with a tu^ 14} mohes long, 
was sent from Greenland packed ui salt and arrived 
at the Museum m excollent condition A plaster 
oast of the animal has been prepared and will be 
exhibited wh«i the new Whale Room, now under 
construction, has boon completed Among the reo«it 
acquisitions m the Department of Geology ore three 
mterestuig fossils — a fash and two palms — ^from the 
lOddle Eocene beds of Boloa, near Verona The fish 
18 a fine example of a rare extonot genus, Vroephen, 
r^ted to the hving flute mouths The palms, which 
No 3183, VoL 126] 


are both on slabs about six feet m length, are almost 
complete qpeoimens of small fan palms The Depart- 
mentof Botany has received a ooUection of 101 seaweeds 
from Sir J Ross’s vo3rage of the Ertbua and Terror to 
the Antarotio(1839-43),presented by Miss Jessie Lefiroy 
The Department alrecidy has the flowenng plants of 
the expedition, to which Dr (afterwuds Sir) J D 
Hooker was natundist Many cryptogams were re 
oeived from 1845 to 1854, and a furthM set was be> 
queathed, together with his Arctic collection, by Dr 
R M (^rmick, surgeon to the expedition, m 1890. 
The collection now added is valuable m extending the 
senes and has an additional mterest m that it was 
originally presented to Laily Franklm 

Sib Robbbt Hadvebui recently delivered on 
address, on the occasion of a luncheon of the Oil 
Industnes C3ub, m which, after giving a general survey 
of the importance of the steel mdustry, that of gold 
faemg taken as a standard of comparuon, ho discussed 
the question of steels for use m the oil mdustry For 
the purpose of rot k dnlls no alloy steel has proved to 
be Bujicnor to plain carbon steel in cutting quahty 
ihe carbon is usually m the neighbourhood of 0 75 per 
cent, but when special care is taken to keep down the 
proportions of sulphur anil phosphorus, the carbon 
may be rawed to 0 85 per cent Carbon steels are, 
however, deficient m toughness so that small quan 
titles of an alloying element, such as U 2 per cent of 
vanadium or 0 6 (ler cent of chromium, may bo added 
with advantage (>rcat care in heat treatment is 
essential as surfaio imperfections give nso to fatigue 
cracks hor the fish t^ bits used m rotary drilling, 
and for core bairel cutter heads, excellent re^ts have 
been obtamed with an mtermodiate manganese steel, 
comparatively low m carbon, but containing 1 9 1 75 
per cent of manganese buch steel, when quenched, 
has a Bnnell hardness of 660 675, and exhibits great 
tmighness The oil industry has also made demands 
on the steel maker for heat resisting steels m con 
nexiim with operations at high tcmperatuies 

An illustrated description of the construction of 
the large remforced concrete tube for vehicular traffic 
which has been laid m the bottom of the estuary which 
separates tho cities of Oakland and Alameda, on 
the shores of tho Bay of San f rancisoo, is given m 
Engineering for Sept 26 and Oct 10 Owing to the 
geological formation, the driving of a tunnel boieath 
the estuary was impracticable and the unusual plan 
had been adopted of buildmg a great part of the 
tube m lengths in a dry dock and then sinking them 
mto position after they had been floated The total 
length of the structure is 4336 ft , and this moludes 
12 tubular sections each 203 ft long, which were built 
in the dock These sections have an external diameter 
of 37 ft and are 2 ft 6 m thick, the concrete being 
heavily reinforced both oiroumferMitiaUy and longi- 
tudinally Internally, the tube is divided mto three 
sections by a ceiling and a roadway, the qiaae above 
ttie celling bemg used as an exhaust duct and that 
under the roadway os a fresh ur duct As completed 
each section weighed about 5000 tons, and as some of 
the sections were slif^tly curved, great care had to be 
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takm with their aligament All the aeotions were, 
however, auooewfully sunk into position and then 
nei^bounng sections were joined together by oir 
oumferential belts of Tremie concrete The entrance 
portals are of a striking character and in them are 
housed the ventilation plants The tube has a 
capacity of 4224 vehicles per hour when they are 
proceeding at 20 miles per hour , while the ventilation 
IS such that it allows for but 4 parts of carbon mon 
oxide m 10,000 jiarta of air This remarkable engmeer 
mg structure is called the Qeo A Posey tube, after its 
designer 

Ths second Henry Herbert Wills Memorial Lecture 
m physics was delivered m the H H Wills Physical 
Laboratory, Bristol, on Saturday, Oct 25, by Prof 
J Franck, of Gottingen The title of the lecture was 

The Relation between bpectroscopy and Chemistry 
Prof Franck outlmed a number of mothuils of deter 
mining the heats of dissociation of molecules from 
their molecular spectra, and showed how it is jxissible 
by spectroscopic methods to classify vaitous typos of 
chemical binding He also indicated methoils of de 
ducing another thermoohemical (onstmit, namely, the 
heat of activation, and gave a quahtativo physical 
pictuie of the function of a catalyst m promotmg 
homogmieuuB chomical reactions Tlie lecture was 
well attended, and the audience included a number of 
visitors from other universities 

Thk second of a senes of exhibitions at the galleries 
of the Royal Photographic bocioty, to illustrate the 
application of photography to tho vanous branches of 
science, art, and industry, is to be devoted to " Photo 
grajihy in Astronomy ’ Iho strikmg results which 
have been secured by the combination of the photo 
graphic plate and the spectroscope will be welt ox 
emphfled, and photographs of star holds, nebuleo, and 
other objects, many of whicli have been revealed by 
photography, will be on view Ihore will also bo 
illustrations of instruments, telescopes, cameras, used 
in the different branches of astronomical research 
The exhibition will be open daily at tho Society s 
house, 35 Russell Square, London, W C 1, on Nov 3- 
29 (Sundays exoeptod), from 10 A h to 5 f m There 
will be no charge for admission Lectures will be given 
during the exhibition — by Piof i J M Stratton, on 
Nov 3, on Solar Eclijme Photography , by Prof 
Herbert Dingle, on Nov 17, on Speotrum Photo 
graphy ’ , and by Mr J H Reynolds, on Nov 24, on 
the shdes and films in the exhibition 

Db Hfnby FATiurisno Osbobn-, president of the 
American Museum of Natural History, has been 
awarded the Darnel Qiraud Elliot Med^ for 1929 
by the U S National Academy of Sciences for his 
recent monograph on litanotheres 

Tax sixth annual Norman Lockyer Lecture of the 
Bntuh Science Qudd will be given by Sir William 
P<^ m Ihe Goldsmiths’ Hidl, foster Lane, E C (1^ 
permission of the Goldsmiths’ Company), on Thunday 
Nov IS, at 4 30 F K The subject of the lecture will 
be “ Soiecioe and Modem Industry ” Sir Samuel 
Hoare, preeident of the Guild, will take the chair 
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There will be no charge for admission to the lecture, 
tickets for which can be obtained from the British 
Science Guild, 6 John Street, Adelphi, London, W 0 2 

His Gbacb thk Abchbishof of York ivill dehver 
an address on The Relations between Phdoaophy 
and Religion , at University College, Gower Street, 
WCl on Tuesday, Nov 18, at 8 15 pm The 
chair will be taken by Sir Ohver Lodge Tickets for 
thiH meeting, which is one of a scries arranged by 
the British Institute of Ptulosophical Studies, con 
be obtamed, without chaigr from the Director of 
Studies, University Hall, 14 Gordon Square, London, 
WCl 

At the annual statutory meeting of the Royal 
Society of Fdinburgh, held on Oct 27, the following 
Council was elected FrutulerU, Sir E A Sharpoy 
Schafer , V%et Prendentg, Prof 1 Graham Kerr, 
Prof W Wnght Smith, Prof f G Baily, Prof 
r J Jehu, Prof J H Ashworth. Di A Logan 
Turner , General kecrOary Prof R A Samjison , 
Secretaries to Ordinary Meetings, Prof C G Darwm 
and Prof James Ritchie , Ireasurer Dr James Watt, 
Curator of J ihrary and Museum Prof D Arcy W 
Ihompson , Councillors Dr J B Clark, Prof F A E 
Clow l*rof J Montagu f Drummond Mr D A 
Stevenson Prof H W Turnbull Sir James Walker, 
Dr James Drevor Mi A H R Goldie, Dr R A 
Houstoun tho Hon I,ord Sands, Mr Murray Mao 
gregor, and Di A C ni liton Mitchell 

At the Imjicnal Botaiiiial Conference held on Aug 
15 at the Impenal College of Sc lence and Technology, 
South Kensington, the following resolution was 
earned unommoiisly lhat an Imjierial Botanical 
Conference toko place m England in 1936, shortly 
beforn the International Botanical Congiwcs which is 
to be held m thot year m Holland The following 
intonm committee was appointed T ho Director of 
Kew (convener) , the Keeper of Botany, Natural His 
tory Museum , the professors of botany at Oxford and 
Cambridge , a professor of botany of the University 
of London (to be nominated by the choinnan of the 
Board of Studies of the Umvensity) , one repreeenta 
tivo of the Colonial OfHce, and one representative of 
the Domimon Office It was furtlier rosolved that 
this Committee summon a meeting of British botanists 
m tho near future for the purpose of appointing an 
execnitive committee for the said Conference 

Tbk first number of a new journal called the 
Students Quarterly Journal has been published by the 
Institution of Eleotnoal Engmeors Its object is to 
record the work done by the students’ sections of this 
Institution and to publish short papers by them 
deahng with teohmcal subjects of general mterest. 
This number is notable, as it gives on abstract of a 
most mteresting lecture cm the ship to shore radio* 
phono service by Sir Thomas Purvee, Engineer m- 
Chief to the Post Office 

Wa have received Vol 8 (1929) of the Transactions 
of the Institution of Chemioal Bngmeen, which con* 
tains sevend papers of oonsiderable mterest Thsee 
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deal with the reactivity of coke, fatigue in metala. 


acid-resisting steel plant (in which precise directions 
for oxy-acotylene welding are given), the recovery of 
bensole from coal gas by adsorption, the absorption 
of nitrous gases, the fractional adsorption of gases, 
the industrial applications of active carbon, the 
evaporation of water in open pans, etc. The volume 
is fully illustrated and contains numerous tables, 
and is a production of very high standard. 

Affucations arc invited fur the following apjximt- 
ments, on or before the dates mentioned — An assist- 
ant director of the Research Laboratory of Queen 
Charlotte’s Maternity Hospital — The Secretary, Queen 
Charlotte’s Maternity Hospital, Marylebono Road, 
N.W.l (Nov. 3) A graduate asHistant m the Junior 
Technical Kchool of the 'Wigan and District Mming 
and Technical C’ulloge — The Principal, Wigan and 
Distnet Milling and 'i'echnical College, Wigan (Nov. 6). 
An assistant lecturer in physics in the University of 
Sheffield — ^ThoRegiBtrar,UiiivoT8ity, Sheffield (Nov. 8). 
A woman insjiectorfor work in connexion with the agn- 
cultural education (including rural domestic economy) 
of girls and women - The Secretary, Ministiy of Agri- 
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culture and Fisheries, 10 Whitehall Place, S.W.l 
(Nov. 10). An assistant lecturer m education in the 
University of I^eeda — The Registrar, Umvwaity, 
Leeds (Nov. 10). A student assistant m the Depart- 
ment of Economics at the Harper Adams Agricultural 
College— Tlic Advisory Economist, Harper Adams 
Agricultural College, Newport, Salop (Nov. 10). 
Two soientifle assistants and two technical assistanta 
at the Radio Beeeorch Station, Slough — The Secretary, 
Department of SoientiCo and Industrial Koeearch, 
16 Old Queen Street, S.W.l (Nov. 11). Inspectors of 
plants and produce m the Agricultural Department of 
the (lold Coast— The Private Secretary (Appomt- 
ments). Colonial Office, 2 Richmond Terrace, White- 
hall, S.W.l (Nov. 17). A plant physiologist in the 
Department of Agrioulture and Ho^oulture , of the 
University of Bristol, Long Ashton — ^Tho Secretary, 
University, Bristol (Nov. 17). A lecturer in soology at 
Armstrong College — The Registrar, Armstrong College, 
Nowcastle-upon-Tyne (Deo, 1). An inspector for Scot- 
land under the Alkali, etc., Works Acta, and inspector 

Socrotary, Department of Health for Scotland, 126 
Oeorge Stiect, Edinburgh. 


Our Astronomical Column. 


Total Solar Eclipse of Oct. at. — The only available 
station in the eclipse of Oct. 21 was the tiny island 
of Nmafo’ou, about midway between Samoa and 
Fiji. It has tlie drawbacks that landing is difficult 
and that the island is subject to volcanic disttiib- 
ancee, a consi<leiable eruption having iK'cuirod lost 
year However, as tlie sun was high, anil totality 
lasted more than minutes, it was felt that the 
opportiuiity should not be missod, and expeditions 
proceeiled to the island from the Dominion Observa- 
tory, Now Zealand, and fiom the Unitod States. 
The former was m ehaige of Dr. Adams, tbo Dornimon 
Astronomer , the followmg {larticulors, which he 
transmitted by wireless, are quoted from the Times 
of Oct. 23 : — “ Tliore wore no clouds and the sky was 
fair during the ochpae. The photographs taken 
were satisiactory. There was a faint corona with 
two long streamers, there were six medium promin- 
ences, and Bailey’s beads were seen The whole of 
the proposed programme was carried out." 

Particulars about the American party were an- 
nounced in a Vatly iSettnof liuUetxn (Oct. 9) issued by 
Science Service, Washington, D C. It was sponsored 
by the U.8. Naval Observatory, and was m charge 
of Dr. S. A. Mitchell, director of the T.,eander 
McCormick Observatory ; it was his eighth expedi- 
tion to a total eclipse ; the only failure among the 
eight was the English oebpse of 1927. At the recent 
eclipse (1930) ho proposed to study the flash spectrum. 
'The longest instrument brought from Amonca was 
a coronagraph of 63 feet focal length, operated by 
Dr. Ross W. Marriott, of the Sproiil Observatory, 
and Dr. Weld Arnold. This was to be used both for 
Coronal photographs and for obtamii^ star iiositions 
for the maasurement of the Einstein deflection of 
light. No details of the results obtained by the 
American party are yet to hand. 

The next total solar eclipse is that of Aug. 31, 1932, 
total near Montreal and m the north-east eomer of 
the United States. It is likely to be observed by a 
great number of astronomers, oa the meeting of the 
International Astronomical Union is to be held in 
tiite United States just after the eohpse. 
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Reproduction of an Old Crayon Drawing of the 
Moon.- -There is in the Radclifle Observatory at 
Oxford a large crayon drawing of the moon, mode in 
1796 by John Ruhsell, R.A., on a scale of nearly 
five feet to the moon's diameter. Photographic 
repriMl notions of this have apjioared in the MontMy 
Notices of tlie Royal Astronomical Society and else- 
where. It IS reproduced m colours m the IlhulraUd 
London News for Oct. 18 on a scale about one-sixth 
of the otigmal. Mr. Russell took extreme care to 
make hia pictiiie accurate, and his pencil studies of 
details of the lunar surface occupied him for ton 
years. Several of these are also reproduced. In 
one of them he has ^ven rem to his imagination ; 
there is a well-knowTi Tfte de Femme at one extremity 
of tho Bay of Hombows, but the picture makes the 
likeness to a female figure much stron«'r than the 
reality. A modem picture-map of the moon m 
colours, by M. Lucien Rudaux, is given for compan- 
HOn ; this shows the disc fully illummatoii. whereas 
Russell preferred to portray tho gibbous phase, the 
tennuiator being near Kepler ; ho wislieil to have 
some shadows visible, to assist m showing the surface 
in rehef. 

Discoverar of Pluto. — Mr. Clyde Tombaugh’s name 
has become well known through his discovery of Pluto 
at the Lowell Observatory last January. The 
Haentifie American for October has mi article by him. 
Until 1929 his principal employment was farm work, 
but hie interest in astronomy dates from 1026, when 
be made his first telescope, an 8-mch reflector ; he 
made quite a gooil 9-mch reflector m 1928 : however, 
he ceased to be an amateur soon afterwards, for early 
m 1929 he was given a post at the Lowell Observatory. 
■When the 13-moh Lawrence Lowell teleeoope arrived, 
it was placed m his charge to soaroh for the planet 
the existence of which late Prof. P. Lowdl had 
foretold. Lowell had expected that it would be os 
bright as mag. 13 , actually Pluto was of mag. 16. 
Its detection shows the thorough nature of Mr. Tom- 
baugh’s search. 
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Research Items. 


Th« Aryan* — In the October lamie of Seientia Prof 
PiBsagalh publidies a review of recent disooverioe in 
philolo^ in relation to the question of the onfpn of 
the Indo Europeans In the study of bnguistio {ire 
history the dominant and pivotal view now is that of 
ethnic substrata — the view that the Aryans not one 
people, but a number of tnbes speakinK different 
dialMts of common origm, advanced, not over an 
empty countiy, but among peoplee of consideiablo 
mimberandofacertamdeOTeoofoiviliaation further, 
that these did not vanish before the invaders, but 
survived as a subject population which imiMsed much 
of its culture and language on the conquerors 
M Auban has endeavoured to show that Sumenaii w 
an Indo European language, but, apart from dther 
arguments, tins uivolvos acceptance of the view that 
Indo European has passed from agglutmative to 
llexional a transition of which language affords no 
evidence Ihe Indo h uropean char^tor of the Hit 
tite language has a firmer foundation, as traces of 
Indo European are more numerous As reganls a 
Dravidian ongm. Slater holds that it was a spocios of 
bngua franca diffused by ttie commercial relations of 
the {leoplea of Europe, Asia, and Afn< a This depends 
upon the view that holds to the Mediterranean ongm 
of the Dravidians an integral part of a disfiersion ox 
tending from Ceylon on one side to the Basriues pn the 
other These theones tend to place the < entio of dis 
persal m Asia Minor and Mesopotamia, to reiliu e the 
Indo European element in Indo European cultiiie 
and to assume an agglutinative phase before the 
flexional which is ro|>roeented by the Dravi<lian, 
Sumerian, and Hittite languages, whereas m leality, 
these languages and cultures at some stage of their 
history came under the strong influence of the Aryans 
m their role of conquerors Ihe Aryans ongm must 
be looked for somewhere withm the range of distnbu 
tion from the Baltic to the Persian Uulf, probably 
Iran 

Pedigree* of Retiniti* Pigmentosa — fwo {nxligrees 
of retmitis pigmentosa have been investigated by 
Dr Usher and published m the Annul* of huqintcs 
(April 1030) The jiedigree of the first fanuly had 
not been recorded previously the second is pre 
sented in collaboration with Dr bhennan, and is an 
extension of an earher record by Hme fhe foimei 
covers SIX generations, and includes some 243 
members , it is of considerable value as an addition 
to the authentic family histones of this condition, 
and is a detailed recora showing that although the 
symptoms of night bhniiness vaned slightly m 
degree, they wore remarkably constant in being 
exhibited very early in hfe, and that the afflicted 
members m spite of their defective vision lived to an 
advanced old a^ Tlie second pedigree presents 
certam unusual features of which perhaps the most 
mteresting is the late age of onset of the condition , 
it also appeared that early, and presumably oongemtal, 
deafness might be an alternative anomalv of the 
central nervous system among members of the family 
concerned It might be anticipated that different 
mdividuals would exhibit variations in the mtonsity 
and age mcidence of a hereditary condition even m 
one branch of a family, but it would ajipear that in 
this instance both modifymg factors are detenmned 
by the constitution of the germplasm, and that the 
latter is qmte evenly distnouted among tiio several 
members of a stock The first family record is 
oharaotensed by early onset, whiih permitted the 
ultimate development of total blmdness , the second 
IB si^ufloantly different, m that defective vision was 
a mamfeetation of later years, and that blmdness 


was seldom complete It would therefore seem 
certain that heredity can not only determme the 
occmrence of a defect but also regulate with precision 
the actual rate of its develojiment m the mdividual 

Lead-poisoaing of Water-fowl In 1021 thousands 
of water fowl died in Txiuimana from a mysterious 
disoaso which was finally diagnosed as lead ixiisoning 
due to the swallowing of spent shot m areas much 
frequented by sportsmen During the past two 
winters a roc iiii once of moitality from this cause has 
been notified (( alifortiut txah and Oatne vol 16, 
p 257, 1030) It 18 associated with jjartic iilaily low 
water levels in the loastal region which {lermit 
shallow toodmg ducks, such as mallard and pintail, 
to puddle in mud liottoms which have been plentifully 
rorayod with scattered pellets by shore shooters 
Post mortem examinatiim of 18 birds showed the 
prosouco m every one of pellets of lead varying m 
number from 1 to 24 and m each case post mortem 
aspects of lead poisoning were revealed 1 he pellets 
might easily lie oveilooked m a sujicrficial examina 
tion for frecpiintly they were worn down to mere 
disc s of small sire Death is caused hy the assimilation 
of the comparatively thin outer suifai.o worn from all 
the shot and since tho toxic action of lead is slow and 
the bird may retain its jiower of flight for two or 
three days after havmg consumed a lethal dose of 
shot casts in which an apnarently healthy binl is 
found caiiying a considirable number of shot aro 
explained I nfortimatolv there is still deposited, 
not only m the shallow waters of Louisiana but also 
m those of many other States leail shot which will 
continue to kill water fowl for many years to come, 
and there is no jiossibility of employing romethal 
measures 

Temperature and the Breeding of Marine Animal* — 
Mr hvon Runnstrom m Bergen* Muarunx* Arbol for 
1020 (No 10) ( Woitere Stiidien uber die Tempera 
turanpassimg der Foitpflanrung iiiid Entwicklung 
manner Tiere ) continues his valuable studies on the 
infiuenco of temperaturo on the ie)>roduction and 
development of certain maitne aiumals llis previous 
work on the subject was jiuhlished w the ArbdL in 
1027, where it is shown that the first developmental 
stages are much more sensitive to changes of tempera 
tiire than tho later larval stages and the adult The 
breeding temperatures arrived at exporimentally agree 
well with those in natural conditions 1 he uiosent 
research has to do with Mediterranean boreal forms 
and was oonductei] both at Beigen and at marine 
stations on the Mediterranean certain ascidiaiis and 
eohmoderms besides Miftdua edulxr the common 
mussel being studied Ihe Mediterram an boreal 
forms m the boreal region (tho southern limit of wluch 
IS the English Channel) are nearly all summer breeders, 
whilst Uiose m tho Mediterranean usually breed in tho 
wuiter and spring sometimes ail the > ear round The 
species studied live under conditions of very varied 
temperature raiigmg from 3 to 27 6° Except in 
Myttlus idulxg the ten stiecios investigated m the boreal 
region show a normal development from 8" to 23 and 
typical Mediterranean boreal forms in the Mediter 
ranoan show the same temporatuie limits beiwate 
races occur in the two regions, breeding at different 



New Zealand Mollueca — ^The Tranaaetxons and Pro 
oeedinga of the New Zealand JnetxtuU, vol 60 
(quarterly issue), part 4, Deo 1020, issued March 1030, 
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contains two interesting papers dealing with the ] 
MoUusoa Intheflrst.Mr C E R BuokniUC Further 
Mioroeoopioal Details of Now Zealand Lonoata ’) in | 
vestigates the nerve terminals of various chitons and 
goes minutely mto the structure of ocelli, me^es 
thetes and miorsBsthetes It u shown that although 
many of the megalsasthetes are deetmed to become 
^es, a large number m certain forms remam perma 
nently as megalsasthetes, the function of which is to 
secrete a glutmous substance or merely to excrete 
moisture, and are protrusible, the micr«sthetes having 
chiefiv a tactile function These last are umversally 
distributed and very simple m structure, outnumber* 
mg all other nerve terminals by fifteen to one on an 
average In the second paper, ‘Now Species of New 
Zealand MoIIusca from Shidlow water Dredgmgs, 
part 1 ’, Mr A W P Powell describes thirteen new 
species and founds two new genera — BenthoearduUa, 
in the family Condylocardiidae, and AUupteuta, m 
the family Cmthiidae — the latter founded on a hand 
some South Australian deep water shell with strong 
axial nbs 

Virus Disease of Plants — ^A new method of attack 
has been used by the workers on virus diseases at the 
Kothamsted Experimental btation Tliey have real 
ised that the virus should bo studied in the environ 
molt in which it is most active, namely, the livmg 
host, and Dr J Caldwell has recently published 
results of the first part of his work on tho Physiology 
of Virus Diseases m Plants’ (Annals of Appltsd 
Bxology, vol 17. pp 429 443) He has studiM the 
passage of the virus of yellow mosaic in the tomato 
plant, finding that the movement was mhibited by 
the treatment of pait of the stem with chloroform 
and was also effectively controlled by steammg an 
area on the stem There was no localisation of the 
virus on one side of the stem as naught be expected 
from movement throu^ vascular tissue after a one 
aided inoculation, nor did the virus behave as did red 
ink or particulate subetancee, both of which passed 
across the open xylem vessels of the steamed area 
It was comluded that the movement takee place in 
the livmg ground tissue of the plant 

Slime Fungi in Soil — C Thom and K B Baper 
direct attention to the constancy with which amoeboid 
forms of the Myxomycetn or elime fungi can bo ob 
tamed from samples of soil and from the decaymg 
vegetation on the surface of the soil, in a papier m the 
Journal of the Waah%ngton Academy of S<nence (vol 
20, No lo dept 19, 1930) They suggest that the 
group of orgamsms may have been rather neglected m 
studymg the soil piopulation, and that the ama be of 
the soil, which have received very oonsiderable atten 
tion from soil workers of the last generation, may 
usually include a strong representation of this group, 
esjiecially when the sou temjierature is not too high 
(not above 1 S'* C ) The plasmodia and motile amcebe 
observed wore generally obtamed on mannite agar on 
which suitable samples of the soil or vegetable detritus 
had been placed , when sporan^ were obtamed ttie 
genus Dtaymtum was usually identified 

Suffolk Mosiet — ^Thirty years have piassed smee the 
Rev E N Bloomfield compiled his hat of Suffolk 
mosses , a recent paper by Mr A Ma^eld ( Tho 
Hepiatus, Mosses, and Ldohens of Suffolk ’, Jour 
Ipswtoh and Ihst, Nat hoe , vol 1, pt 2, July 

1030, pp 89 140) brings that list up to date While it 
may be true that the ooimty has been so well worked 
for mosses and hectics that few additions will be made 
m the future, Mr Mayfield’s mtensive study of his own 
parish, m addition to more extended field work, has 
yielded such excellent results as to mdicate the need 
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for the close study of other small areas m order to 
determme the distribution of what now apipiear to be 
rare spieciee m the county 

Saxifrage Crosses —A cross between Samfraga 
rosacea 9 and S gronulaia i (Marsden Jones and 
Tumll, Jour Ornettes, vol 23, No 1) has given re- 
sults of unusual interest These ep^ies bdemg to 
different sections of the genus The rosacea was 
obtamed from western Ireland, and the ^ranwlofa 
from Coulston, Wilts S rosacea is evergreen, while 
grantdata forms bulbils There are also differences m 
the shape of sepials.pietala, and fruit The F,, number 
mg twenty six plants, was uniform exewt for one 
plant with a tendency to form tubular flowers and 
floor stamens, and t^ generation more nearly re- 
sembled the male parent m most features 'The F, 
and numbering several himdred plants, also 
showed great uniformity except for the occurrence 
of lobed or stammoid petals m oertam plants 'The 
absence of segremtion led to the conclusion that this 
hybnd form, which is named S pottemensts, was 
tetraploid This surmise was confirmed by R O 
Whyte, who publishes an account of the oology m 
the same issue of the Journal of Oeneltcs ^e count 
of 16 as haploid chromosome number in both 
parent species is confirmed, while the Fm hybrids 
nave 32 36 Study of the meiosis m F^ plants 
mdicatos that the doublmg takes place through a 
susfiendeil heterotypic or semi heterotypic division 
Investigation of the ovule, petal, and anther de 
flcienoy m flowers of this Saxifrage, as well as m 
several other genera, leads to the view that such 
deficiencies are a result of the competition for 
nutriment between anthers and ovules when they 
attempt to develop simultaneously instead of, as 
usual, successively This is regarded as the state of 
affairs m, for example, the flowers of Ranunetdus 
aerts, which are deficient of anthers If the nutntion 
level falls below that necessary for the optimum 
metabohsm rate for anthers and ovules m the de 
velopmg flower, then one of the developmental 
phases may be affected, producing anther or ovule 
deficiency or petal doficioncy with abnormal floral 
types 

Orogenic History of Alaska — The B^lcwoal history 
of Alaska mvolves that of no fewer than five highland 
areas that are considered to be more or less mde 
pendrait of one another m their moile and time of 
ongm These are (a) the southern coastal ranges , 
(6) the Alaska range and its oontmuation mto the 
Alaska peninsula , (c) the central highlands of the 
Yukon Poroupme area and beward peninsula , (d) 
the Kuskokwim highland of south west Alaska , and 
(e) the Brooks ranm of the north In the Amer Jour 
Set for August 1930, J B Mertie, nin , summanses 
the fund of structural and stratigra^ic^ data which 
IB now available, with tho view of elucidating tho 
problem of orogeny m each of the above five terrains 
For the southern coastal ranges the history may bo 
summarised as follows Lower Jurasste submer 
gonce accompanied by great outpourmga of basic lavas, 
with partial uplift towards the end followed by 
re submergence Middle and Upper Jurassic oon 
tmued submergence ocoompaniM by granite mtru- 
sions End of Jurasste epeirogenio uplift followed 
^ a period of erosion Late Lower or early Upper 
(fretaceous partial submeigMice, probably with m* 
leotion of gramtio rooks Early Eocene uplift fol- 
lowed bv the formation of coal measures whi^ later, 
were deformed Pltocene regional uplift and moun* 
tun building with outflows of basio lavas Quaternary 
Contmued uplift Detailed histones on sinular Imes 
ore given for the other four areas 
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Fnctlon on an Aerofoil — ^In the October number of 
iheProcMdtngsoftheRoyalSocitiy.A FageandV M 
Falkner deaonbe a determination of the friction on the 
surface of a Joukowski aerofoil Three methods were 
used m the first, the velocity in the air at a few 
thousuidths of an moh from the surface waa found by 
the aid of very small surface tubes, and the f notion 
calculated from the velocity gradient , in the second, 
the frictional drag was calculated from the difference 
betwerai the total drag, estunated from the total head 
losses m the wake, and the drag due to the normal 
pressures on the suifac e , and m the third, the friction 
was derived from considerations of the momentum and 
pressure changes m the boundary layer The values 
obtained were concordant to a few per cent The 
distribution of friction over the surface was such that 
it had a maximum intensity at a short distance from 
the nose, and a second and larger maximum just be 
yond the hrst, the relative positions of which on the 
wper and lower surfates varied with the incidence 
l^e first maximum waa ascnbeil to laminar flow, 
and the second to turbulent flow m the boundary 
layer 

Absorption of Light bp Xenon — The absorption 
spectra of liquids and solids exhibit wide continuous 
liands which must bo related m some way, which is at 
present not clear, to the pioperties of the atoms and 
molecules of the materials An mvestigation of ab 
sorption by xenon, which might be expected to give 
simple results from its inert nature, is described by 
Prof J C McLennan and Mr R Turnbull m the 
October issue of the Proceedtngg of the Royal Society 
The fullest results have been obtained with the gas 
The longer of the two resonance wave lengths for this 
{^S. - *Pi) 18 m the middle of the Schumann region at 
1469 A , and at a pressure of a few miUimetree of 
mercury Ime absorption takes place there As the 
pressure is mcreased, a band develops with strong 
asymmetry towards longer wave lengths, surid at fifty 
atmospheres extends between 1684 A and 1428 A 
The behaviour of xenon n thus similar to that of met 
cury, with which an asymmetrical development of a 
band takes place round the sublet triplet line at 2637 
A in similar c iroumstances important question 

of whether symmetrical bioadening noours about the 
~>P, xenon Ime at 1293 A , as it does with the 
analogous mercury Ime at 1890 A , accordmg to the 
evidence available, is loft open A less complete 
description is also given of the absorption by the con 
denseu phases of xenon, from which it appears, inter 
aha, that hquid xenon has a temperature of maximum 
optical density between 10“ C and 110“ C 

Theory of Pulling a Synchronous Motor into Step — 
In connexion with the problems of the parallel runmng 
of alternators and thejiulluig into stop of synchronous 
motors, the mam diinculty m finduig mathematical 
solutions lies in solving the differential equations 
which emrees the motion Lord Kelvm and Prof 
James Thomson, so far back as 1876, described an 
mtegratmg machme for solving differential equations 
with variable ooefbcients Modem eleotncal and 
mechamcal devices have now made possible the con 
struction of a practical mtegraph of this typo Dr 
Bush and otheis at the Mass^usetts Institute of 
Technology have perfected such an instrument, which 
gives the solution in about a mmuto s time In the 
Journal of the Institution of Electrical Engineers for 
September, H E Edgerton and F Z Zak discuss the 
problem of what happms when a synchronous motor 
18 pulled mto step The results are put m a simple 
form, oonvement for practical use The relationships 
between the values of the field current, the^motor 
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toroue, and the slip, which detemune whether a given 
loan having a defmite fiywheel effect can be brought 
mto synchronism or not, are found Numerical ex 
amplea are given which prove the practical value of 
the equations they give 

Germanium Monoxide — ^Although uidicationa of the 
existence of the compound (leO were obtamed by 
Winkler in 1886, no systematic investigation of the 
substance has been made In the Bmtember number 
of the Journal of the American Chemical Society, 
Dennis and Raise describe tlie preparation of thia 
oxide and of tho correspon ling sulphide Geb, also 
described by Winkler ^e anhydrous oxide is jet 
black and crystallme, stable in air and towards acids 
and alkalis Hydrogen chloride and chlormo attack it 
when heated, formmg germanium chloroform GeHClj, 
and QeClf and (loCL respectively No evidence of 
the formation of OeOC I, was obtamed The sulphide 
was obtained as a red amoiphous jiowdor and in black 
crystals 

Molecular Weight of Lsctslbumin — Besiiles casein, 
the chief protein constituent of cows milk is lact 
albumm, which occurs to the extent of about 10 per 
cent of the casein Investigations have shown that the 
behaviour of casern is very comphoated, and it was of 
interest to see whether the inarkecl instability of casern 
IS also found m the lactalbumin and is a chajacteristie 
of milk proteins In the beptember number of the 
Journal of the American Chemical Society, Sitigren and 
bvedberg describe exj^iments with tho ultra centn 
fuge which show that lactalbumm is not homogeneous 
with regard to molecular weight, and thus resembles 
casein Expenmonts on the direct ultra centrifugal 
analysis of milk are also described Ihe values for 
the molecular weight of lactalbumm varied between 
12,000 and 26,000, and it is regarded as probable that 
lactalbumm is not present in milk but is formed during 
tho process of purification ’, ospeciallv by the action 
of concentrated ammomum sulphate being prwluied 
from a material of molecular weight not exceeding 
1000 

The Fractionation of Gliadin — When wheat flour is 
kneaded with water, the stare h is removed and a pro 
tom, gluten, remains This waa separated by Einhoff 
m 1806 mto a portion (ghadm) soluble in alcohol of 
moderate concentration and a j»ption (glutenin) 
which IS maoluble Although muen careful work on 
ghadm has been undertaken, it is not certain whether 
it IB a single protein (as Osborne and his oo workers 
believed) or not In vol 18, part i (1030), of the 
Comptes rendus of the Carlsberg Laboratory a long 
and detailed account of this problem is given by 
Hangaard and Jolinson 1 heir experiments, althouf^ 
they have not given a final solution of the problem, 
lead them to assume that ghadm (onstitutes what 
boraisen calls a coprecipitation system, that is, an 
asscxiiation of substanoes combmed in a mutually 
reversible manner m some way so that the system as 
regards osmotic respeets bdbaves as a single substanoe, 
yet m which an exchange is possible between the <x>m 
ponents when changes m the state and oompiosition of 
the solution (t«uperature, salt content, hydrogen ion 
activity etc ) give rise to it If such a component 
exchanm is pven the opportumty of formmg a spar- 
ingly scnuble or insoluble ooprecipitaticm system under 
thenew conditions, it will naturally form and precipitate 
out The method of fractionation of ghadm used did 
not permit of the preparation of the constituents of 
the coprecipitation system m the pure state, but it was 
simple Mtd did not appear to affect the fractions m 
anyway 
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Aspects of Carbohydrate Metabolism. 

I Blood and Ubims ‘ Sugab ’ 


^HE form in which carbohydrate oiroulatcB in the 

body 18 glucose it in frequently of clinical 
importance to determine the amount of this eub 
stance in the blood, but estimation of blood sugar 
may not be eponymous with determination of blood 
glucose Dinerent methods of estimation give some 
what different results, but this is of httle importance 
clmicallj , provided the same method is always used 
It IS, however of some interest to inquire mto the 
causes of these discrepancies and a certain amount of 
Work has been recently devoted to this subject After 
fermentation with yeast, blood still gives a residual 
reduction with oxidising amnts, which is obviously 
not due to glw ose according to I M Babinowitcm 
{Btofhem Jour , vol 22, p 7/53 , 1928) the amount 
of the non fermentable rMucmg substances present 
in normal or ebabetio human blciod is about 0 02S per 
cent expressed as glucose It is very constant in the 
same individual, is not affected by insuhn or by 
the administration of glucose by mouth, and is the 
same in venous as m arterial blood in all these 
respects it shows a marked contrast with glucose 
F K Herbert, M C Bourne, and J Groon have 
investigated the nature of the non glucose i educing 
substances in human blood (ibtd vol 21, p 339 
1929 vol 24, pp 291 and 299 , 1930) In the fust 
paper the distiibution of reducing substances between 
plasma and cHirpuscles was determined by seveial 
diffeient blood sugar methods By those of MaclAan 
Hagedom and Jensen, an<l Benedict, thoro appeared 
to be moie sugar in the plasma than in the ooriiuscles , 
by those of 1< olin and Wu and Shaffer and Hartmann 
(as modified by bomogyi) the distnbution was ap 
proximatoly equal, whilst when the Hagedom 
Jensen mitliod was earned out on the holm Wu 
blood fdtiate, there appeared to be sbghtly mote in 
the corjiuscles than in the jilasma Blood filtrates 
prepared by the tungstic acid method from whole 
blo^ oi < otpusclos reduced the Folin Wu copper 
reagent in the cold but not those from plasma , nor 
was such a reaction given by filtrates jircpar^ by 
the use of colloidal feme hydroxide or zinc hydroxide 
It appears, therefore, that the corpuscles contain 
non glucose leducing substances wnich aie pre 
oipitated by iron and zinc hydroxides but not by 
tungstic acid they are nut fermentable wiUi yeast 
The most imjxirtant of these is probably glutathione, 
since uno acid, creatine (reatimno, and ergothioneine 
are presint in too small concentrations to affect the 
estimation of blood glucose In the second jiaper of 
the senes it was shown that when puie glutathione 
was estimated in the presence of 0 1 {>or cent of 
glucose It produced a reduction of 66 per cent of 
that gi\en by a corresponding amount of the latter 
when the Hagedom Jensen method was used, of 39 
mr cent with the bhaffer Haitmann method, and of 
20 per cent with that of i olin and Wu it failed to 
affe< t Benedict s reagent It was also shown that a 
zme hydroxide filtrate, piovided the precipitation had 
been earned out at a slightly alkaline reaction, con 
tamed none, whilst all the glutathione present passed 
into a tunmtic acid filtrate The third paper applies 
these resulta to blood and a descnption is given of 
a now method of piecipitatmg the proteins the 
corpuscles are kept intact by using sodium sulphate 
as diluent instead of water, the precipitation bemg 
earned out by means of tungstic acid The four 
methods of blood sifgai estimation agreed when com 
pared on zinc hydroxide or the modified tungstic acid 
filtrates , on the onginal timgstio acid filtrates higher 
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values (except with Benedict’s method) wore ob- 
tained and the methods disagreed The dimrepanoies 
could all be explained by the known reducing powers 
of glutathione m the presence of the reagent used 
The amount of this substance m the blood is about 
0 06 per cent, a higher figure than that given by 
Rabmowitcb 

J M Uulland and R A Peters (tbui vol 24, p 01 , 
10 JO) have investigated tlie nature of the reducing 
substances m pigeons blood The Hagedom Jensen 
method was used relatively high values for blood 
sugar were obtained, but it was found that even after 
the injection of insulin, or after the blood had been 
exposed to anaerobic glycolysis, a residual reduction 
of 0 07 per cent was still observed Deduction of 
this figure from the ‘ blood sugar ’ value indicated 
that the true glucose of the blood was not very much 
higher than that of mammals The residual rrauemg 
Butatanoes weie almost confined to the corpuscles 
about half of them reduced the femoyamde m the 
cold suggesting the piesenoe of sulphydryl groups 
It was found that, by this method, the r^uomg 
power — ^m terms of glucose (lOU) — of unc acid was 63, 
of glutathione 17, and of ergothioneme 66 , by the 
ordinary Hagedom Jensen method glutathione was 
found to be eiiuivalcnt to 46 of glucose (agreeing with 
Herbert ft al) h rom these estimations and others 
earned out on tungstic tnchloroacetic, and zinc 
filtrates, it was concluded that the non glucose re 
ducing substances in pigeons blood are ergothioneme, 
unc acid, cieatinine creatine imd one or more 
unidentified compounds, possibly a punne carbo 
hydrate or a phosphonc ester 

E N Allott (d>td , vol 22, p 773, 1928) has sliown 
that the rates of utilisation of a, p, and of) glucose 
when miocted mto the veins of rabbits are the same 
O J Nielsen {ibid, vol 22 p 1490, 1928), by 
estimates of the blood sugar at intervals of 1-6 mm , 
has shown that it is not, m man, subject to violent 
fluctuations lemammg fairly constant or falling or 
rising steadily according to the conditions at the 
moment the observations were earned out after 
fasting and after the ingestion of food or glucose on 
both normal and diabetic subjects 

Two other papers on carbohydrates may be referred 
to bnofly here C Rimmgton {tbtd , vol 23, p 430 , 
1629) succeeded m isolatmg a carbohydrate donva 
tive from alcohol donatui^ serum pioteins, by 
hydrolysis with baryta, treatment with lead acetate, 
and precipitation with ammonia the load ammoma 
precipitate was dissolved in weak acid, the lead 
removed, and the filtrate treated with mercunc 
chlonde solution after removal of metals the solu 
tion was concentrated and the carbohydrate pre 
oipitated with methyl alcohol and ether The yield 
was 2 per cent On analysu it was found to contain 
4 1 joer cent nitrogen, and molectdar weight determina 
tions indicated tliat it was a disacohande, having the 
empinoal fonnula Cj^,(0|,N , further investigation 
showed that it was a disaoohande of glucosamine and 
mannose Both albumin and globulm yielded the 
same denvative, and it was also obtained uter ti^tio 
digestion of serum protem It la considered probable 
that the mannose is attached to the mtrogen atom of 
the glucosamine From the amount present the 
minimum molecular weight of the albumin or globulm 
roust be of the order of 17,000, a figure which agrees 
with estimations made by other methods It is pos- 
sible that this carbohydrate jilays some jiart m the 
immunologioal reactions of the plasma protems 
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H Sobotka and M Berner (ibid , vol 24, p 894 , 
1030) have inveetimted the configuration of certain 
sugara by meana of the difierenoea in their reducing 
powen for the femoyamde reagent of Hagodom and 
Jensen Their results lead to the conclusion that in 
aldo and keto hexoeea the configuration between the 
thud and fourth carbon atom is the determining 
factor in aldopentoses the configurations between 
these two atoms and the sei ond and third share the 
influence on the reducing power The trana arrange 
ment of OH is more active than the cm 
T he question of the nature of the reducing sub 
stances in unne, espocially in human beings, has 
always aioused mterest It is generally heUl that 
small amounts of glucose are normally excreted, 
during lactation, lactose may appear, whilst the 
excretion of a pentose is a rare abnormality J 
Patterson (ibid , vol 20, p 661 , 1920) lonsiders. 


however, that the carbohydrate in normal unne is 
not glucose, since it is not ferment^ by baker’s yeast 
and forms a phenylusazune of different crystallme form 
and properties finm those of glucosasone, sJthou^ 
its analysis suggests that it is a hoxosarone Hydro 
lysis of unne usually sets free a fermentable reducing 
sugar A Hassan, however considers that glucose is 
piasent in normal unne, although accompanied by 
another sugar which forms a different osaisono (ibid , 
vol 22 p 1332 . 1928) Both authors agiee that 
interfonng substances must be removed before at- 
tempting to form an osazone , Patterson employs 
the menunc nitrate leagerl and Hassan charcoal 
The latter author also found that the number of 
uimes giving typical glucosazone crystals as well as 
mixed crystals, instead of the latter only, was in 
oroasod tollowing a meal but not following the 
administration of glucose alone 


Social Biology.* 


rvARWIN’S Descent of Man was a ihalhnge to 
-L' the complacent dualism which had permitted 
utilitanan science and humanistic philosophy to pur 
sue an mdependent course from the days of the 
schoolmen to the middle of tho nineteenth century 
To day It 18 evident that the social sciences tan no 
lonimr progress within the framework of a philo 
Bophical tradition brought into bemg by the con 
ditions of the city State and nurtured fiom Abelard 
to Kant in servile association with the requirements 
of apologetK s Leonomte science has already severed 
Its moorings to moral philosophy Theie is a growing 
disiKMition among other branches of social science 
to do tho same To day the apjilioation of scientiho 
method to tho study of human society is philo 
Hophically guaranteed by the generally accepted con 
elusion that millionaires and metaphysicians statac 
men and seventh day adventists are products of tho 
same secular agencies as have fashioned tho rest of 
tho brute creation The far reachmg implications of 
the change in outlook which Darwin s dootrmo has 
brought about are becoming more ap(iarcnt m our 
time, because biologists arc now undertaking tho 
analysis of the charaotonstics of cxmscioiis behaviour 
in animals and the behaviourist school of psychologists 
18 applying the now methods to mem himself 

Man IB an animal as the ant is an animal The 
biologist as a biologist confines his attention to those 
oharactenatics which ants and ontiquanons have in 
(wmnion The sociologist confines his inquiries to 
certam characteristics which distinguish men and 
women from ants and all other animals Their re 
speotive fields of investigation overlap in the attempt 
to define what oharaotenstios of human society are 
determined by those charaotenstios which men share 
with all other anunids and what characteristics of 
human society are referable to charaotenatics which 
distinguish num as one species of animal from all other 
species of animals 

We must be prepared to recognise that issues which 
made the first claim on the attention of men like 
Huxley, Qalton, and Spencer are no longer topical 
The misguided opposition of the Churches compelled 
biologista of Darwm s generation to concentrate on 
emphasising the oharaotenstios which we share with 
other Miimals Social biology has now to undertake 
the of de fining m biologioallv Mgmfloant terms the 
oharaotenstios which distinguish man as one species 

* SutMtenee of an lisinsuni leettn* deUvend hr Prof Lanceiot 

^taattta London 8^ ot Boonomks aiid Mittal 
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of animal from all other K[iocies of animals The work 
of physiologists like Sheirington and Pavlov is open 
ing the way to a biological mterprotatioii of those 
peeuliantios which are most diagnostic of tho human 
s|>eciee A well balanced view of tho role which m 
heritance and social tradition respectively play m 
dotermming difftrnnrea which distinguish clifforent 
social gron})s will only bo isissible when tho biological 
study of bohavioui and ll o mothoils of the geneticist 
can be brought into workuig harmony 

The great dangei lies in imiliie haste to establish 
conclusions winch may be made the basis of legisla 
tion The gonotii bMis of ni i iqiational and racial 
stratification in human societies is a jiroblein which 
calls for discipline, detaclimont and lestramt No 
thing could make tho exercise of those siholesome 
virtues more difficult than to bring issues which are 
still problematical to scientific workers bifote the 
foium of political contiovcrsy Much research 
directed to oliiridato genetic vanatioiw m human 
oommuinties has boon vitiated by a failure to envisage 
tho complexity of tho jmiblem A gonuine scientific 
analysis of gonotic vaiiatii n in human scKiety must 
be sustameil by tho ucognition that human socioty 
IS a iinniue biologic al phenomenon iniiemuch as the 
faimly is a unit for the cumulative communication of 
old Olid new onvininmental stimuli as well as a group 
delimited by genetic affinity 1 he pre ominoiit need 
of tho moment is investigation rather than propa 
ganila The first taek of the sen lal biologist is not to 
advocate the sterilisation of the unfit but to undertake 
the stenlisatioii of tho instruments of rcsounh before 
operating on tho Iwdy jiolitic 

In our own generation tho jiopulation problem em 
braces a variety of issues m whirh the sociologist and 
the biologist have a common mterest A clear appre 
oiation of the biolugioal issues neoessitatee the 
prosecution of research mto the physiology of repro 
ductiun, tho genetic basis of human behaviour, and 
the mcidonce of changes m fertility The analysis of 
this intricate problem will not be facilitated by an 
unduly alarmist attitude The sceptic al mquirer may 
approach the differential fertility of the sooial olasses 
which has acoom})amed the decline in the birth rate 
as a conundrum rather than a catastrophe We have 
inadequate soientifio evidence to justify the belief 
that extmsive i^etio differenoee do distinguish the 
social classes It we had such knowledM it would 
be necessary to asoertam how such differences are 
truunnitted before justifying the belief that a tem- 
porary disparity m fertility wtU necessarily produce 
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ugni&cant social consequences The Qennan and 
Swedish data suggest that oontraoeptive practice is 
rapidly spreading to all sections of the community, so 
that differential fertihty may be a problem which will 
solve itself without legislative mterferenoe On the 
other hand if this transpires to be the case, it is pos 
Bible that European communities will be faced with a 
rapid declme in general population, which will create 
a new oonstellation of social problems for legislative 
treatment The declme m the birth rate bnngs us 
face to face with the fact that human society is 
entenng upon what Mr J B 8 Haldane has called 
the era of biological mvention, and the mstitiition of a 
chair of social biology is on imphcit recogmtion of the 
impending change The rapid progress now being 
mode m ^^ysiology makes it unlikely that m the near 


future human society will be in a position to regulate 
the reproductive process to an extent and m ways 
hitherto unimagined and unimamnable 

In many dirMtions it will be necessary for the 
social biologist to oo operate with pure sociology m 
ascertaining the sigmfioant factors which operate m 
determimng the growth of human populations On 
the other hand, social biology cannot develop fruit 
fully if it laola^ itself from the methods of expen 
mental mquiry By the very complexity of ^e genetic 
problem sooisil biology is committed to create a frame- 
work of biological research and teaching m which a 
new type of social psychology can develop For the 
same reason it is entrusted with the experimental 
analysis of aspects of the physiology of reproduction 
too long neglected by medicai science 


Penodicity of Locust Invasions * 


T^UILE the techmcal methods of oontrollmg 
T T locusts are well developed and very effective, 
a successful organisation of onti locust campaimia 
meets with many difficulties The mom difficulty 
hes in the fact that locusts ore not a permanent pest, 
but may be absent from a country one year, and 
appear m enormous swarms m the next hor ex 

S ' i, the Desert locust, a species alluded to m the 
mvaded the whole of north and east Africa, 
Persia, India, Iraq, Polestme, and Turkey m 1914-16 
and then nothing was heard about it for more than 
ten years In 19S6-27 a new outbreak started, and 
by 1020-30 Africa from Tangan 3 rika to the Mediter 
ranean, and south west Asia so for north as Trans 
oaucosia and Turkestmi, were overrun by devastating 
swarms 

Such sudden outbreaks involving whole countries 
find some of them not fully prepared to meet the 
danger, and dunng the recent invasion extraordmary 
efforts were requiM to save the crops An effective 
organisation oi an antilotust campaign cannot be 
improvised at a moment s notice, while it is clearly 
impossible to keep the organisation m readiness 
dunng long mtervw between invasions 
The key to the solution of the locust problem is 
therefore to find out the laws fraverning penodio 
outbreaks of locusts Recent work m this direction 
m Russia, South Afnca, Sudan, and elsewhere proves 
that the penodicity of locust outbreaks is mtimately 
connected with the fact that all known species of 
locusts occur m two forms or phases These forms differ 
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from each other m a number of structural and colour 
ohoraoters, but more particularly m the habits 
During the mtervals between outbreaks locusts 
are represented by the solitary phase, which is a 
harmless grasshopper without definite social habits 
When the outbreak begins, the solitary phase is 
transformed mto the gregarious one the individuala 
of this phase form dense swarms and undertake long 
migrations Exponmental work on phases has shown 
that the solitary phase can be turned mto the gre 
nnous one, if the locusts are kept m a crowded con 
dition , conversely, one can obtain tho sohtary phase 
by breeding gregarious individuals under isolated 
conditions 

Penodio outbreaks of locusts depend, then, on the 
syclio truisformation of these msects from one 
phase into another, and back agam The actual 
factors causing and favounng me transformation 
are still insufficiently known, but it is clear that the 
problem of the successful control of locusts cannot 
be solved imtil these factors are thoroughly mvesti 


A special Committee has been appomteil recently 
by the Government to consider tho locust problem, 
and It was decided to organise exhaustive investiga 
tions mto the question of periodic outbreaks and their 
causes It is hoped that the actual work will be^ 
shortly, and this concentrated scientific attack on 
locusts should produce results of great practical value 
m the shape of meems of foroeeemg and preventing 
locust mvasions, which would mean an enormous 
saving m crops, human eneiyy, and money for a large 
number of countries affected oy the plague 


Research in the Electncal Industry. 


M r C C PATERSON, president of the Institution 
of Electrical Engmeem, gave his inaugural 
address on Oct 23 His subiect was research, and 
he illustrated it with many bnUiant and novel expert 
ments It rivalled the address on ‘pressure rises 
given by the late W Duddell m 1013, when many 
mteresting expenments were shown Ho pomted 
out that whichever way we look m the domain of 
electncal engmeenng, whether m bghtmg or heating, 
m electro chemistry or electro mMiome, m radio 
telephony, m photo electnoity, or m heavy engineer 
mg, there are new advances every day, and dramatio 
disMvenes and achievements rapidly succeed one 
another As each discovery from tho researches of 
physicists, metallurgists, and chemists comes to the 
engineer, he tnes to assimilate it and turn it to 


practical use There is a senous nek, however, 
of treating the old problems— often onfy half under- 
stood — as if they are already solved Engmeers are 
too often content with the knowledge of the art os 
they find it, and allow new extrnisions of the industry 
to b© built on an insecure foundation of half trutlw 
and empiricism The old subjects need research as 
much as the new, and the most difficult problems 
are often those which the last generation has thrown 
aside m its hurry to grasp and exploit tiie next new 
thing Mr Paterson advocated research on many 
of the old established usages m the mdustry In 
his opmion, this would open up many new avenues of 
advance 

Mr Paterson said that the distmotion between 
pure and apphed r e s e arch is only one of ultimate 
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object The ideal which mapirea evew one working 
m research la the eubetitution of Imowledge for 
empinciom, and this findB aa true an expreeaion in 
induatry aa m thoae raaearoh institutions whore the 
labours are furthest removed from practical utihty 
The measure of punty of reeearch la determmed 
by the spirit of the worker He who uses hia research 
talents in order that he may gain the prestige of 
priority m discovery la no more exalted than he who 
seeks to understand enigmas which are preventing 
a product from beoommg useful to mankind The 
desire to explam the mystenee of the world is the 
impulse of the researcher, it is the way m which 
the knowledge is used that purifies or debases 
Empiricism 1^ an essmtial pl^ m almost every 
mdustrial process, because schedules and speoifica 
tiona can only be based on theory and principles so 
far as these are known, and the rest has to be rule of 
thumb In addition, the schedules roust be such 
that people who operate them need only follow 
^em blmdly and empirically As an example, 
Mr Paterson mentioned the controversy about the 
permissible voltam variations at a consumers ter 
minals he pomted out that the effect of increasing the 
permiiruble variations would be to neutralise much of 
the good work done by manufacturers He suggested 
that there should be a j oint exammat lun by the siijiply 
mdustrv and the manufacturers, of the problem 
Speakuig of the problem of electric heating, Mr 
Paterson considered it is largely a metallurgies one 


The alloys used for the resistance wires are generally 
of nickel and chromium These alloys are suitabfe 
because the oxide layer formed on their surfaces 
when heated m air is highly protective Once a 
certam thickness has formed, further oxidation 
of the underlying metal proceeds very slowly The 
Buitabihty of an alloy is ileterrained by the protective 
and adherent properties of the oxide rather than by 
the properties of the alloy itself bo far as progress 
in eloctru lighting is concerned, the lummous effl 
oieney of the modem tungsten filament gas filled 
lamp IS nut likely to be greatly exceed^ ^e 
actual efficiency is about 18 lumens per watt, where 
12 17 (4 t) lumens are emitted by a uniform jximt 
source of one candle power Theoretically, 670 
lumens per watt could bo obtaineil by transforming 
power directly into light of maximum visibility 
The light ubtsmed however, would be monochro 
matic It would ho quite unsuitable for general 
illumination, as it would be of a yellowish green hue 
Mr Paterson showed a gaseous discharge tube, first 
tried m the United btatee and developed by Prof 
Pirani, of Berlm which operates at ordinary voltages 
and gives an efficiency up to 60 lumens per watt 
Ho showed that if wo use two of those tubes, one 
filled with sixlium and the other with neon gas, tlie 
combination givos a light akin to candle light If we 
add a mertiiry vapour tube we get a fair apjiroxima 
tion to daylight There is room for progress to be 
made m this direction 


African Ethnology and Archaeology 


SEVERAL communications from field workers m 
^ Kenya, Rhodesia, and South Africa wore made to 
Section H (Anthropology) of the British Association 
at the recent Bristol meeting Mr L b B I.siakey 
gave a detailed account of the system of land tenure 
among the Kikuyu One great cause of misunder 
standing between the mcoimng white races and the 
natives is the different way m which each looks at the 
ownership of land, and it was felt that such studies as 
that made by Mr Leakey, who speaks Kikuyu and has 
worked with Kikuyu people for many years, should 
help to bridge this gull 

Mr Leakey also gave an illustrated account of the 
pottery found with stone age cultures m Kenya A 
stnkmg feature is the discovery of pottery tn gUu in 
the lower part of the Upper Aungnaoian deposits, at 
a depth of 28 feet from the original modem floor sur 
face, and beneath a big senes of undisturbed strata 
Associated with the pottery were tools of a Moustenan 
type, ui mdust^ belonging in Kenya to the second 
division of the Gamblian pluvial just after its maxi 
mum In view of the alwence of pottery finds m 
Europe m association with Paltsobthio oulturas, the 
discovery opens agam the question as to whether 
pottery may yet be found m other remons associated 
with Aungnaoian implements, the evidaice at present 
18 entirely negative 

Mr Lewie Armstrong, m a paper on ‘The Am of 
Man m Afnoa as demonstrated at the Victoria Falls . 
referred to a letter from Col Ftelden which was pub 
lished m Natuk* of Nov 23, 1906, p 77, directing 
attention to the “stone implements present m 
profusion, both m the nver gravels on the highest 
margins of the Zambesi valley and also spread 
broadcast, along with rolled gravel, on the basalt 
platforms of the anciwit nver channel below the 
Victoria Falls " Later, Mr Q W Lamplugh and 
Mr Henry Balfour published papers on these im- 
plements In 1929 Mr Armstrong and Mr NoviUe 
Jones of Buluwayo, as part of the wortc of the 
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Khoileaian Ar(ha>ological Expedition investigated the 
occurrence and the xones of distribution, and were 
able to suggest the relation of the vanniis types of 
artefacts to successive stages lu the cuttmg back 
of tho gorge 

The sequence of types was found to be precisely 
the same as m Europe The earhest are pre ( hcllean 
and occur m a more or lees rolled condition over 
the whole area exammed, which extended from the 
present falls to the hfth gorge Beyond the fourth 
gorge only tools of this type occur and they were 
obviously left there by the river when the position of 
the falls was on the Imo of the fifth gorge Similarly, 
Chellean, Aoheulean, and Moustenan tools occur in 
succession back to tho area of the first and second 

e rages Since the pre ( liellean tools were dejxisited 
y tho nver, tho gorge, which is nowhere less than 
400 ft m depth and 100 ft in width has been ex 
cavated by the Zambezi for a distance of five miles 
by tho openmg out of lines of faulting and shrmkam 
cracks in the basalt A long penod of time must be 
allowed for this erosion But theie is geological evi- 
dence that the erosion was not contmuous and that 
there was an and penod when the Zambezi nver 
was almost, if not completely, dried up, and at least 
one and and one pluvial penod ha% e occurred smoe 
the implements of Acheulean type were dropped by 
their useie near tho nver and washed mto the gravels 
Mr Armstrong therefore concludes that the Afnooa 
senes of lower Paheohthio stone implements is probably 
a whole penod earlier them their European parallels, 
basing his bebef on the equation of the pluviu penods 
of Afnoa with the glacial epochs of Europe 

A paper approaohing the problems of the history of 
the south eastern Bantu from a new pomt of view was 
rwdbyMr A J H Goodwin He has worked among 
the AmaMpondo, and studied their royal regimentm 
system TTub system is based on the fact that when 
the ' Great Wife ’ of a chief is chosen, o^erally from 
the pomt of view of the value of her famuy as aUies, her 
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•on la heir to the ohieftaiiuihip, and voluntoiy retainers 
attach themselvea to him, thus formmg the nucleus 
of a royal regiment Mr Qoodwin gave details of the 
generation regiments of the AmaMpondo, and showed 
how such details might be used as evidence for dating 
battles, since native historians carefully remember the 
names of the regiments present at battles The Rev 
W A Norton has attempted to date the regiments of 
the Ba Suto, but as yet nothmg of this sort has been 
done for the south eastern Bantu Mr Uoodwm s 
paper also mterested ethnologists, since it forms 
another link bmdmg the eastern Bantu into a whole, 
the gMierational re^mental system bemg well known 
everywhere farther north 


Action of Cinchona Alkaloids in Malana* 

ALTHOUGH three centuries have elapsed since 
cinchona bark was miroduced into European 
medicme for the treatment of malaria and it is nearly 
a oentury since the lost of the four alkaloids — qumine, 

r nidine, cinchonme, and cinohonidme — which form 
active constituents of the bark was discovered, 
there are still numerous problems to lie settled in 
connexion with the use of the bark and its constituents 
m malaria Until recently, chemotherapeutioal work 
m this disease has been hampered by the fact that 
the relative values of ilrugs could only be investigated 
by extensive clinical trials m msdarial coimtnos 
Much work of this kind has been done in India and 
Malaya by MacGilchnst, Acton, blotcher, Sinton and 
other British experts m tropical meslicine, mainly to 
ascortam whether the present jKilicy of concentrating 
on quinine os the only valuable cinchona alkaloid for 
the treatment of malaiia u sound Work of this 
kmd IS expensive anil difhcult, and final conclusions 
have not yet been reached 

Birds share with man susceptibility to malaria and 
m recent years a method has been worked out of using 
them for testing new anti malarial drugs b ocilities 
for such tests having been provided m Groat Britain 
by the ChomotheraTOUtical Committee of the Medical 
Research Count il. Dr Henry m association with Mr 
J A Cioixlson has been able to have the four cinchona 
alkaloids referred to above, together with a large 
number of their chemical derivatives, tested by Dr 
Macfie m bud malaria The results of this preliminary 
work support the conclusions arrived at from clinical 
tiials that quinine and quimdine are more effloieiit 
than cinchonine, but the value of cmchoniiline is still 
uncertain Of the derivatives of quinine tried, the 
most promising is hydroquinino, which in these pre 
limmary tests gave Mtter results tlian any other drug 
examined On oxidation, qumuie is converted into 
an acid, quitenine, which is inactive m malaria, but 
it has been shown that activity is regained when the 
acid IS ostenfied, and that m a senes of such esters 
activity is slowly mcreosed as the senes is ascended, 
until at butyl and amyl esters the preparations begm 
to be curative instead of merely retardmg the de 
velopment of the malarial parasite 

In vanous tropical pMts of the Bntish Ehnpire 
other drugs than omebona enjoy local reputations as 
cures for malana, for example, Alstoma bark m 
West Africa, the Far East, the Paoiflo Islands, 
and sub tropical Austraha, akuamma throughout 
Afnca, and greenheart bark m Bntish Guiana 
All fiiMe also ccmtain alkaloids, whioh have been 
tned m the course of this work, but the Alstoma 
alkaloids alone have shown any activity m bird 
malana 
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UnlvCMtj And Educational Intelligence. 

CAMBBiDoa — Sir James Jeans will deliver the Bede 
lecture at 6 30 P m on Nov 4, taking os his subject 
‘ The Mystenous Umverse 

The Appomtmente Committee of the Faculty of 
Engmeermg has appomted R H Angus, of Sidney 
Sussex College, to bo Umvemty demonstrator m 
engmeermg 

The Appointments Committee of the Faculty of 
Physics and Chemistry gives notice that the Hum 
phroy Owen lonee lecturaship m physical chemistiy 
18 vacant owing to tho appomtment of Dr E K 
Rideol to be pimeesor of colloidal physios Intendmg 
oandidatee for the Lectureship should send their 
names to the chairman of tho Faculty Board of 
Physios and Chemistry, the Master of Pembroke 
College, not later than Nov 12 

The Managers of tho Balfour Fund, with the ap 
proval of the faculty Board of Biology A’, have 
made a grant of £160 from the fund to L C Beadle, of 
Pembroke ColleM, for research on the biology of the 
East Afncan Lakes 

EDlNBintOH — Sir James Barrie was installed as 
( hanrcllor of the University on Oct 26 and oonfeired 
honorary degrees on Sir Thomas Holland. Pnnoipal of 
the Umversity, and Sir J J Thomson, Master of 
Tnmty College, Cambndge, among otheis 

London Tho title of ementus professor of 
electnoal engmeenng m the University has been 
conferred on Prof Ernest Wilson, on his retirement 
from the Lmveruty chair of electnoal engmeenng 
at Kmg 4 C ollege 

The Council of the Institution of Naval Aichi 
tocts has awarded the Yarrow bcholarshij) in Morme 
Fngineeiing (1030) to Mr W T Reynolds, of Messrs 
Alexander Hall and Co , Aberdeen Tho Scholarship 
IS of (he value of £100 per annum and will be held at 
tlie University of Glasgow for four years 

lap day of science is here in commerce as m 
industry Those words sum up the piiriiort of Sir 
fiancis Goodenoughs iHriier read before section li 
(Fduoation) of the fintish Association at Bristol on the 
subject of Education for Busmess No gi eater 
service could be rendered by the Association at this 
time than to promote the general recognition of the 
truth that scientific methods aie imjioratively do 
inanded alike m the holds of production, moneq^ment, 
and maiketmg bcieutific research is needed not only 
into methods of manufacture handling and transport 
and methods of managemont, but also mto method of 
selling and the jiossibihties and requirements of the 
world s markets In technical education for produo 
tion there bos been a great advance m the past twenty 
years, but education for marketing has not kept pace 
Commerce has not hitherto been recognised as a 
science, and this vitally important business has been 
regard^ too much as something people oui pick up 
as they go along In the higmy competitive and 
mcreamngly scientific world of to day, it is essential 
that British commeroe should find reoruits endowed 
with * character plus brains raised to the highest 
power by education ” There must be a general 
recogmtion of these facts and a determination on the 
part of all concerned to raise high the standards of 
eflioienoy and probity m the conduct of British com 
merce, to the benefit of all engac^ m it and to the 
credit of the nation as a whole So will be dissipated 
the still surviving prejudices which have for genera- 
tions imposed a social handicap on those who follow 
a ' oommeroial career and operate despite the 
congestion existing m other proiessions murtakenly 
reguded as more honourable 
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Histone Natural Events. 

Not >, 1664 Groat Placuo of London began — ^For 
some yecue Ltmdon had been almost free from the 
bnbonio plague, but an outbreak of great mtensity 
began m the autumn of 1664, probably spreading 
from Holland The first oases ooourred on Nov 2, 
and a ferw more m the followmg wmter, Trhich was 
severe In May 1666 the opidemio became more 
noticeable and spread slowly through the City The 
numbers of deattiH remrted from this cause were 43 
in May, 600 m June, 6137 in July, nsing to 31,160 in 
September The total number report^ was more 
than 68,000, and there were probal^ many thousands 
more which were kept secret The population of 
London at the time was less than half a million, and 
of these, two thirds fled to escape the cont^on 
(mcidentallv spreading it widely over the coimtry), 
so that of those who remained, nearly half died Ime 
condition of Ixindon on Srat 20, 1666 was described 
by P^ys But Lord ' What a sad time it is to see 
no boats upon the River , and grass grows all up and 
down White Hall court, and nob^y but poor wretches 
in the streets ' It was not until the cold weather of 
November and December 1666 that the plague abated 
and the refugees returned 

Not s, 1898 Floods in the Lake District — As a 
result of heavy rams during a gale on Nov 2 one of 
the worst floods on record occurred m the Lake Dis 
tnot At Kendal 3 6 m of ram fell m two days, and 
the Kent rose 12 m higher than the pievious highest 
level of 1878, flooding the town to a depth of four or 
five feet and doing great damage At Keswick nearly 
three mches fell m 24 hours, and Ihirlmere bemg 
already at its full height the water overflowed through 
Keswick where many houses were flooded Through 
out Cumberland and Westmorland sinular scenes 
occurred bridges damaged or washed sway, animals 
and poultry lost At Cockermouth the Derwent rose 
to the highest point since the great flood of 1862 and 
the lower i>arts of the town were deeply flooded 
Windermere reached a level a foot higher than the 
previous reconl 

Not 3, 1927 New England Floods —As a result of 
strong south easterly winds blowing from the Atlantic, 
torrential rams fell over New England and eastern 
New York, exceechng 9 in m se>eral placc>i The 
ground was already saturated by excessive ram m 
October, and so heavy and extensive wore the rams 
of Nov 3 and 4 that destruttivo floods cKXJurred oven 
before the ram had ceased The rivers exceeded 
their proMous highest levels by several feet At 
Montmlier, Vt , for example, the Winovski rose 
16 6 It and theie were 8 10 ft of water over the 
whole business district At White River Jimction, 
Vt , the Connecticut rose 29 ft m 24 hours The 
greatest floods ooourred at night, and the damage was 
estimated as more than 37 million dollars, more than 
0000 persons were rendered homeless, and 88 lives 
were lost Both life and propei ty would have suifered 
far more but for the Weather Bureau warnings 

Nov 4, 1926 Storm and High Tide on West of 
Scotland — An unusually deep barometric depression 
travelled along the north coast of Ireland anil north 
eastward across Scotland on Nov 4 and 6, causing 
severe gales On the west coast of Scotland there was 
a very high tide Many nvers overflowed their 
banka and caused considerable damage by fioodmg , 
roads were rendered impaesaUe, m some oases railway 
services were d^yed, and the telephone and tele- 
graph services were dislocated 

Not S, 1530 North Sea Storm — On Nov. 4^-6 a 
violent wmd blow down many housed and trees m 
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England It was followed by a great mundation of 
the sea, which invaded the coasts of Essex and Kent 
and the Isle of Thanet, and was even more destructive 
in Flandm Zealand, and Holland, where 26 towns 
and 24 smaller places were wholly or partly destroyed ; 
Antorf and Antwerp suffered severely 

Not 6, 1909 Heavy Ram in Jamaica - During the 
ooourrenoe of an unusually strong northerly wmd 
( norther ), very heavy rams were expenenced m the 
north eastern of the island, eH]>eoially on Silver 
HiH In eight days Nov 4 11 the total recorded was 
135 in of which 30 6 fell on Nov 6 The nvers and 
gullies Isadmg from the mountains were flooded, with 
mui h loss of property and some fatalities At Radnor 
there was an unraense landslide, which blocked the 
gorge of the C ascade River and raised the level of the 
water by 200 ft 

Not 6, 1916 Optical Phenomena near Amiens — 
About 9 30 F M at Pont Noyellee, east of Amiens, 
there was a lunar halo of 22®, a horizontal circle or 
mock mixm ring, and a halo of 90° Durmg the re 
mamder of the evening gun flashes apiieared ns narrow 
vertical stre^ contrixl 10° to 15° above the horizon, 
and a large red glow from a fire some miles away also 
a])peaiod as a very large and fiery streak with a dark 
8i>ace at its centre 324° above the hon/on The 
appeaiaiico was described as the Angel Gabriel 
crossing swonls with the powers of darkness 


Societies and Academies 

Pabis 

Academy of Sciences Sept 22 — Ihe president 
annuuni-ed the death of Philippo (rlangeauil of the 
bection of Mmeralogy H Vincent Ihi cotnpara 
tive cryptotoxio power of tho sodium salts of some 
of the saturateil fatty acids It has boon shown m 
earlier publications that minute Hoses of sodium 
oleate, palmitate, or margarnte can neutrahse very 
active toxins (tetanus, diphtheiia dysentery) and 
that this 18 due to a physual aition of the soaps 
ihe Mititoxio powei ot those 8oa{is extends also to 
venoms, certain alkalouls, and metallic salts ihe 
present oommmucation gives an acromit of the 
antitoxic probities of tho lower terms of the fatty 
acid series The effects are \ erv irregular and do nut 
depend on the number of carbon atoms in the mole 
oule the solubility, or tho melting pouit of tho ar id 
There is no conneMon between the crvjitotoxio 
power and the surfaco tension of the solution — 
Luc Picart Tho singular coses m the calculation of 
orbits R Cbodat New lesearclus on the gonidia 
of hchons — C Raveau Tho utilisation of streams 
at the mouth — ^Jacquei Chokhate Coiitmuod alge 
braical fractions Paul Alexandroff The geo 
metneal analysis of tho dimension of closed ensembles 
— Georges Giraud The integro diifetential equations 
in conjunction with integro diffoiontial londitions 
at the boundary — Radu Badesco A functional 
equation — Pierre Dupin Tho vibration of cyhndnoal 
tubes m water under the mfluenoo of alternating 
vortices — O Rosenthal and M Mathteu Mild stem 
weldmg m the eleotnc arc The stiength of the 
weld M much increased if during the welding the 
metal is protected from oxidation Examination 
by X rays proves the existence of stresses m the 
case of the non protected welds — Ceiutantin Sal- 
ceanu The magnetic double refraction of phenol, 
naphthalene, and of phenanthrene m the fus^ con- 
dition The passa^ from the benzene nng to 
nanhthalene and imenanthrene results in a laegs 
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increcwe in the mognetio double refraction — A P 
Roliet A silver boitcte The compound descnbed 
was proved to have the composition Ag|B 40 , + 21LO 
— Andr< Meyer and Mile Susanne Mathey The 
volumetric estimation of acetone The acetone is 
precipitated as 3 HgS 04 SUeO 2C,H,0 by Denigde 
reagent (acid mercuiy sulfate) the mercury m 
excess bemg titrated by Volhard s method — L 
Bert A new method of synthesis of phenylpropargyl 
alcohol and its homologues substituted m the nng 
With commercial c innamyl alcohol as a startmg pomt 
a method giving good yields of phenylpropargyl 
alcohol IS outlinra — H Mdmery I he summer of 
1030 and the solar variations W Moycho The 
formation of the pigment in Baetenum prodxgxotum 
The pigment (prodigioeine) always appears at the 
p< nod of the strongest development it is formed at 
the death of the baetenum an i oxygen is mcessary 
for its appearance G Dinulescu The bioli gy of 
the horse ^ Edouard Ducloux and Mile Georgette 
Cordier Researches on the treatment of ex{)en 
mental bovme anaplasmosis in Tunis This disease 
IS curable provided that the treatment is commenced 
sufHcientl} early 

Lknimorau 

Academy of Sciences (Comptes rendtu No S 1930) — 
A Archangelskii Investigations of phosphorite de 
posits m Russia A Borisiak IJrma apelerut rostusua 
nov n Descnption of anew race of U apeUeua from 
five almost entire skeletons found m a cave near 
Krasnodar northern Caucasus — P Lasarev an 1 N L 
Rodievic ihe phenomena of ionisation of gases 
during the photochemical reactions in silids — A 
Rolmadev mme unexpected flonstic (mds in the 
central region of the Taimyr peninsula N VastojeviC 
Geological investigations m the region of the Djava 
mineral waters southern Ossetia K Flerov The 
white muzrle leer (C ervua aUnroatna Przov ) os the 
representative of a now genus Pnewdalnum A full 
descriptu n of the new genus E Cheissin A con 
tnbution to the bmomics of mfusona parasitic m 
various invertebrates of the I ake Baikal 

Comptea rendtu No 0 1030 A Vinogradov and 
M Neustrueva Manganese in insects (2) Quantitative 
determinations of manganese in a senes of insects 
A Zachvatkin Vertical distnbution and diurnal 
migrations of the zcxiplankton in Lake Baikal — A 
Birula A prelinimary communication on the 
Quaternary Carnivora of Crimea Sixteen species 
are recorded from the Quaternary paLoolitic deposits 
m Crimea while the present lay faima coiitauis only 
seven — A Kovanko A class of penodic generalised 
functions — N BogoUubov Approximation of func 
tions by tngonometne summations — V Ambarcumian 
A deduction from Diracs theory of protons and 
electrons 

Sydmbv 

Linnean Society of New South Wales Aug 27 — i 
McLuckis On QrevtUea Qaudtehavdn a supposed 
natural hybnd betwem OrevtUaa launfolw and O 
acanthtfolta The relation of the hybrids to the 
{larents is shown by a graph based on the coeiBoients 
of divergence from the midparaital reference pomt 
— F A Craft (1) The topography and water supply 
of Cox a River NSW ^e region forms part of the 
Nepean Warragomba catchment area and may be 
considered under the heoduigs of tablelands, level 
valleys and oanyims or de^ gorges The tablelands 
have a thick mantle of soil or are forested theysupply 
water permanently to the streams areas of swamp 


Umds acting as storage grounds The levd valleys, 
which vary in elevation from 300 ft to 3100 ft above 
sea level are in ports water bearing but they depend 
largely upon the tablelands for permanent streams 
The Bides of the steep gorges have a very qtuok run off 
The continued pemumency of the streams will d^iend 
largely upon the preservation of upland swamps and 
forests — (2) Qoulbum a vital pomt on the Now 
South Wales Highlands Qoulbum is situated on the 
tablelands between two senes of deep gorges The 
mam routes leading from Sydney to Rivenna and the 
Southern Tablelands pass along a narrow stnp of un 
diraeoted country to Goulbum whence there is a 
divergence of routes Those take advantom of gentle 
radial valleys convergmg on the town wbiw is mere 
fore a natural centre for communications and trade 


VlSMMA 

Academy of Scisncas July 3 — G Keller and E 
Kandler The constitution of cetranc acid — G KoUer 
and W Pastier The constitution of oapranc acid — 
A Franks and A Kroupa Ring contraction m the 
formation of inner ethers (oxides) from glycols (1 
5 oxido dodeoanefrom 1 12 dodecanediol) — A Franks 
and A Kroupa The prepcuation of a alkyl pimelmic 
acids from 1 5 oxidodecane and 1 5 oxido dodecane 
— A Haas (1) The mean mass density of the um 
verse (2) The possible t mnexion between ooemio uid 
physical constants — G Nbbeling A fixed pomt thoo 
rom for curves connected m Kleinen G Nobeling 
Universal curves of flmte order — A Wald Axiom 
atios of the conoe{>t between m motncal spaces — 
K Strubecker Uehoal hnee m elliptical space — H 
Leng The question of photographic activity of metals 
aftoi exposure to sunlight The author did not sue 
ceed in getting results reported by others — H Brell 
Tlie question of the Imeanty of the Lorents tronsfor 
mation 

Washincton D C 

National Academy of Sciences (Proe Vol 16 No 8 
Aug 16) — G A Miller Croups which arc decom 
posable into two non mvanant (wclic subgroups — 
Solomon Lefschets and William W Flexner On the 
duality theorems for the Botti numbers of topological 
manifolds — A H Sturtevant and T Dobzhansky 
Reciprocal translocations m DroaopMa and their 
boarmg on (Etwthera cytology and genetics The 
Buggesticm that chromosome rmgs result from ex 
changes of ends between non homologous chromosomes 
Beems to apply to Drosophila — T Elliot Weier Notes 
on the plastid and other cytoplasimc bodies during 
sporogeneBiB and spermatogrniesis m Polytnthvm 
commune Previous to gametogenesis the plastid 
assumes a form closely rceembl^ a Golgi bexly — 
J B Conant and W G Humphrey The nature of 
the prosthetic group m Lvmuhu hremocyamn A 
black material is obtamed which contains copper and 
seems to be a complex salt of an ammo acid exm 
taming sulphur — Lynn H Dawsey The photo 
chemical duwociaticm of rntrof^en peroxide Absorp 
tion spectra of mtrogen choxme and tetroxide have 
been photographed at rcxim temperature and at the 
temperature of liquid an Primary photochemical 
decomposition of the mixture is due to the tetroxide 
and the threshold is at abemt 3800 A — B Conant 
and F H Crawford The study of absorption spectra 
of organic compounds at liquid air temperatures 
Abso^icm bands of poiphjmM and similar coloured 
orgaiuo Bubetanoes are resolved mto finer lines at 
hquid oir temperature — H J Schumacher A 
oorreotion to ^ The Decomposition oi Nitrogen 
Pentoxide at Low Pressuiee 
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Scientific Workers in Government 
Employment. 

T he Report of the (’omraittee appointed by the 
Treasury in May 1020 “ to examine the 
funetionw and organwation ” of certain specified 
scientific establishments m the Government Service, 
and “ to report on the method of recruitment and 
conditions of servico of the civilian scientific and 
technical officers employed therein ”, has now been 
publishoil (H.M Stationer>' Office, (W net). The 
specified departments were 

(a) The research and expcnmental establish- 
ments under the Admiralty, War Office, Aw 
Ministry, and Jh'partment of Scientific and In- 
dustrial Research ; (/i) the Department of the 
Government Ghomist and the establishments under 
the Admiralty and War Office concomed with 
chemical analyses , and (c) the Meteorological 
Office 

The Rejiorl contains a number of important 
recommendations, and although it introduces differ- 
entiations which will inevitably giro rise to dissatis- 
faction among certain sections of the staffs affected, 
its proposals, if put fully into effect, represent on the 
whole a great step forwanl in the direction of lioth 
higher status and fuller economic rccogmtion for 
the scientific worker m Govc'rnmonl emplovraent. 

The (’onimiltee, over which Sir Harold Carpenter 
presided, was a strong one and included, in addi- 
tion to an ailmmistrativi* (‘Icincnt drawn from the 
Treasury and War Office, Sir llolwrt Robertson, the 
Government Chemist , Dr E E .Smith, Secretary 
of the Department of Scientific and Industrial Re- 
search , Mr. H. T. Tisard, his predecessor in office 
and now Rector of tho Imperial College , and Mr 
H K. Wiinpens, Director of Scientific Research at 
the Air Ministry. Evidence was reccivwl from the 
heads of all the largiw scientific estahhshments, 
while the views of tho stoffs concerned were repre- 
sented to the (kimmittee by the Institution of Pro- 
fessional Civil Servants. 

The examination of radical projiOHala for a com- 
plete change in tho relationships of tho scientific 
departments wouki appear to have fallen well 
within the terms of reference The Gommittee, 
however, showed tho better part of valour by the 
ingemous gloss that, as the respective functions 
of tho establishments under consideration had 
‘ recently ’ (actually in 1 028) been set out in consider- 
able detail in the Report of the Research Co-ordina- 
tion Sub-Committee of the Committee of Civil 
Research, they had " assumed the first part of 
our terms of reference to be an instruction, not to 
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criticise and report on those functions but to take 
note of them as the basis of our mvestigation mto 
the conditions of service of the staffs employed 
Accordingly \^e have oonsiderul it unnecessary 
for us to report for example on a proposal (ad 
mittedly not unanimous) made to us by the Institu 
tion of Professional Civil Servants for a unified 
State Sciontihc Service m the form of a Ministry of 
Science 

Although the idea of closer umty of which a 
Ministrv of Science is but the extreme form of 
organisation did not command the unanimous sup 
port of both wings of thi Institution s me mbcrship 
it will be a disappointment to all concerned that 
such an authontativc ( ommittce should not havt 
give 11 a definite lead or at least some guidance for 
the (liroction of the future dtvckpmtnt of the 
aciintifii sei vices Ihe Committee has however 
made a sines of pro]x>eals following in prmciple 
very closely those submitted to the ( ommittee bv 
the Institution and endorsed by the Association of 
Scientihc Morkers which will achieve a greater 
measure of uniformity in the conditions of service 
of thi staffs concerneil and so pave the u ay to a 
more harmonious and progressive development of 
the scientihc services than is at pn si ut practicable 
with the ( xisting departmental structure 

As regards the contention that the present 
salaries and hnancial prospects of the scientific 
staffs in Governmi nt service an shown to b< giner 
ally inadeiiuate by the difficulty of recruiting and 
retainmg officers of the requisiti standard the 
Report states that it is opt n to question whether 
the State Seriices are at pnsent attracting a fair 
proportion of the best neruits In any case me 
think that thi pnsent supply is mither so large 
nor so giMxl as it might bo if the conditions of 
employment nero made more attracts e Ihc 
Report goes on to remark that the fact remains 
that the State has ti compete with piivatc industry 
as well as with the umvcrsities fur the services of 
research workers and wc art clear that some stops 
must be taken to make that competition more 
effective 

The ( ommittee s proposals for an improved and 
unified system of salary scales are subject howevir 
to certain impoitant reservations It insists — and 
here it bad the full support of the staff organisa 
tions — not only that the standard of recruitment 
must be high hut also that duties must be strictly 
graded so as to ensure that scientifio offioera are 
always employed either on investigations which 
definitely roquue onginahty of outlook and execu 
tion or on work which, though not demanding I 
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exceptional onginahty does require wide know 
ledge and special expenence Work of an an 
ciliary character must it is urged be devolved 
upon a class of technical assistants correspond 
ing m prmciple with such existing classes as those of 
observer and techmcal assistant m the Depart 
mont of Scientific and Industnal Research anil 
test assistant at the Royal Aircraft Fstablish 
ment for whom improved salary scales and pros 
poets are also rocommonded 

Iho new grades and salary scales do not go 
beyond the cxistmg rank of Prmcipal Scientific 
Officer at the National Physical Laboratory or 
its equiialent Of this senior grade it is stated 
that the qualifications will normally include both 
scientific attamment and power to organise and 
direct research b it the latter is not regarded as 
essential and the important recommi ndation is 
made that it should be possible for a research 
officer to roach this grade solely on his merits as an 
individual investigator The Committee states 
that it looks forward to the Government research 
establishments lx mg ultimately so organised and 
n cruitid that every research officer will be able to 
nach this grade before retirement provided only 
that his proved capacity on appointment is followed 
by normal development during service This 
departure from civil senico practice w an innova 
tion which will be warmly approveil by those who 
feel that the pnnciples and methods of promotion 
normally applied m the cml service among the non 
technical staffs are somewhat too rigid in their 
appheation to those engaged in creative scientific 
work 

While the C ommittee s grading proposals are 
based on the conception of uniformity they re 
tarn thi pnsent distinctions tx-tween research 
staffs on one hand and technical development 
and chemical staffs on the other hand as 
reganls provision for superannuation lor the 
former the contmuance of the Federated Lmver 
sities Superaimuation Scheme is proposed and for 
the latter the normal superannuation provision 
for established civil servants made by the Super 
annuation Acts Taking this line of cleavage the 
Comimttee differentiates markedly between the 
careers to be offered on the respective sides notably 
in the earber stages of service In the case of 
staffs under the l! U S S the new entrant, who 
will normally be a umversity graduate with first 
or second class honours will be appomted as a 
jumor scientific officer on a scale of £200 15 260 
(basic) When ho roaches his maximum of £SffiO 
I steps aro to be taken to assess his capacity for 
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iMeuoh work ” Hu record will be reviewed by 
a seleotion board, which will keep m mind that the 
next grade of ' eoientifio officer ’ “ should include 
on the one hand officers who must be specially 
qualified to undertake research work, and on the 
other iumd those who will be engaged on work 
which although of a responsible nature and beat 
undertaken by officers recruited after graduation 
at a university', requires scientific expenenoe 
rather than special aptitude for research ” If he 
u found to be qualified for the duties of a ‘ scientific 
officer’, he will be promoted to that grade, the 
basic scale for which will be £300 550 , while if he 
M recommended as exceptionally qualified to under 
take research, he may enter the scale at £350 
(basic) It u further recommended that a jumor 
scientific officer ' i*ho after bemg two veara at hu 
maximum, has not been recommended as suitable 
for appomtment as scientifie officer should be 
required to leave hu department, unless he can be 
appomted to a vacancy m one of the aasutant 
grades ’ Ihu process of selection for retention in 
the service as a scientific officer and the power of 
allowing the reseanh worker of exceptional promise 
to jump to £350 (basic) are extremely important 
suggestions and will do much to render more at 
tractive the research side of the scientific servurs 

Unfortunately, however, the counttrparts of 
these proposals for the jumor grades in the ‘ tech 
meal and chemical establuhments are not identical, 
with the result that although some existing 
anomalies arc removed among the FUSS staffs, 
new differentiations will be mtroducod m the Air 
Minutry and Admiralty as lietween the scientific 
ami ‘ technical ’ pools, the members of w hich are 
at present uniformly graded The differentiations 
wall, however, on balance involve a wide measure 
of unification, for the exuting welter of grades 
and salaries will be replaced by two simple hier 
archies, which will be identical m the case of acmor 
officers 

The claims made on bthalf of the staffs within 
the Committeo s terms of reference mvolvod com 
pleto umfication and a oonunencing basic salary of 
£260 after a smtable period of probation , and the 
suggestion that only “ limited ” prospects should be 
offered to the teohmoal and chemical staffs of going 
beyond £450 (basic) will not only give rise to serious 
dusatisfaction, but also go far to nullify the Com 
mittee’s efforts to make the State scientific semoes 
more attractive So far as the teohmoal and 
chemical departments are concerned, it will still 
be the case that a more lucrative career will bo 
open to the secondary school boy of scientifio 
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leanings if he enters the oml service m a non- 
technical capacity, through, say, the Executive 
Class examination at the age of eighteen years, 
for success m that examination will ensure him a 
clear run through to a salary of £400 (basic) with- 
out special efficiency bars and without expensive 
traming, and on first promotion he will bo assured 
of a jump to a scale rising from £400 to fciOO basic 

While the Committee makes no specific recom- 
mendations with regard t the posts graded higher 
than principal sui ntific officer which carry adminis- 
trative as well as scuntifu responsibihties, it is 
pointed out that it is obvious that if the other re- 
( ommcndations are aoceptod the position of senior 
officers will call for review, and that the salaries 
attaching to many of these posts will have to be 
increased As some members of the Committee 
were in the category in question it is suggested 
that a small ad hoc committee should bo appointed 
to consider the higher posts In thu connexion it is 
pointed out that those members of the C ommitteo 
who have had direct responsibility for recruitment to 
scientific research staffs have found the inadequacy 
of tho prosjxicta offered by the higher posts a senoiis 
obstacle 

On a superficial examination the Report would 
appear to be pnmanly concerned with eoonomio 
questions affecting tho conditions of employment 
of the State scientific worker, but when the Import 
IS read m conjunction with a knowledge of the 
diversity of minutely differentiated salary scales 
and general conditions of employment that obtains 
in tho scientific departments, it will be sec n that it 
represents a very important stage m tho develop 
ment of those services The recognition of the fact 
that the scientific workers in State employment are 
as a class performing a distinctive service will be 
more readily achieved now that, like other dis- 
tmctive classes of civil servants, their conditions of 
employment have been closely assimilated More 
over, by its insistence upon the need for a departure 
from normal service practice m the case of tho 
socially valuable but often uiueoognised gifted 
mdividual research worker without administrative 
talents, tho Committee has made a break with 
precedent which must have important results 
While scientific workers m Government employ- 
ment 08 a whole will deprecate the discnminstion 
agamat technioal and chemical staffs, they will, we 
are sure, be grateful for the care which has oh- 
viously been devoted to examining their conditions 
of emplojrment, and it is to be hoped that the 
Government will refrain from devising the familiar 
official excuses for pigeon holing the ^port 
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The Human Blood Groups. 

Blood Orouptng tn BekUton to Cbntcal and Legal 
Medxnne By Prof Laurence H Snyder 
Pp XI 4- 163 + 6 plates (London BaiUiliro, 
Tindall and Cox, 1929 ) 22a Od net 

PECULIAR value is lent to this book by the 
fact that its author is not a medical man 
and that his horizon is therefore not overclouded 
by the medical apphcations of his subjoct It 
cannot be said that it has not a certun medical 
tinge, for Prof Snyder states with modest pnde that 
he has been concerned in a number of operations 
for the transfusion of blood , moreover, he has 
not been able to avoid an excursus into the history 
of blood transfusion which is interesting but not 
really germane to his subject None the less Prof 
Snyder is primanly a biologist and thoroughly 
competent to deal with the relation of the blood 
groups to human biology, and this is where their 
mam mterest hes 

The best chapters m Prof Snyder s book are those 
on Mendolian inhcntance, the heredity of the blood 
groups the blood groups m animals, and their 
racial distnbution It is a great pity that the two 
latter wore not considerably extended , very little 
of the knoahdge on these subjeets has as yet been 
coUoctcil in book form The chapter on tho 
techmquo of blood transfusion cannot be rccom 
mended to those about to embark upon the pro- 
cedure for the first time , it contains descriptions 
of tho divers more or less elaborate pieces of 
apparatus which have been invented for this pur 
pose by those having a passion for making the 
simple thing difficult but fails to lay stress on the 
fact that all that is actually requiiid in the way 
of special apparatus is a funnel tubing and cannula, 
and an enamelled pint pot, such as is to be foimd 
m every nursery and most kitchens It is, moreover, 
difficult to understand why Prof Snyder dots not 
regard direct matching of blood, without grouping, 
08 a satisfactory means of selecting a donor 
The demonstration of tho fact that the bloods of 
all human beings is not identical, but that they fall 
into four well defined groups, is one of the most 
striking of tho more recent advances in human 
biology , the facts of the case are not yet widely 
known, though much of the knowledge has been 
available for the past twenty years, and Mr Snyder 
has performed a good servioo in crystallising the 
present state of knowledge in book form The 
credit for the discovery of the groups must rest 
with Landstemer , before his time vanous observers 
had reported tho agglutination of the red cells of 
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one individual by the serum or plasma of another, 
but up to then such occurrences had been regarded 
as pathological Landstemer m 1900 showed that 
the serum or plasma of oertam normal individuals 
would agglutinate the red cells of other normal 
persons, and that this phenomenon was no mdica- 
tion of disturbed health , m 1909 he showed that 
on the basis of this reaction it was possible to 
distinguish at least four types of blood The same 
thing was shown more or less mdependently and 
almost aynohronously by Moss m America and by 
Janssky m Europe these authors apphed numbers 
to the four groups, but unfortunatelv they used 
different numbers for the same things, and thus 
laid the foundations of a confusion which exists 
to the present day When an author speaks of 
Qroujm I or IV it is oven now impossible to know 
to what he refers unluss he appends tho name of 
one of these observers Landstemer m his earlier 
work forecast the importance of the groups both 
m regard to the transfusion of blood and to legal 
medicine but in spite of this, for mam years his 
work was scarcely regarded 

In 1910 von Dungem and Uirzfdd made an 
intensive study of tho mhentance of tho groups in 
a senes of famihcs and showed that the observed 
facts were explicable on tho postulation of two 
dominants presenting the agglutinable sulistance, 
which wore resident m the rod oorpusoles and were 
leferrod to as A and B, and two recessivce repre 
sentcil by the corresponding agglutinins and 
resident in the plasma Though this hypothesis 
has lately been tho subject of important modifica 
tion at the hands of ^mstein, tho agglutinable 
factors or, as it is now the abhorrent but merodi- 
cable custom to desenbe them, the agglutinogens 
A and B still hold tho field, and although P^f 
Snyder is rather timorous about committing him 
self on this point, there is every reason that the 
numerical nomenclature of tho groups should now 
be elispensed with and that they should hereafter 
be known by their agglutinogen content as AB, A, 
B, and 0 

It IB true that vanous workers have from time 
to time produced evidence purporting to demon 
strato the existence of ogglutmogens other than 
A and B The most portentously long and detaded 
papers are those of Guthne and Huck Prof Snyder 
adopts a cautious, not to say timid, attitude in 
regard to the possible existenoe of ogglutmogens 
other than A and B, but it is now fairly evident 
that the whole structure of the groups is exphcable 
on the postulation of these two only, and that 
observations reported as demonstrating the exist- 
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enoe of othen have depended upon errora of one 
sort and another, and more particularly failure to 
recognise that there are differenoee both in the titre 
and adsorptive power of agglutmogens and also m 
the titre of agglutmms m different bloods 

The history of the subject so far as it has gone 
offers an excellent demonstration of the weakness 
inherent m the experimental method The original 
discovery of the groups and the elucidation of their 
structure were brought about by sound induction 
from observed facts Purther experimental work 
m the hands of many observe rs revealed what 
appeared to be exceptions to the general law laid 
down as a result of the work of Jjandsteiner, von 
Dungem and Hirrfeld and others and, modem 
science being firmly bound to the chanot of the 
experimental method, such observations were ac 
ceptod at their face value But the experimental 
method has its weaknesses Next to the original 
discovery of the groups and of their structure the 
greatest triumph in this hold has been the enuncia 
tion by Bomstem of his hypothesis as to their 
mhentance It duos not appear that this worker 
performed a single experiment he did, however 
survey with care the data as to the distribution of 
the groups in various human races and by the 
applieation of mathematical methods v as able to 
show that this distnbution could indeed be ao 
oountod for by the postulation of the agglutmogens 
A and B but that they must bo inherited not as 
von Dungem and Hirzfeld had supposed, but as two 
of three allelomorphs the third being their absence 
or 0 Further work has provided no significant 
exceptions to what may now be described as 
Bemstem s law 

In the face of the conformity of the known facts 
to Berastem s law, it is diftioult to behevo in the 
existence of agglutinogens other than A and B and 
in this respect and m spito of a great <leal of expert 
mental work and the exponiiiture of much jiapir 
and ink, the situation remains where it was twenty 
years ago The whole episode serves to point tho 
remarks of the prelate who at a recent mooting of 
the British Association pleaded for a seven years 
tmee of God to experimental work and a considera 
tion of the data already accumulated 

The establishment and general acceptance of 
Bemstem s law is of considerable practical import 
anoe On the ongmal assumption of von Dungem 
and Hirzfeld, it is obvious that the appearance of 
the agglutmogens A or B in the blood of a child 
when absent from that of the alleged parents is 
conclusive proof that the parentage is not as 
supposed , Bemstem s law limits the posaibihties 
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even further , it follows from it that matings 
mvolvmg one AB parent cannot result m 0 offspring 
It 18 tme that AB is a rare group, but this narrow 
mg of the field of possible mhentance is of the 
greatest importance m legal medicme In Qermanyi 
Russia, and several other European countnes, evi 
dciice based upon the blood groups is freely admitted 
m forensic proceedings both civil and crimmal, 
but m the courts of Great Bntam natural laws 
have yet to establish their validity When it 
comes, the spectacle of the Bntish legal mmd 
wrestling with the laws of Nature will bo full of 
mb rest and instruction 

In full blooded Amencan Indians Prof Snyder 
found more than 90 per cent Group 0 individuals, 
and his observations go far to support tho view that 
this IS the ongmal constitution of the blood of the 
human race , the agglutmogens A and B seem to 
have appeared as mutations the A factor some 
where in western Europe the B somewhere in 
central Asia Tho author wisely points out that 
the anthropological information to bo gained from 
a study of group distnbution is lunited, and that 
up to tho moment it fails to throw any hght on 
tho question of the single, double, or multiple 
ongin of tho human race S C Dykx 


Problems of Asiatic Geolog^y 
Ihe Slrudare of Asia Edited by Prof J W 
Gregory (Methuen s Geological Senes ) Pp 
xi + 227 +21 plates (London Methuen and Co , 
Ltd , 1929 ) 16« net 

T his book contains a series of contnbutinnB 
to an international discussion, held at the 
Bntish Association moctmg m Glasgow m 1928, 
on problems of Asiatic geology 

Smee tho pubbcation of tho third volume of Das 
Antlitr der Frdo , more than a quarter of a century 
ago wherein Eduard Suoss gave his classic account 
of the geological stnicturo of Asia mcreasing evi 
dence has been accumulating that many of his views 
on the ongin and clasbihcation of the Asiatic moun 
tarn ranges are in need of modification Thus, his 
representation of tho structure of the eastern coast 
as bounded by a senes of folded mountam arcs con 
tmuouB with the Himalayan ranges has for many 
years been abandoned m view of von Richthofen s 
descnption of the great fault blocks which c onsti 
tute the dominant tectonic feature of that area 
There must, indeed, be many geologists who have 
found it hard to form an unbiased opmion of, for 
example, the relationship of the Altaid and Hima* 
layan mountam systems when confronted with the 
Tl 
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fundamentally different ideas expressed by Suess i 
and Argand and for the solution of this and other 
problems they wdl welcome the opportumty of ob 
taimng the views of recognised authorities on the 
subject which is afforded by the pubhcation of 
the volume now before us 

The introductory chapter by the editor Prof 
J W Gregory which is replete with first hand m 
formation obtamed during his own travels in Asia 
not only gives a clear and concise summary of much 
that IB contained in the subsequent chapters but 
also affords a valuable guide to the discussion of the 
more controversial questions 

Prof F E Suess contributes an mteresting ac 
count of modem views regardmg the region of the 
\ ansoan horsts of Europe m which he stresses the 
importance of studying intrusion tectonics rather 
than mere trend lines in determining the ago c f 
moimtam chains and their structural connexions 
hrom a consideration of the crystalline schists of 
the European Altaids which m opposition to the 
generally accepted view he regards as having been 
formed by late Palaaozoic gramtic mtrusions he 
abandons his father a theories aa to the pre PaLoo 
ZOIC age of the crystalline schists of the nucleus of 
Asia 

A wealth of new information now published for 
the first time is contained m the chapter on the 
tectonics of the Iranian ranges by Dr H de Bookh 
and his colleagues on the staff of the Anglo Persian 
Oil C o I td Their discovery and description of the 
great Iranian geosyncline appears to be m dnect 
opposition to the view expressed by Argand that 
the movement of Africa north eastwards against 
Asia contmued as late as Miocene times and their 
account of the stn ng Pliocene folding of south west 
Persia is entirely inconsistent with the conception 
of the opening c f the Mediterranean nft at that tune 

It may be suggested that the cost of pubhcation 
could have been materially lessoned without in any 
way impairing the value of the work if this eontn 
bution had been reduced by the omission of much of 
the detailed evidence on which the conclusions are 
based It is moreover difficult to see how the j 
profile sectwns across the Andes of Colombia and 
Venesuela are germane to the present discussion 

Prof D I Mushketov m an mteresting account 
of the tectomc features of eastern Turkestan shows 
that north of the Pamir there was a northward 
direction of folding in the Kamozoic era as opposed 
to the general southwud movement of the Hima 
layan ranges 

The structural evolution of the eastern part of 
the Asiatic continent is described by Prof G S 
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Barbour with the aid of a senes of palasographical 
maps redrawn from those of Dr A W Qrabau and 
an account of the stmotural features of the Old 
rook floor of the Gobi region the result of personal 
observations made dunng the Central Asiatic ex 
peditions of the Amenoan Museum of Natural 
History is oontnbuted by Prof Berkey of Columbia 
University Five penods of orogemc movement are 
desonbed each of which was aooompanied by vol 
canism Copious references throughout the volume 
furnish a valuable bibhography of the geology of 
Asia 


Bushman Art m South West Afnca 
Buahman Art Boek PmjUxnga of South West 
Afnca based on the Photographic JUatenal col 
keted by Rexnhard Maack By Hugo Obermaier 
and Herbert Kuhn Pp xu + 70 + 39 plates 
(London Oxford Umversity Press 1930 ) 84s 
net 

T O the stu lent of cultures and culture contacts 
a peoples art is of particular importance 
When objects made for purely utihtanan purposes 
such as tools an 1 weapons are alone available for 
comparison the sceptic can often argue that similar 
implements made by two peoples in widely separated 
areas are merely the results of similar needs en 
gendered by somewhat similar conditions of life 
and that therefore no cultural relationship between 
the peoples concerned need be postulated When 
however the artistic productions of two such widely 
separated peoples manifest stnkmg similanties of 
style and technique it becomes difficult to deny 
some defimte cultural connexion The study of 
pnmitive art groups both modim and prehistonc 
m different regions of the world is thus of vital im 
portance in the elucidation of human history 
The volume under review presents the anthropo 
logist with an account of a number of paintings 
found on the walls of rook shelters and on boulders 
m what was formerly German South West Afnca 
The ongmal mvestigations were earned out some 
tune ago by a German resident Mr Reinhard 
Maack who has since handed over his photographs 
and copies of the paintings to Dr Obermaier of 
Madnd and it must be said at once that he could 
not have confided his valuable matenal mto more 
competent and distinguished hands The result 
ing monograph which Dr Obermaier has wntten 
m collaboration with Dr Kflhn of Oologne the 
editor of the Jahrbueh fOr prOhtslortsche und ethno 
graphtsche Kunst is of very great scientifio im 
portance— as indeed we should expect it to be 
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oonndermg the European reputations of its authors 
The second and larger half of the book is occupied 
by thirty-nine plates, of which thirty two are in 
colour, the earher part being devoted to a descnp 
tion of the sites and a general account of the prob 
lems connected with Bushman art 

In the opening chapter some notes on the Bush 
men them^ves and their art are given, together 
with a brief summary of the succession of stone age 
cultures in South Africa Chap u is devoted to 
an account of the pictorial material collected by 
JRemhard Maack Chap m is entitled “ The bpmt 
of Bushman Art ”, and therein is attempted a study 
of the minds of the artists as seen through their 
work Chape iv , v , and vi are concerned with 
the occurrence of more or less similar art groups m 
South Africa, eastern Spain, and elsewhere The 
last chapter discusses the moamng and significance 
of Bushman art A selootod bibhography is ap 
pinded at the end of most of the chapters Chaps 
1 , 11 , iv , and v are from the pen of Dr Obcrmaier, 
while Chape m , vi , and vu are contributed by 
Dr Kuhn 

The investigations m the field seem to have been 
confined almost solely to the paintings themselves 
no proper excavation seems to have been attempted 
m the floors of the painted sites, and although stone 
industnce are sometimes mentioned as being present 
no description of the finds is given This, perhaps, 
IS to be regretted, as in Southern Rhodesia and the 
Umon of South Afnca vanous phases of the Bush 
man art are often associated with stone industnes 
belonging to different cultures Stone implements 
occur in the distnct (as, for example, near bwakop 
mund), and it would have boon illuminating to know 
what sort of industnes were made by these South 
west Afnoan artists Again, though superpositions 
of pamtings are alluded to, reproductions or de 
sonptions of them — which would, perhaps, have 
afforded us sequences of styles or techniques — do not 
seem to have been given by Mr Maack 
None the less, this book constitutes the first careful 
study of Bushman art m this part of Afnca On 
examining the excellent reproductions m colour, 
the obvious similarity of some of these pamtmgs 
to early Southern Rhodesian examples on one 
hand, and to more recent examples m the Umon 
of South Africa on the other, is at once apparent 
That all ‘ Bushman art ’ m South Afnca was made 
at approximately the same time is out of the ques 
tion Many a century, probably mdeed many a 
TnillAiiTiiiiin , elapsed between the making of the first 
and last painting s Nor IS it at all certain that men 
of qnite the same race were the authors of the early 
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as well as the later examples It would seem more 
probable that the whole corpus of Bushman art 
should be considered as part and parcel of the 
general artistic activity of Noanthropic man, the 
work of vanous migrations of Neanthropio peoples 
into South Afnca — the last of these migrations 
having ushered m the Bushmen themselves In 
the same way, the rook shelter art of eastern Spam, 
which IS so similar to the earher senes of Southern 
Rhodesian paintings whilr diffenng somewhat from 
the more typical Bushman art found nearer the 
Cape, 18 equally to be connected with this general 
artistic activity of Neanthropic man and therefore 
perforce related to the Afncan art groups With 
these theones Dr Kuhn seems to bo in general 
agreement Dr Obermaier remains rather more 
conservative and would like to see them confirmed 
by the finding of skeletal remains demonstrating 
the racial sinulanty of the Spanish and Afnoan 
artists Such finds will probably bo made some 
day In the meanwhile the conservative attitude 
IB, of course a sound one and Dr Obermaier presents 
the whole case to the reader in a clear and unbiased 
manner 

Altogether the book makes a notable contnbu 
tion to knowledge is well translated from the 
Oerman, excellently produced and priced at a dis 
tressingly high figure But one such monograph, 
containing as it does information of permanent 
value, IS worth many volumes which merely set 
forth the theones temporanly hold by their wnters 
M C Bukkitt 


Physical and Chemical Properties of 
Interfaces 

(1) An Inlroductwn to Surface ChemtHry By Dr 
E K Rideal Second edition reiibod and en 
larged Pp ix + 469 (rambndge At the 
Umversity Press, 1930 ) 21« net 

(2) The Physxce and Chemxelry of Surfaces By Dr 
N K Adam Pp x + 332 (Oxford Clarendon 
Press , London Oxford University Press, 1030 ) 
17* fid not 

I N August 1918, after sending to the late Lord 
Rayleigh some repnnts and expressing to him 
my regrets that he had not oontmued his extensive 
pioneering work on surface tension, I received a 
reply from which the following u quoted 

“ As regards what you say as to my not following 
up my own work on surface tension, etc , I may 
confess that 1 was rather disappomted at the httM 
attention I then received Bwdes that, I was and 
am rathor badly eqmpped for speculations on the 
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ohenuoal aide There u one point which I do not 
find noticed by you or Devaoz relating to what 
oocura when a very hmited amount of oil la depoaited 
on a large clean water aurface I do not think the 
apreading can atop juat when the layer baa become 
monomolecular At thia atage there would be 
considerable outward motion extending downward 
a certain distance, which must carry the spreading 
further Finally the drop la larger than necessary, 
and its contraction is not resisted by any force 
I am, 

Youra very truly, 

Raylbioh *' 

Fortunately to day there la no lack of mtereat m 
surface tension and the varied phenomena oocumng 
at the interfaces between phases A sinking proof 
of this hes in the nearly aimultaneous pubhcation 
of two exceUent books m English dealing with this 
subject, which is so largely the outgrowth of 
Rayleigh’s observations and speculations Both 
books are by men who have themselves for several 
years made very important oontnbutions to our 
knowledge of surface properties 

Although both books treat of the physics and 
chemistry of surfaces, there are considerable differ 
encos in the subject matter and the methods of 
presentation Rideal s book is a revised and much 
enlarged (35 per cent mcrease m size) second edition 
of his book of 1 920 There are six chapters covenng 
surface tensions of hquids and of solutions, in 
soluble films on hquids, hquid hquid, hquid solid, 
and gas sohd mterfaoes Iwo chapters treat the 
electnc potentials at interfaces, stabihty of sus 
pensions and emulsions, and the last chapter deals 
with gels and hydrated colloids There are good 
mdexes of names and subjects, but a table of cun 
tents giving more than the titles of the chapters 
would be desirable 

An excellent discussion of the various expen 
mental methods for the measurement of surface 
tension is included in the first chapter 

Adam’s book also has nine chapters, arranged m 
somewhat less logical order Ihe opening chapter 
considers the elementary theory of the oapillanty 
of hquids, emphasising the importance of molecular 
motions and interactions The methods of measur 
ing surface tensions are considered m the last 
chapter of the book 

The second chapter, of about 75 pages, is devoted 
to insulublo monomolecular films on water This 
chapter constitutes a particularly valuable sum 
mary of the rapidly accumulating knowledge of 
the properties and structures of these films — ^know 
ledge which has resulted so largely from the efforts 
of Adam and his co workers There is a detailed 
deecnptmto bf the latest form of balance for 
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I measuring the surface pressures of films and of the 
precautions required m its use Films are classified 
as gaseous, condensed, hquid expanded, and vapour 
expanded The history of the development of 
these concepts IS admirably treated The evidences 

that the films are monomolecular and oriented on 
the surface are emphasised and properly evaluated 
Fundamental concepts are often stnkingly lUus 
trated For example, m justifying the use of 
surface pressure, we note the remarks (p 30) 

“ How far should we have progressed if, in the study 
of gases, the pressure exerted by a gas on its con 
fining walls had been regarded as the difference 
between the strong tension of the clean vacuum 
outside the vessel and the contaminated vacuum 
within * Iho surface pressure is the tangible, 
physical force , the surface tension merely the 
mathematical eqmvalent of the free surface energy ” 
In a few other oases the reviewer cannot agree 
so completely with the explanations adopted Fot 
example ho believes that too much stress is laid 
on the angle of tdt ’ of the molecules in a film A 
more useful view is that in hquid films of such sub 
stances as the higher fatty aoids, the hydrocarbon 
chains are arranged almost as irregularly as in any 
liquid phase, subject only to the requirement that 
one end of the molecule must remain in contact 
with the water The reviewer cannot agree (p 75) 
“ that the heads tend to hold the molecules to 
gether, while the chains try to disrupt the film ’ 
When there are no heads, the film actually contracts 
into a single droplet, proving that it is the heads 
that cause the spreading 

The study of surfaces is intomipted m Chapter m 
m order “ to review the information available as to 
the properties of molecules obtained from other 
sources ”, such as X ray studies of organic crystals 
and hqmds and then in Chapter iv thirty pages 
are devoted to surface idms of soluble substances 
and adsorption The next chapter deals with re 
suits of the measurements of surface tension The 
whole consideration of the mterestmg relations of 
the surface tensions and the total surface energies 
of benzene substitution products is brushed aside 
with the statement (p 151) that it seems doubtful 
if the values of the total surface energy can be made 
to furnish information as to the onentation of the 
surface molecules ” — a conclusion with which the 
reviewer whoUy disagrees 
The properties of sohd surfaces, the spreadmg of 
hquids on hqmds and solids and lubrication are 
discussed in the next two chapters A chapter of 
sixty pages deals with the structure and the ohemi 
cal properties of sohd surfaces and adsorbed films 
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on them A duouBsion of heterogeneous ohemioal 
reactions occupies about ten pages, but tho eleotnoal 
properties of surfaces are not considered 

Although both books cover nominally the same 
subject matter, the differences in treatment and 
even in tho choice of topics make it desirable for 
every student in this Held to read both books 
Rideal’s book is more comprehensive and gives the 
better general survey, but Adam’s book is unsur 
passed in those fields in which he has specialised 
I LaNUHUIB 


Our Bookshelf. 

L’ApparetUage Hectnque It peixt apparetUagt, le 
grot appareiUage boast ttnaxon, VapparexUagt haute 
tenaxon, tableaux dt dxatrxbuixon, poatea de trana 
formatxonaruraux, conalrtuix(m,applxcatxona Par 
Louis Lagron (Nouvello Encyolopddio iSlectro 
mdoanique. No 3 ) Pp 687 (Pans Albert 
Blanchard, 1930 ) 36 francs 
This is tho third volume of a useful electro 
mechamcal encyoloptedia The author classifies 
electno apparatus into four groups First, there is 
small apparatus, that is, apparatus for use at low 
voltages and that does not take a current mater 
than twenty five amperes next he deals with largo 
low voltage apparatus which takes currents greater 
than twenty five amperes The third class consists 
of high voltage apparatus, the pressure not exceeding 
33,000 volts but the current being of any value 
The fourth class consists of very high voltage 
apparatus, tho pressure exceeding 33,000 volts 
Wo loam that the French Munster of Pubhe Works 
standardised the voltage of supply at 230 in July 
1926 The pressure of supply of all work com 

S leted after that date is to 116, 230, or 460 for 
ireot current supply, and 1 15 or 230 for all systems 
of supply installeu after that dato Tho frequenev 
also 18 to be 50 Like England, however, it will 
take a long time befiHV all the pressures of supply 
are standardised 

Tables are given of sparking distances, and 
amonmt the constants given for insulating materials 
are their electno strengths The formulae given 
for fuses and for the heating of cables are only 
ronghly approximate The laws of the convection 
of heat from bodies cooling in air are now well 
known and more accurate formulae coul^ have been 
given English enmeers will bo interested in the 
information given for wooden poles, cement poles, 
and lattice towers 

Court de profeaai d PAeole Polytechnxque 

Par Prof Paul Pauilevd Tome 1 Pp vi + 664 
(Pans Gauthier Villars et Cie, 1930 ) 100 francs 
Fob many years now the underlying pnnoiples of 
mechames have been the subject m critical revision 
In an elementary treatment of these pnnoiples 
from the point of view of teaching, however, it is 
quite impossible to approach the subject except 
largely from the cleuwcal pomt of view, if not 
boMuse of the essential difficulties of the iplativistio 
No 3184. VOL 126] 


outlook, at least because a knowledge of classical 
meohamos appears to be essential for a true under 
standing of relativity 

M Paul Painlevd seems to have found time from 
hiB political activities to produce m this Cours 
de mdcamque ’ a complete treatment of the first 
stages of thu subject, as they have been expounded 
by him in his course at the Ecolc Polytechnique 
between 1906 and 1924 Ihe course bears all the 
marks of a thorough and careful teacher, and the 
oonsistent stnving after ngorous presentation is 
typically French in its precision ^o earher part 
of the 1 ourso covers most of tho matenal whu b is 
normally dealt with in English colleges under the 
heading of ‘ motion of a particle and of a system of 
particles w ith astronomical applications to planets 
and comets Tn the later part tho author goes 
on to discuss Lagrange s equations D Alembert’s 
principle and its various extensions, the equihbnum 
of strings, and the nature of frictional forces 

Although the field has been will traversed in 
English books, nouhere has it been so carefully 
developed and so logically kmt together as m this 
classic by a world famous teacher 
The Conchiaxona of Modem, flrtenee Plainly told 
Iw Walter Gnerson ( Fhi Enquiring Layman ”) 
(TTie Outhne Library, No 10 ) Pp xvm + 198 
(Loudon George Newnes Ltd , n d ) 2a Od not 
In this httle book The Enquiring Layman has 
marshalled tho majonty of > the most important 
facts and com options of modem science A lay 
man ho might claim to be yet he cannot be a 
real visitor to the subject of scicnee He shows a 
definitely mtelligent attitude towards it and pre 
sonts his findings in a distinctlv palatable stylo 
Astronomy natural philosophy, biology, and the 
other conventional branches of science receive 
consideration, yot the author — quite unconsciously 
perhaps — ^has performed one important feat in 
showing that this conventional subdivision of 
science is essentially artificial Of all tho subjects 
dealt with, the most abstract, man tho interpreter, 
IS probably the author’s mice de riaiatance 

It 18 evident that ‘ The Enquiring Layman ” is 
keenly interested in tho subject, and he has pre 
sented it in such a manner as will infuse a similar 
interest into his readers 

Praetxcal Plant Bxochemxatry By Muncl Wheldale 
Onslow Third edition Pp vin-206 (Cam 
bndgo At the Umversity Press, 1929 ) 12« 6d 
net 

Mrs Onslow’s book fills a decided gap in botamoal 
hterature Smoe its first appearance, it has been 
considerably extended by a chapter on tho plant 
acids, as well as by shorter sectionson tho derivatives 
of these bodies, waxes, essential oils, and also nucleic 
acid Senous changes of form are scan ely possible 
m a text-book of this character, but an additional 
chapter, in many ways the most interesting in the 
book, has now been added on the possible inter- 
relationships of tho hexose Bugars, the pentoses, 
and the pectio substances The recent work on 
the oxidising systems of plants is also summarised 
m a oonvement form 
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Letters to the Editor. 

[Tht Editor does not hold htmselj responsible for 
opinions expressed by kis correspondents Neither 
can he undertake to return, nor to correspond with 
the wntere of, rejected manuscripts intended for this 
or any other part of Natubk No notice is taken 
of anonymous communications ] 

A ReUUon bctwMn the Radial Veloddea of Spiral 
Nabulaa and the Velocity of Olaeolutloa of Matter 

According to a fundamental formula of Ematem a 
ootunoloRical theory of gravitation, the total mase of 
the umverae, Af, u oonneoted with the radius of 
curvature of the universe, E, by the formula 

( 1 ) 

In this equation e denotes the velocity of light and f 
the constant of gravitation 

If wo remrd the siao of the imiverse as variable, 
and if we denote by a the dismtegration constant 
of matter and W « that cosmic velocity which 
represents the difterential coefflcient of E with respect 
to time, we obtain from equation (1) 

(2) Me 

As 18 well known, a is equal to the mass equivalent 
of 2 ergs per gram second m the case of the sun 
The average value for all hxed stars imdoubtedly 
agrees m order of magmtude with that value Hence, 
approximately, 

(3) t = 1 1 X 10 "JV 

If we insert for Af, according to Hubble (Astrophys 
Jour , 64 , p 300 , 1020), 1 8 x 10” gm , equation (3) 
yields fur t a value of about 2 x 10* cm or 2000 km 
per second This value agrees well with the magnitude 
of the velocity with which the farthest spiral nebulae 
appear to rec^e from us 

Abtbitb Haas 

University of Vienna, 

Oct 11 


Animal Husbandry 

Thb term * animal husbandly ’ is gradually becoming 
more employed by both administrators and scientists 
oonoemed with the live stock induatty That it is 
differently employed by different speakers is the 
apology for what follows 

The aim of the science of animal husbandly is the 
eflSoient production of farm live stock it de^ with 
the application of those basic sciences which affect 
the production and maturation of our farm live stock 
The principal sciences from which it denves are 
genetics, nutrition, animal health, economics, and 
phsrsiology, both reproductive and nutritional These 
baml sciences seek to discern fundamental pnnoiples 
by the formation of hypotheses, which as evidence 
accumulates become theories, and eventually on final 
proof take their place as laws In theur turn these 
sciences draw on others 

The Boienoe of animal husbandly does more than 
apply the sciences from which it denves it co 
ordinates than The real function of the sountifio 
animal husbandman consists, not m the direct applies 
tion of new knowledge or the mere testing upon a 
|fo.3184,VoL 126] 


large scale of such hypotheses as its basal sciences 
may bring forth, but m the relation of new facts to 
ezutmg oiroumstanoes This imphes that animal 
husbandry is not merely an appbra science it can 
evolve new teohmaues can prosecute research 

Just as other scioioes have vanous aspects, so has 
the scionco of animal husbandry In a oertcun aspeot 
one of its basal sciences may predominate The science 
of animal husbandry m relation to a particular science 
applies that particular science to practice and at the 
same time takes mto consideration the other basal 
sciences which affect the problon under consideration 

In Qieat Bntam there is no school of scientiflo 
Mumal husbandry as such Ckinsequently this science 
has been largely developed by those institutes con 
nected with agriculture which are oonoemed with 
research mto the basal scienoes, particularly genetics, 
nutrition, and physiolo^ Each kmd of mstitute has, 
to a greater or lees d^ree, developed animal hue 
bandry hor example, there is the science of animal 
husband^ based upon the science of nutntion , the 
science of nutntion alone can make little contnbution 
to the matonal welfare of mankmd through live stock 
without takmg mto consideration the other basal 
sciences Thus there are developed animal husband 
men who are pnmanly nutntionists but who also must 
have a sufficient understandmg of the pnnoiples and 
findings of the other sciences to enable them to co 
ordinate the work with which they aie mainly 
identified In the same way, there are animal hus 
bandmen who are pnmanly either vetennanans or 
geneticists 

At the present tune it is open to question whether 
the milustry of agnculture can proht more from the 
new scientific disrovenee whuh one may reasonably 
anticipate will be made by the research workers in 
the 0^1 Bcioncos or from an mtelhgent and co 
ordmated apphcation of that knowledge which is 
already available Hitherto greater emphasis has 
been laid on the value of fundamental researches , 
and rightly so, since these are an absolute prerequisite 
to the proper functioning of the science of husbwdiy 
It can, however, be fairly debated whether the tune 
IS not now npe for an organised development of the 
science of husbandry But whether this should be 
directed as a separate entity seems doubtful Hmce 
its uispiration is drawn from the research institutes, 
separation would possibly sterilise it 

It would appear better were the science of ammal 
husbandry to contmue to be based on the various 
research institutes, but that the dissemination of 
results should be made, not through the existing 
county organisers (who have such a wide held to cover 
that they can be expert m no one subject without 
some saonfice m another), but through advisory 
animal husbandmen, eadh operetmg m an area These 
men would have no adminstrative duties Their 
function would be to mamtam contact with the vanous 
research institutes (they could, m fact, have their 
headquarters at one of these) and to apply the results 
of the animal husbandry sections of the vanous 
research institutes to the particular problems of their 
area Such animal husbwdmen would speoialue m 
different aspects, such as pigs, horses, dairy cattle, 
etc They would at the same tune act as rapporteurs 
to the animal husbandry section of the research 
institute on which they are baaed Undoubtedly there 
IS a weak Imk m the oham which oonneots soientiflo 
research designed for the assistance of agnculture to 
the practice of farming A reoogmtion that ammal 
husbandry exists as a science would do much to 
strengthen this link 

A precise defimtion cannot be oonffned to a few 
words Bnefly, ammal husbandry may be defined as 
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that branch of aeienoe which interpreta, oo otdmates. 
and finally applies the results of soioice to problems 
of live stock production 

A D BnoHANAM Smith 
Animal Husbandry Section, 

Animal Breedmg Research Department. 

The Univeraity of Edmburgh, 

Oct. 16 


Highest Recorded Shade Temperature 
In the issue of Natoiw for Sept 6, 1030, at the 
bottom of page 386. appears an item. Sept 13. 
1022 Hipest Recorded Temperature 
The validity of the reading at Azizia has been 
meetioned by so emment on authonty as Dr G 
Hellmann— see Monthly Weather Review, May 1030, 
page 208 Weather Bureau authorities are of opinion 
that the Azizia record of maximum temperature 
cannot be olassod os havmg been obtained under 
standard conditions of exposure We are not un 
mmdful of the fact that it is a diihcult matter to 
determine the maximum temperature in a shelter 
situated m a desert remon The chief evidence agamst 
the Aziria record is ^e fact that it is not supported 
by the readings of other thermometers m the same 
region, as pointed out by Dr Hellmann, and was 
independently developed by the Weather Bureau 
climatologists A J Hnnky 

U S Weather Bureau, 

Washington, Sept 24 


Thk observations at Azizia were published by Prof 
I Bredia m 1923 (Roma, BoU Inform eeon , 1923, 
No S) After describing the site, m a plain surrounded 
by hills, he tells how a complete meteorologiud 
station, includum registering instruments was estab 
hshed m 1813, of a permanent charactei, similar to the 
other stations installed at various places in Tripohtania 
He adds that during the period when he hved at 
Azizia, he dotermmed the frequency of high temiiera 
tures from hourly obeervations and also from the 
readings of a thermograph at a temporary station 
nearby Referring to the figure of 68° C (186° F ) on 
bept 13, 1922, he notes that it occurred dunng a 
period of south west winds and almost cloudless sky 
He evidently accepts the reading as correct 

I was aware of Hellmann s criticism, but m view 
of the above summary, and the fact that Prof Eredia 
IS a competent meteorologist, I conokided that the 
high readings were probably due to the nature of the 
surroundings rather than to any defect of instruments 
or screen An anolc^us case m England was de 
scribed by Miss E H Geoke (Meteorological Magatine, 
61, p 78 , 1026) The lowest screen minima at 
Garforth, Yorks, are 16* 26* F lower than those at 
surroundmg stations, and this is entirely due to the 
local exposure ' 

The maximum at Azizia is only 2° F higher than j 
that at Death Vidley, California (see Natukb, vol 
126, p 81 , 1030), which is accepted os correct by 
the U S Weather Bureau Both stations are m de 
pressionsmondsub tropical regions, and both maxima 
are isolated readmgs, for the 226 stations in California 
for which data appear m the Monthly Weather Review 
for July 1013 do not show any other maxim u m ex 
oeeding 110* F To complete the parallel, both are 
ontieised by Hellmann as too high To my mind, the 
foot that the two maxima ore so nearly identical is a 
reason for aooeptmg both of them 

Thb Comfujcs 


Ball Lightning 

A CASK of globular or ball hghtiung was reported to 
me at East Hampton lost summer, and I had an oppor 
tunity of questioning on eye witness and investigat- 
ing tne premises Thm aciount has value only for 
comparison with other cases, and I presume someone 
w making a collection of reiiorts of this nature and 
studying the conditions under which the phenomenon 
occurs 

A laim modem summer residence was struck twice 
withm fifteen mmutes Ihe owner was standing at 
a window watchmg the wproaching storm which 
came up over the ocean He states that the flashes 
struck m the water, coming nearer and nearer, like 
advanemg shell 6re , then a flash to the sand dune 
between his house and the ocean, another m the inter 
vening held a himdrcd yards from the house, and a 
few seconds later he found himself coming to m a 
dazed and very shaky condition Ihe chimney had 
been stmek and blown to {iiooes, and his arm was 
resting on the mantelpiece over the hrenlace He 
saw no flash and heanl nothmg, though he did not 
fall P if teen mmutes later, a second bombordmmt 
commenced, and a flash struck and melted the tele 
phone wire just outside the house, following the wires 
into the cellar under the kitchen, and ap{>aiently 
dissipating its energy among a maze of ones crossing 
boll wires and furnace pqies below the kitchen 6oor 
The thm asbestos covering of one of the pipes had been 
burst open in places as if by small charges of an 
explosive 

The ball discharge ap]ieared m the kitchen in the 
centra of the room (just over the furnace pipes), about 
three feet above the floor and withm throe or four 
feet of the cook, who was standmg up and facing 
the point at which it appeared She told me that it 
appeared just after the thunder crash, was yellow 
like a flame, about five mohes m diam^r, and was 
spinning hko a top She was very jmsitive about the 
whirling, and was lookmg down on the thing at very 
close range I asked her whether it faded away or 
exploded bhe said, I didn t wait to see — I jumped 
for the cellar door and ran down the stairs > There 
was no sound of an explosion She alxo stated that 
the room was full of a smoky haze when she returned, 
and that there was a strong smell 1 asked her 
whether it was like sulphur ' (the popular dosonp 
tion), and she said. No, it was acid like Tlw 
suggests an oxide of nitrogen No marks of the flash 
could bo found m the kitchen, hut there had evidently 
been a heavy electrical ilisturbance below the floor 
The cook was near enough to the ball to touch it, and 
it IS regrettable that she neglected the opjiortuiuty of 
making a valuable contribution to our knowledge of 
this mysterious eleotnoal phenomenon ' I think that 
I should have reached for it, but am not sure 

R W Wood 

Johns Hrakms University, 

Baltimore 

Separation oi Antlbodlea from Bia Serum Proteins 

Amtibodibs are as a rule associated with serum 
proteins In view of both the high theoretical and 
climool unportonoe, a large amount of work has been 
done m order to obtam protem free antibodies The 
failure of tibeee endeavours has led to the assumption 
that antibodies are either themselves proteins or that 
they are m some way oloeely boimd to proteins 

In expenmente earned out with diphtheria antitoxin 
and antityphoid serum, we have succeeded m obtam 
mg active antibodiM chnmoaUy free from protems 
These reaulte were obtomed by the method of adaorp 
tion and speoifio elution dei^oped m their recent 
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•tudiea on ens^eti by Willst&tt«r and hwoo worken. 
who Buooeeded m preparing protein free solutiona of 
enzymes after previous autolysis of cell proteins 
^tisera diluted 1 10 were adsorbed by large 
amounts of kaolin (usually one part kaolm to one pt^ 
serum) Thu mixture was allowed to stand about 
24 hours at 37® and filtered Aliquot portions of the 
adaorbtxl kaolin serum residue were then resuspendod 
in a number of solutions of oroanio substanoes (glyoo 
ool, glycerol, glueose, etc ), which imder certam con 
ditions are effective eluents Glyoocol was first used 
by Fodor and hu co workers to elute ]>eptide splitting 
enzymes fiom adsorbate, thus obtaining solutions 
of enzymes which without previous autolysis were 
practically free from proteins 

Our experiments snowed that antibodies adsorbed 
on kaolm oould be obtained in solutions of glyooeol 
m 2 pel cent sodium chloiide Ihe eluates of anti 
bodies obtained corresponded to the protem free 
enzymes in that they were chemically free fiom pro 
terns Not only the usual colour and precipitation 
reactions hko that of Millon or Esbath but also the 
more susceptible Jones Spiegler test which mdioates 
0 0002 per cent pioteins, were negative 

The two known typhoid agglutinins reacted differ 
ently towards elution with glycoool sodium chloiide 
By elution with a solution oontammg about 2 per 
cent glyoocol and 2 per cent sodium chloride, only 
the flagellar agglutinin was reooveied However, 
on dimmishmg tho quantity of sodium chloride (0 3 
OS per tent), the amounts of fiagellar agglutmui 
recovered became much smaller and at the same time 
small quantities of somatii agglutmins appeared The 
aiititoxm behaved like the flagellar agglutmma 
The antitoxm content of the protein fiee eluates 
was tested by tlie intracutaneous neutralisation test 
employed by Roemer, while the agglutinm content 
was determined by the usual agglutmation technique 
The recovereil antibody m tho piotem free solutions 
was, both m the lase of diphthena antitoxin and 
flagellar tyjihoid agglutinin, about 20 per cent of tho 
concentration in tho original sera This does not 
imply that this is the maximum recoverable percent 
age In these expenments we were primarily con 
cemed with the problem whether it is possible to 
punfy antibodies by the method of adsorption and 
speciho elution The problem of yield and ooncen 
tration as well as the various chemical and serological 
questions arising from the possibility of separating 
antibodies from the serum proteins are under invosti 
gation 

Max Irankbl 

Department of Biochemistry 
and Colloidal Chemistry 

Lko Outzki 

Department of Hygiene, 

Hebrew Umversity, Jerusalem, 

Oot 5 


Commensal Algse and Reef Corals 
Db Yomob has directed my attention to an error 
m my recent paMr on coral r^s {BvM M%u Comp 
Zool , 71, 6 , 1B30), the ongm of which is of no import 
anoe The statement is that MtUepora and reef 
building Aleyonarta do not possess oonunensal aljpB 
This is qmte contrary to faot-^or Prof Hickson 
showed me them m MHUpora upwards of forty years 
ago — and also to the mam argument m my course of 
lectures delivered at the Lowell Institute at Boston 
I had decalcified pieces of more than forty colonies 
of these vanous forma from aurfaoe reefa m the 
Indian and Paoiflo oceans and found that zooohlor- 
ellsi w«e present m all They mcluded MtUepora 
and Hdwpora, which m certam positions may be as 
VoL 126] 


important builders as reef corals, and the aoft oorala 
(Sanophytum, Sdorophytum, uid Lobophytum) so 
widely diatnbuted on lacpon and protected reefs 

Prof Hickson and 1 have recently exammed be> 
tween us five colonies of Tubtpora, m all of which 
we have found the same oonunensal algw I did 
not think that they existed m MMepora from greater 
dopthe, having failed to find them by the teasing 
method m two of Agassir s specimens of the same 
from more than 20 fm bmoe my return to England 
I have found them m sections of botli MUlepora and 
Ufhopora at various depths down to 60 fm , and 
believe them to be of universal occurrence m all these 
reef bmldon, though varying m amount 1 may 
add that I found theee algw in a species of the corm 
Oard%nerta from more than 222 fm , here presumably 
a paraiute * 

The argument m the paper m question was that 
coral reefs have come into existence owing to the 
active growth of plants and of tho above and other 
jilant anmials, especially true corals, which neces 
sanly are dependent trUtr al%a on the depth to which 
light of sumoient mtensity for their chlorophyll 
can penetrate sea water Phis vanes mamly with the 
amount of plankton and other suspended matenal, 
but the maximum depth is about 60 fathoms Under 
certam conditions the reef building corals are covered 
by a white slime, which hes on and m the surfaces 
of thoir pol 3 q)e, and ultimately kills them This I 
suggest to be a precipitation of amorphous oarbonate 
of lime from the supersaturated sea water, owmg to 
the chemical operations of their ohloiuphyll in utilising 
oaibon dioxide it is well seen on true corals m 
lagoon conditions below 10 fm , and I have found a 
similar slime on Lithothanmioneie, but not on any 
of the other builders mentioned It this be so, it is 
obvious that shoals cannot bo built up on lagoon 
floors below 10 fm except near passagee or where 
there is an active flow of water My object m 
writing was to mduce biolomsts to extunme this 
and other suggestions m the field In particular, I 
should be grateful for any observations upon whether 
all these several animals digest then commensal 
slgse, if their feeding conditions are unfavourable 
There are places of suitable temperature and with 
plenty of food, but none of these reef builders seem 
to be able to hve below 60 00 fm 

J Stamusy Gabdinxb 

Zoological Lateratory, Cambridge, 

> r«rrs atom Exp Brit Has S, ItS 1929 


Laterites and Laterltic Soils 
Dubibo the course of the past few months I have 
been afforded numerous opportumties of making field 
observations on soils over practically the whole range 
of Australian climatio conditions 

A conscious look out baa been kept for evidences of 
tropical soil weathering prooessee distmotive from 
thoee of temperate regions, and for evidenoes of 
latente formation Two outstanding results of these 
obaervations have been on one hand, the inabihty to 
obaerve any real distmotion between the leached 
tropical soils and the oorresponding temperate senes 
usually carrying eucalyptus savannah forests, both 
being oatirely podaoho m oharaoter , and on the other 
hand, the obeenration that every authentic case of 
latente, frorntfie geologist’s pomt of view, was fossil 
iharaoter-^hat is, the latente was to be regarded 
,ireW as a parent matenal from which new eoila 
re bemg produced m eqnihbnom with current 
ohmatio conditions In oertam oa ses, notabfy m 
Western Australia, suoh soils are quite abnormal and 
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oumot be placed into an^ of the reoooniaed soil groupe 
It V9 only when the latente sequence has been denuded 
away, exposing the parent rook, that sods are found 
falling reoognisably into one or other of the zonid soil 

‘^e fossil character of the Western Australian 
latentes in the goldfields region has already been 
suggested by Walther,' and it would be of considerable 
importance if geologists and soil workers lould roach 
some mutual agreement with respect to the dehmtion 
of latentes At the present time the geologists seem 
to be unanimous m the recognition of latente al 
though not necessanly with regard to its ongtn , while 
amonmt soil workers the confusion appears to bo very 
considerable This confusion probably originates in 
the fact that the original typo latentes were first 
dosonlied from India, and have hence been presumed 
to be exclusively of tropical ongin 

If every authentic latente w indeed as in Australia, 
the product of a past climatic cycle, the position will 
be very much simphfied and latente soils will find 
their place in Ulmka s ondodynamomorphic group 
In this case the pomts of greatest mterest will be the 
nature and penod of these past climatic conditions 
one feature will certamly be greater humidity and 
possibly oven water logged < onditions I doubt 
whether it will be necessary to bring m higher tern 
peratures, as has been suggested m tho past 

J A Prfscott 

University of Adelaide, 

Sept 15 
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Flashing Afterglow In a Discharge Tube 
Although tho observation rocoidod here may not 
be new, 1 have not been able to fmd a reference to it 
A discharge tube was used for testing a vacuum 
pumpmg set It was a straight tube of Pyrox glass 
2 1 cm diameter with plane nickel eldti^es, the 
gas was air with residual gases fiom the walls of the 
apfiaratus, and the Crookes dark space was about 
1 < m long 

After passmg a discharge from an mduction coil 
there was a strong afterglow which persisted for 
several seconds, dymg away apparently oontmuously 
Before it became mvisiblo it passed mto a flashing 
condition, tho flashes occurring at longer and longer 
intervals and ceasing after about ten seconds 

The phenomenon is almost certainly due to the 
dissipation of charges on the glass walls of the tube, 
as 18 mdioated by the foUowmg experiment Two 
stnps of tm foil were wrappM round the tube 
and connected to a valve amplifier and telephones 
The contmuous ’ afterglow was then accompanied 
by a rushmg noise, and each flash m the later sti^ 
was accompanied by a loud click 

This effect may be important m tho mterpretation 
of discharge tuM phenomena and in particular m 
work on the decay of afterglows It is conceivable 
that it takes place more readily with a Fyrex tube 
and that this oircumstanoe has helped it to escape 
notice H J J Bbaduick 

Finical Laboratory, 

Trmity College, Dublm 


Meiosls in a Trlplold CBuotherm 
My recent statement {Trant Roy Soe Edvn , 66, 
467 484 , 1030) that a tnploid plant of (EwMtera 
pynooarpa AXV. andltortl had a closed ring of twenty 
one chromosomes, has, followmg ite questioning by 
Dr Daiiington (Natubb, May 17, 1930), be«i the 
subject of a remvestigation A bnef stateqient of 
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tho resuHs would seem desirable, since they conflrm 
Darlington’s observations and agree wi& recent 
worii upon tnploid (hnotheras, reported by Capmpm 
m Natuhe of Sept 27, 1030 , moreover, it is as well 
to remove an error, as soon as it is fully comprehended, 
from the already too complicated field of (Enothera 
< y tology 

Different nuclei at diokmesis and at the heterotypic 
metaphase show various combinations of the following 
typee of chromosome groupings univalents , nng 
and rod pairs , chain Y shajiod, and nng and rod 
tnvalents , vanous types of quadkvalents, quinque 
valents, and assu< latioiis f i hroiiiosomos involvmg 
higher numbers 1 he largest group seen was made 
up ol a chain of eight t hromoaonies associated (at one 
end by a triple union) to one end of each of two other 
ohromosomes, making ten in all Analysis of all the 
configurations found shows that every one conforms 
to and may be jiredicted uixin the segmental formula 
that must be assigned to this tnploid on the basis of 
Darlington s hypothesis (Jour of Qtnetxca 20, 346 
346, 1020) 

A full statement of the facts, and of the theoretical 
deductions from them, is made m a paper appeanng 
shortly in the Journal oj Qenettca 

David O C at< hbstdf 
Departinint of Botaiw, 

University of Ldasgow, Oct 4 


Band Spectrum of Antimony Oxide 
I HAVP obtained and measured a largo number of 
bands extending from X32'S0 to X6700 m the spectrum 
of the flame surrounding the antimony arc m air Home 
of the bands wore previously obtained by hidor and 
Valenta with diflorent salts of antimony introduced 
mto on oxy coal gas flame Ho far, then vibration 
quantum analysis has not been attempted borne of 
tlicM) bauds have now been classified and there are 
at least three systems, with origins approximately 
at 29619 cm », 26480 cm *, and 24203 cm ‘ The 
origins of tho remaimng systems have not yet been 
correctly ascei tamed The bands show a doublet 

structure consistent with the tact that their emitter 
IS the neutral antimony oxide molecule 

A detailed account of the investigation will be pub 
lished elsewhere 

B C Mukhebji 

Apphed Fhysics Laboratory, 

University College of Science 
Calcutta bept 24 


Scientific Inexactitude 

In recent scientific writing there is frequently a 
tendency to abbreviate to sui h on extixit that a reMer 
nut conversant with tho subject may be completely 
fogged As an example the following quotation from 
a recent book on sound may be given A clamped 
steel bar electrically maintaineci is sometimes em 
ployed as a rough standard of frequency ' This 
unmrtunate sentence is evidently tho result of the 
general use of the contracted but incoiiect exjireesion 
°an electncally mamtained tuning fork in sciontifio 
pubhcations The vibrations are mamtained, not the 
tuning fork, and it this idea is to be convenred m 
shortened form a won! sue h as ‘ operated ’ or ‘ emven ’ 
should be used instead of mamtamed ’ This is onlv 
one example of a tendency which, if unchecked, wiU 
produce a srientiflo slang 

Chas B Dabuno 
84 Eglmton Hill, London, b E 18, 

Oct 20 

t2 
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Evolution in Material Culture.* 


ByDr H S HaBBisoir, 


B T the aid of ntdhoda, often dependent upon 
extraneous means, man employs maUnala for 
the achievement of resvJts, many but by no moans 
all ai which persist as artefacts or other products 
Substance is the static warp, and method the 
dyoamio woof, of man’s material culture, whilst the 
piquets may be looked on as the fabrics, though 
these are not always tangible Amongst the more 
obvious of those wtuoh are material m their nature 
are artefacts of all kinds, but it is clear that such 
moduots are themselves the means to further ends 
These further ends are material m the case of 
implements, less immediately matenal in that of 
houses or canoes, and non matenal m the ease 
of shnnes or musical mstmments, which satisfy 
demands of social and mdividual montahty Here 
we hnd our objective pomt of view overlapping 
the subjective — our matenal products reqmre for 
their explanation some understanding of such aims 
and ends as he outside the field of pnmary matenal 
needs As soon as we get beyond the study of 
the instinctive quest of food and self protection, 
and pass to that of the aims of the human artificer, 
wo realise that aims and ends as well as ways and 
means arc products of evolution Man did very 
well before he was a man at all, and no one has 
given any reason why he ceased to bo an ape 

'Ihb DiSTOBTma Mxbbub or ihb PaiisrNT 
Our attitude towards the problems that anse m 
the study of ongin and deveioiiment depends very 
largely upon the extent to which we ascribe to 
man a power of foresight enabling him to overran 
the hmits of environmental suggestion If we 
assume that his progress has been based upon bis 
opportunist reactions to such suggestion, we secure 
a vantage point from which to take a retrospective 
view of numan progress The visibility is not too 
good, and the details that are fundamtntal are 
often but obscurely seen, partly because the field 
of view 18 not only restnoted by our ignorance but 
IB also overshadowed by our Imowlodgo We can 
see too httle of the past and too much of the 
present 

We have to make a big allowance for our own 
sophistication, when we arc trymg to explore the 
origms and growth of discovenes and inventions, 
and n^leot of this precaution is not infrequent 
In the case of pottery, for example, it is sometimes 
mamtoined that the plasticity of clay is so obtru 
sive, and its hardemng by heat so easily made 
manifest, as to place the ceramic art amonrat 
those human industries that may have been de 
veloped more than once, if not over and over agam 
The two essential properties of clay ore obvious 
enough, given the conditions for its accidental 
hardening by fire, and both may have been dis 
covered at various periods Looking backward it 
seems evident to us that an early di^verer, look- 
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ing forward, could have deduced from these two 
properties of clay the advantages of modelling this 
plastic stuff mto the forms of vessels and baking 
them to hardness Some may think that the 
deduction was an easy one, but the ease is purely 
retrospootive The potter was not a product of 
predestination The conventional theory of the 
origin of pottery through the plastering of clay on 
the walls of bawets may or may not be acceptable, 
but it 18 m any case a recogmtion of the ne^ that 
is felt to bnd]^ the gap between the discovenes of 
two properties of clay, and the production of an 
larthenwaro pot The discovenes were essential, 
but it IS only m the hght of our own knowledge 
that pottery appears to have been an mevitable 
result 

To take another example of the hasty reasomng 
which credits ancient man with anticipatory con 
ceptions that m ouiselves are due to knowledge, 
it 18 sometimes suggested that there is no improl^ 
bihty m the idea of the multiple ongin of the 
pyraimd, since the observation that pdos of loose 
matenals readily assumed a comcal form must 
have been frequently made To this it may be 
answered that pyramids are not small arc not made 
of loose matenals, and are not conical m form , but 
this IS only a small part of the relevant reply 
The affihation is mdem mconooivable, since the 
evolution of a pyramid depended not only upon 
many matenal factors, but also upon a number of 
social and rehgious sequences Pyramids were not 
preconceived as being more pleasing to the gods, 
and more elevating to the human soul, than any 
other geometrical monstrosity , noi were they 
built out of mere Euchdean bravado For such 
structures, even m tbeur vanous modifications of 
matenal, form, and function, to appear mdepend- 
ently m Mesopotamia, Ef^t, In^, Cambodia, 
Java, and Amenca, wouldnave called for parallel 
networks of comcidenots rather than parallel chains 

Man’s CoMMon Faottltiiis 

'The question as to the nature and importance of 
the common faculties of the human mind — ^the 
components of the psychic umty — ^is one which 
demands more attention than it has yet received 
from anthropologists, Bastian notwithstandmg 
This IS especially the case m relation to the subject 
of mdependent evolution For our purposes it 
would not only be needful to isolate the common 
faculties, but also to identify those which have a 
bearing on the progress of dii^very and invention 
Here we should meet with the pnmary difficulty 
of distinguishing between an mbom human faculty 
and a tr^tional or mculcated mode of thought — 
an acquired type of reaction 

Assuming we had promessed so far m the com- 
parative psychology of Homo sapiens, we should 
stiff be left with the problem of determining which 
—if any — cl the common faculties are directive 
m thou: nature It is not a question of deciding 
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which facnhacB are permusive, enabhng man to 
react m a nmilar way to mmilu external atimuh, 
but of determining which of them give him the 
power, whoever and wherever he may be, to over 
nde deflecting influenoee Two environmente may 
be similar, but only when they are the same are 
they identical, and our broad generalisations as to 
the cultural effect of surrounduigB such as deserts, 
mountains, forests, nver valleys, have a bearing 
upon the general mode of life they encourage or 
permit, and therefore upon a portion of the field 
which IS open to the dircoverer and mventor, but 
they Ignore the differences m the details of any 
two environments of one general character , and 
it IS discrepancies in detail that produce diver 
gencies m end results The human mind is very 
prone to skid on tnfles Moreover, even on the 
assumption that two similar natural environments 
are so nearly identical as to lead to similar re 
actions, under the gmdance of the common faculties 
of the human mmd, there still remains the most 
important factor of them all-^that of the artihcial 
environment in gross and m detail, which formed 
the starting pomt of two peoples whoso artefacts 
and general culture arc compared 

Taking all these difficulties mto account, we see 
that the common faculties of man, if they are to 
be powerful enough to keep his independent Imes 
of progress parallel, must be of an initiatmg and 
oontroUing character If they are of such a char 
aoter, history should reveal a wealth of examples 
of their power to keep man steadily progressmg on 
his course, in all grades and aspects of his culture 
But history has no such tale to toll, smee it is 
merely a story of one provisional expeffient follow 
mg on another 

That there are mental faculties common to all 
men is undoubted, and it was m part by the exer 
Oise of such faculties that man secured advance 
ment Of the evolution of the human brain we 
beupn to know a httle, but we are not able to draw 
a hne of demarcation between the innate and tho 
acquired powers of its cells and tracts In both 
mind and body we inherit potentiahties which 
only unfold under certain conditions For tho 
development of the body wo may define what are 
normal conditions, and they must not depart too 
widely from natural conditions , but for that of the 
mind the conditions may be almost wholly arti 
fioial Heredity providra the aptitudes, but the 
gnst IS dehverM through tho sense organs, and 
whilst the bram n a natural growth, the mmd is 
a cultural construction Human thought is com- 
pilation — a rehash of the past in the present — and 
no satisfactory record has over been made of the 
mmd of a man whose sole knowled^ had been 
acquired without the tuition of his fellow men 

The bram of Later Palmobthio man appears to 
have been like our own m all essentials, and a 
Cro Magnon bom to day might become a skilled 
mechamo or an able bishop But man had no 
more need to become a mechanic than he had to 
practise as a theologian, though he drifted mto 
both professionB If the mental facultiee that had 
aurvi'^ value m the prevailmg of our species were 
No 3184, VoL 120] 


also those that were active m the imtiation and 
pursmt of cultural advance beyond its needs, we 
are perhaps led to the conclusion that by far the 
greater part of human culture, material and im- 
material alike, IS an afterthought of evolution — an 
embroidering of the fabric Man was given the 
means to earn a hvehhood, and found himself 
commanding and inventing luxuries In producing 
a new and ouiuung big bramed ammal with hands. 
Nature overshot her mark, and we are strugghng 
with the consequences 

Tho essence of ray contention — and, of course, 
not mine alone — is that there are no common 
faculties of the human mmd that are capable of 
overrulmg the vagaries of environmental and his 
tonoal compulsions, and of directing man’s progress 
m discovery and invention, m various times and 
places, along hnes that are parallel Be ginning 
with the primary discovcnos of early man, apphed 
for material purposes, the prevailmg outcome of 
his independent and opportunist reactions to the 
results of his own mterference with natural 
materials and phenomena has been divergence and 
not paiallelism 

DisoovmY AMD Imvimtion 

It IB obvious that discovery hes at tho root of all 
man’s material activities, since he roust know 
something of tho everyday behaviour of matenal 
substances before he can apply or adapt natural 
objects to his purposes Discovery may result m 
tho development of activities m which method 
remains the essential and controlling factor, as m 
agnoulture and the domestication of aramals, and 
wo may then call the resulting system of toohmques 
a discovery complex , or it may imtiate and further 
the development of artefacts, which we may pro 
visionally call inventions Perhaps few woula be 
disposed to call an agncultural system an invention, 
and the same apphes to toolmiques of metallurgy 
or weaving If these arts are called discovery 
complexes, what term may be apphed to the pro 
ducte, such as brooeo and woven cloth < Iron 
IS an element, extracted from its ores, and man 
has not reached tho stage of mventuig elements 
Bronze is an alloy of two elements, owing its first 
production to a senes of discovenes, and we can 
scarcely call it an invention We may perhaps 
best get out of the difficulty W using the term 
diBoove^ product for all artificially extracted, 
prepared, and oomxionnded materials which have 
no significant form imposed upon them, but are 
merely the raw materials for tho future production 
of shaped artefacts 

The apphcation of tho term ‘ mvention ’ to any 
and every shaped or constructed artefact can only 
be justified on tho grounds of expediency, and it 
must be understood that tho concession u not 
meant to embody a defimtion of invention as 
distanot from discovery, m the relation of these 
words to the subjective workings of the human 
mmd, or even to the obiectivo results 

The word * discovery m its bearing on matenal 
ouHute, relates only to the subjective appreciation 
of the properties or reactions of material substsjioes 
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or bodies, and it does not necessarily cony the 
implication of on objective exploitalaon of the 
knowledge gamed Only when the knowledge is 
applied to a useful purpose, more or less directly, 
for the initiation or development of a method or 
an artefact, does the discovery play a practical 
part Wo may say, therefore, that a dis^very is 
a subjective event which may m many oases ho 
utilised in an objective apphcation, and that it is 
those apphed discoveries alone that are factors m 
human progress It is therefore necessary to qualify 
the woM mscovery, and speak of an appli^ dis 
covery, before we con obtain an objective as well 
as a subjective term If we attempt to treat the 
wonl invention in the same way, and speak of 
apphed invention as the objective aspect of inven 
tion, wo realise at once that we are doing violence 
to our conception of the meaning of the word 
The word invention, in fact, unlike discovery, is 
mainly objective m its significance 
AfFLIKD XhSOOVKKIBS 

It 18 clear that material progress began with 
disoovenee relatmg to materials, objects, and pheno 
mena, of natural or chance otturronoe, and that 
the imtial value of such discoveries lay m their 
immediate practical use It may have been the 
behaviour m stones he handled that first aroused 
man’s interest in them, hut the utihty of individual 
stones as implements was more important to him 
than the properties which made them useful His 
generahsmg was unconscious, or even instinctive, 
smoe ammals discover, though man alone mvents 
The making of discoveries was not the result of a 
conscious search for means or methods to achieve 
on end Upon those which arose out of obsorva 
tion of simple natural phenomena, and of super 
ficial jproperties of natural materials were built up 
knowicdj^ and expcnonce which led man further 
and further away from his initial steps, until he 
was making discoveries about materials which 
owed their cmiracter or composition to his develop 
ment of methods of treatment 

The general conclusion to which we arc forced is 
that there are no absolute criteria by means of 
which we can decide what port may have been 
played by independent discoveries in the produc- 
tion of similanties m human culture We are safe 
m assuming that simple primary discovones, such 
as that of the plasticity of clay, or the malleabihty 
of copper and gold, may or must have been made 
more than once, but we are equally safe m assuming 
that, with every step beyond the first, an mdepend- 
ent repetition of the same sequence becomes more 
and more unlikely, and also that the more difficult 
a single discovery and the more difficult its apphea 
tion, the less likely is its fruitful repetition 

Invbntioms 

The general recomtion of the gradual character 
of the evolution of human arteuKits — so obvious 
even under modem conditions — ^makes it uu- 
neoessary to dwell upon it There ore, however, 
no accepted defimtions of the kinds of develop- 
mental changes or modifications, viewed either 
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objectively or subjectively If the uutial steps m 
the evolution of simple artefacts are due to dis- 
covery alone, as already suggested, we l^ve to 
decide in what way such steps differ from those 
which can be mdled mventive, if difference there 
18 , and also to mquure mto the nature of any 
other factors that may play a part m evolution 
Moreover, if we call all artefacts mventions, there 
18 no term left for single mventive stern If, for 
example, the outrigger canoe or the Chinese re- 
peating crossbow 18 an invention, what distmctive 
term can we apply to the steps by which it has 
evolved, mmntning these can bo identified as due 
to in^vidusl discovenos, or to true mventions, 
whatever these may be < There is also the possi 
bdity — or the certamty — ^that changes may occur 
which are duo to neither discovery nor mvention, 
but to some slower and more gradual process 

If we begm with implements which were amongst 
the first to achieve an mdmduahty of then own, 
those made of stone are for many reasons the most 
convement for our purpose We can scarcely 
doubt that accident, perhaps often repeated, led 
to the mtontional breaking of atones for the pro- 
duction of edged or pomied implements, which 
gradually evolved mto standardised forms To 
summarise a sequence of events that arose out of 
more than one discovery, we may say that the 
firat artificially shaped stone implement was due 
to the apphcation of a discovery, and smee the 
artificial shaping was a dehmte and decisive step, 
it may bo called a tmtaiwn Smee also it was the 
first mtentional conversion of a particular kind of 
natural object or material mto a kind of artefact, 
it was a primary mutation From such a mutation, 
perhaps occurring more than onoo, developed the 
many forms of stone implements with which we 
are familiar A mutation of this or any other type is 
an abrupt and discontinuous step, contrasting with 
changes which are trivial in character and pnxluoe 
their effect by a process of summation For these 
the name of vanatwna is appropriate 

In the shaping of the early types everyone agrees 
that forms such as hand axes and ‘ ovates ’ were 
not preoonoeived as models to be aimed at , they 
must have been the end results of a gradual pro- 
cess of change, m which the shapes emerged 
through an opportunist selection and mutation 
of those which were most convement and effec- 
tive This was m effect a process of vanation, 
casual at first but later becoming more sekotive 
and adaptive 

Simple stone implements are thus to be traced 
to a primary mutation, a sudden jump, followed 
by vanation, a gradual process They were evolved, 
not mvented to serve specific purposes Similarly, 
beginning with a pnmary mutation m each case, 
the fighting-stick became the club, with its im- 
mense variety of form , the digging stick became 
the spade, and perhaps the spear, with its denva- 
tive the arrow , the pek became the hoe and finally 
the plough , the hollow reed became the blow- 
tube Eron before the more evolved implements 
of these classes had got beyond their one-pieoe 
character, however, ouier factors than vanation 
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■omatunM intervened That is to say, whilst the 
field of vanation is that of form, it is not m ex 
olnmve possession of this field 

If a pnmaiy mutation was due to one or more 
disoovenes made m relation to the behaviour of 
natural objects or matenals, it is not unreasonable 
to suppose that similar discoveries concerning 
artefacts may have led to other mutations As a 
hypothetical case, let us consider the ongm of the 
h^boo spear thrower of New Qumea, which has 
a socket for the spear, m place of the peg that is 
present on almost all other spear throwers We 
may suppose that this implement was derived from 
the ordinary type made of wood such as is in 
common use m Australia, and that the first change 
was ^at of translation mto bamboo The carved 
or attached peg for the spear was at first retained, 
but during the manufacture or use of the apphanoe 
it would M easy for the discovery to be m^e that 
the bamboo rod readily supplied a natural socket 
which would serve m place of the jieg for effecting 
the discharge of the spear Then followed the 
mtentional construction of spear throwers with 
socket instead of peg, and we may call the step 
— ^whioh may or may not be remrded as a pro 
gressive step — a free mutation if it happened as 
the result of a discovery, as suggested it was free 
from any infiuenoes from other implements or 
mechanisms It is impossible to be sure that no 
such outside mfluenee was at work but the step 
being decisive and discontmuous, it was at any rate 
a mutational step and not variational 

We may assume with some degree of probability 
that free mutation uutiated the provision of the 
foot rest on the digging stick, a gnp or handle on 
the stone knife, the detaching head of the spear to 
produce the haipoon, the shng halting of the flail, 
and that it was concerned m the ongm of other 
types of hafting Pnmarv mutation, followed by 
variations which led to change m form, stimulated 
by disoovenes m relation to method, and often 
influenced b\ substitution, led to other discovenra 
w^oh could be apphed for the improvement of 
the form or construction of artefacts, and these 
apphod diHOOvonos may be called free mutations 
In this way there were produced many imple 
monts of a simple character, some having form 
alone, others imowing construction and often 
mechanism 

So far we have identified no inventive foresight 
of a kmd that would lead directly to the subjective 
preconception of a new or improved type of im 
plement, differing m any immrtant respect from 
what had gone Itofore We know, however, that 
m our own times the mventor designs his products 
in advance This is not to say that at some stage 
in the evolution of material culture there was a 
sudden change m the mentahty of man Discoveiy 
and imitation lay at the root of all his methods, 
uutiated all his artefacts, and led to the appear 
anoe of free mutations, but when he had established 
a variety of artefacts that had construction as well 
as form, he began that process of transfer and 
adaptation of structural aim mechamcal characters 
for which I have suggested the term cross mutation 
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These, hke the other mutations already defined, 
were abrupt and discontmuous changes which 
could not have arisen graduallv by vanation, 
but, unlike other mutations, they owed their 
ongm to a combination of features, or an 
apphcation of ‘ prmciples ’ which had evolved m 
mdependence 

The process corresponds to what Mr Heny 
Balfour has laid stress upon as hybndisation It 
18 a process involving foresight m predicting the 
possibility of combination and mgenmty m effect 
mg It A cross mutation is a true mvention, a 
piquet of the inventive faculty, unaffected by 
discovery m its first com option though the mventor 
nowadays may need to make disoovenes m relation 
to matenals and methods before he can test the 
viability of his inventive forecast Through it all 
runs the opportunist thread that may be plainly 
seen m the historical retrospect Ckimbmations for 
mventive purposes can only occur to the mind m 
an artificial environment m which the two (or more) 
elements of the combination are at hand, and those 
may have been evolv^ in entirely different arte 
facts or contexts 

Accepting these armments as \alid, an mvention 
proper — as distinct from our loose apphcation of 
the term to shaped and constructed artefacts m 
general — may be defined as a single mutational 
step which owt s its ongm not to discovery, but to 
a combining of structures or devices already m 
existence Iho result is objectively a structural 
combination which is preceded subjectively by the 
action of the mind m lecogmsing the advantages 
and the possibihties of the hybndisation, and m 
thinking out the method of effecting it 

In a further treatment of the subject of mven 
tions it would have been desirable to discuss such 
factors as change of function change m method of 
use, substitution, and numencal mutation but 
sufficient has been said to indicate the analytical 
method of approach 

If we take mto account all the factors involved 
in the development of artefacts oven m simple 
cases, independent evolution mvolves comcidenocs, 
few or many It is also clear that the further the 
artefact from the pnmary mutation which began 
it, that IB to say, the longer the senes of vanational 
and mutational changes that has been undergone, 
the bigger the draft on coincidence Nevertheless 
we are still unable to point to defimte mutational 
ontena, and to say that it is impossiblo that some 
particular mutation — and especially a pnmary 
mutation —should have ocour^ more than once 
But a primary mutation u only a first step As m 
the case of discovery complexes and discovery 
products, it is necessary to consider each case on 
its ments, and endeavour to identify all the links 
m the evolutionary chain 

The general case against identity or similanty 
by independent evolution is, however, overwhelm 
mg, as is very widely admitted at the present day, 
but to a laim extent it is based on cumulative 
circumstantuu evidence, smee there are grave 
difiionlties m finding proofs that leave no loophole 
for the defence 
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Penodicity in Australian Weather 


1l/rETL0R0L06ISTS generally recognise that 
i-VX as the sun s radiation heats tiie e^h s sur 
face provides the energy of winds and evaporates 
the water which falls as ram so most of the vana 
tions from year to year m temperature wmd and 
rainfall must be in some Xvay caused by variations 
of solar radiation The hterature ci the subject is 
immense but is mostly directed towards discover 
mg direct and simple relationships between solar 
radiation especially as represent^ by Wolf s sun 
spot numbers on one hand and terrestnal weather 
on the other hand With a few isolated exoep 
tions however these efforts have met with htue 
success probably because a simple direct connexion 
rarely exists the solar changes working rather 
through conmlex changes m the atmemheno 
circulation Li a recent paper* Dr E ^dson 
approaches the problem as it affects Australia by 
studnng the variations in the tracks and intensities 
of the moving anticyclones which traverse the 
country from west to east The data employed 
were extracted from the Australian daily weather 
charts (usually mcluding New Zealand) for the 
years from 1887 onwards they are expressed m 
various ways including the averam latitude of the 
centres in different longitudes the annual range 
m the latitude of the centres the intensity and the 
rate of travel all of which give fairly concordant 
results 

The most obvious periodicity m these data is not 
the sunspot cycle of eleven years but a shorter one 
of only eighteen months 1 he effect is not large — 
the range between the moat northerly and the most 
southerly positions of the average tracks is only one 
or two degrees of latitude — and the ilata require 
smoothing to bring out the pciiodicity but from in 
inspection of the unsmoothed hgures it is probably 
real The author behoves it to be of terrestrial 
ongm and he writes An eighteen months period 
in terrestnal phenomena may at first sight appear 
umiatuml but it is a p< nod between a season m one 


hemisphere and the next but one of the same kind 
m the opposite hemisphere This suggests an 
oscillation iMween the hemispheres which would be 
of qmte a natural type 

Now one of the most striking features ofAustrahan 
meteorolognr is a three year cycle m the pressure of 
Darwm \^oh is the basis of long range forecasts 
of rainfall m Java A similar penodicitv is widdy 
distnbuted m other parts of the world and the 
author suggests that this is really the same ei^teen 
month penodicity of the circulation which having 
opposite effects according as its maximum falls m 
summer or wmter aotuaUy appears as a three year 
cjrole This would account for the frequency with 
which the latter is interrupted by a secondary 
maximum Moreover this apparent three year 
cycle at Darwin is not constant but breaks down 
from time to time These breaks are all near sun 
spot maxima and this suggests that the cycle is 
controlled by solar vanations and so kept in step 
with the eleven year sunspot cycle So we arrive 
at a mechanism m which stasonal changes a 
natural oscillation of the earth s atmosphere and 
solar control all combine to produce complex 
vanations of weather 

The second half of the paper is devoted to the 
effect of the sunspot cycle in the rainfall of Austraha 
The rainfall datx are muped into distncts and the 
annual totals for each distnct are then combined 
to obtain the average variation during an eleven 
year cycle Ihe curves produced in this way ore 
mostly very irregular ana are smoothed over three 
Years rius is legitimate as a graphical process 
but the high lomlation coefficients which the 
author obtams between these much smoothed ram 
fall data and the sunspot figures similarly smoothed 
can have little significance and the arraments 
which he bases on them correspundinglv httle 
weight The detluotion of the eighteen months 
cycle rests on surer ground though the question 
whether this or the well established thiee year 
cycle 18 the real primary oscillation seems to need 
further consideration C E P B 


Obituary 


Dk H K ff Hall 

B y the premature and sudden dtath « n Oct 1 f 
of Dr H H H Hall the Bntish Museum k ses 
one f its m st active anil distinguished Keepers 
and a large c ircle of c illeaguis oncl friends a genial 

C rouB and wholesome personahty Hail was 
on Sept JO 1873 educated at Merchant 
Taj lors School and St John s Collcgo Oxford and 
appomted to the Department of Egyptian and 
Assynan Antiquities m 1800 during the long 
keoporship of Sir F Wallis Budge He was pro 
moted Assistant Keeper m 1919 and succeedetf his 
old chief as Keeper in 1924 
Halls father was an artist and the dechcation 
of Halls first bcxik The Oldest Civilisation eff 
Greece (1901) acknowledged and exemplifiod a 
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very real debt m its keen appreciation of the 
licautics as well as the scientific mtcrest of that 
Aegean culture which he was one of the first to 
pc pulansc m Groat Britain even before the Cretan 
material was available To this culture though it 
lay cmly on the outskirts of his professional studies 
he recurred often and lovingly m his Aegean 
Archawlogy (1916) and his Rhmd Lectures of 
1923 pn^shed in 1928 as The Civilisation of 
Greece m the Bronze Age with a wealth of lUustra 
tion which testified to his mature artistic judgment 
hor as he wrote charaotenstically the plan of 
eaeh lecture as delivered was to explam the pio 
tures At need he would come back to Oxford 
after his Museum day to explam pictures on 
this favourite theme Yet this was only one of 
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many personal interests, ranging from Dutoh pio 
tores to army buttons, wherem Halls exuberant 
boyish vitabty found expression For him, as for 
Stevenson a happy child, the world was so full of 
a number of tm^ ” 

Meanwhile, in the Museum, Hall rapidly mastered 
the difficult techmque of both sides of his depart 
ment, Egyptian and Assyrian He published hiero 
glyphic texts, Coptic and Greek documents almost 
as difficult, scarabs combining linguistic and his 
tonoal with artistic problems, early metal castings 
from A1 ’Ubaid, ana the monumental architecture 
of Dair el Bahan A great museum’s exhibition 
galleries rightly reflect the personahty and outlook 
M its keepers, m liaison between the advance of 
learning and the hroademng mtereets of its popular 
visitors Certainly, with his keen eye for colour and 
modelling, and his strong histon^ sense oi per 
spective. Hall left appreciably brighter as well as 
more intelligible those halls along which, swinging 
hiH keys, you met him striding as if over downl^d 

It was Hall s good fortune — as well as due to his 
quahty — ^that ho was one of the first assistants m 
the British Museum to be allowed, and later sent to 
take part in excavation abroad a practice now 
udl (stabhshul, and anmly justified by its effects 
as the recent Royal Commission has testified 
Hall s first campaigns were with the Egypt Explora 
tioii J und at Hair el Bahan (1903 7) and at Abydos 
(1910), under the veteran lulouanl Naville and 
with iStif T P Peet in the party At Abydos ho 
< x( avated again in 1925 The War brought him in 
tunc, like other arohseologists to the countiies he 
most needed to visit as a captain in pohtical service 
111 Mesopotamia an<l as soon as c irciimstam « s per 
mitted he oiganised the groat scni s of excavations 
which the Museum has conducted jointly with the 
Umversity of Pennsylvama at Ur and in its neigh 
bourhood and himself discovered and brought home 
the womlerful early statues and relit f work in 
copper from Tell al Ubaid pubhshul in the first 


instalment of Ur Excavations ” (1929) As re 
sponsible Keeper after 1924 he was no longer able 
to conduct this field work but the successes of 
Bfr C L Woolley and his colleagues owe much to 
his vigorous methodical, and tactful conduct of 
the home front 

Probably Hall s best known book was an 
‘ Ancient History of the Near East ’ , first published 
in 1912 It was the first handbook of the kind in 
English, since the days of Rawhnson, and is m its 
seventh edition the soundness of its conception and 
workmanship is attested by the very small amount 
of remodelh^ which it has needed, in a period of 
rapid, multifarious discovery Without attempt at 
fine writing Hall tolls his story as of a hving world 
with a historian s traming the museum man s gift 
of easy reference to required fact, and the broad 
humanity and common sense charootenstio of all 
he said and did That indeed is what his Trustees, 
other learned institutions and the Government 
valued in him increasingly and his untimely death 
followed over exertion as their representative at a 
senes of important conferences abroad 

J L M 


Wk regret to announce the following deaths 
Prof Adolf Kngler formerly Director of the Botanic 
Garden and Museum at Berlin Dahlem and jomt 
author with Prantl of Die Natuihohon Pflanzen 
familien on Oct 10, aged oighty six years 
Col J W Gifford a piomir m the use in Groat 
Bntam of X ray photogiaphy who also eontnbuted 
to the improvement of telescopic lenses on Oct 27 
aged seventy four years 

Mr J E Purvis ot Corpus Chiisti College Cam 
bndge who had bet n Umveisity lecturer m chemistry 
and physics as applied to pievintive modicme smee 
1909 on Nov 1 

Mr B B Woodward an oi iginal m< mis i andpiast 
president of the Malai ol( gical hociety of T ondon 
formerly hbraiian of the Bntish Mustum (Natural 
History) on Oct 27 aged seventy seven years 


News and Views 


The Bide lecture dclivtnd by Sir James Joans 
at Cambiidge on Tuesdaj lust on The Mysterious 
C iii\ eise was markid by the clanty and suggestive 
ness to whiih wt have giown accustomotl in his 
welcome uttciancis Starting with the conception of 
mankind as thi pmdiut of an accident m a univeise 
the main contso of whu h was (piite othii than towards 
the production of human life ho reviewed the sui 
tessive nleas which those chant e iieatuies have held 
of the univeise outside thomselvis He enumerated 
thiee stagiH represented by ui anthropomorphic 
a mechanical, and a mathematical view of the 
nature of the leality behind phenomena The last 
of these has lately been mtioduced by the advance 
of physics and Sir James legards it as a far closer 
approximation than its prodeoessots to the ultimate 
T^ity with which however we are not yet in con 
tact Ho made no attempt to evade issues which 
are the subjects of acute differences of opimon We 
discover , he said that the umverse shows evidence 
of a deaigning or controlling power that hds some 
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thing III common with oia own mdn i lual minds — 
not so fai as we liavi disioverol emotion morality 
or asthctio appreciation but the tendemv to think 
in the way which tor want of a bettor word we 
dtsenbe as mathematical Ihis conceit of the 
universo as a woild of j un. th iii,ht ho went on 

iinphes of coiiise that tiu final truth about a 
phdiomenon n sides m the mathernatual d scription 
of it BO long as there is no inipoifection in this 
our knowledge of the phenomenon is < umplete 

To Sir James Jeans as rather less tentatively — 
to Sir Arthui I ddington the recent developments ot 
physics scorn to iiile out determinism from the course 
of Nature Hie old science had confidently pro 
claimed that Nature could follow only one road, 
the road which was mappeii out from the beginning 
of time to its end by the continuous chain of cause 
and effect , state A was inevitably succeeded by 
state B The new soienoe can specify the 
relative probabilities of states B C and D But, 
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juat because it has to speak in temu of piobabibtiee. 
It cannot predict with certainty which state will 
follow which Sir James Jeans’s views will not 
meet with general acceptance, and indeed it was one 
of Ibe merits of the lecture that it was provocative 
of far more thought than it expressed While it may 
be true that ph 3 rsios has led to a matliematical con 
oeption of Nature, it may well be asked whethei it 
could possibly do anythmg else The mechanical 
view which has been displaced was itself fundament 
ally mathematual, and the ‘displacement’ is in 
reahty loss a substitution than a puiification We 
may well ask whether wo are justified in concluding 
that a mathematical description of a phenomenon is 
a complete one when our means of investigation could 
scarcely yield anything more How could an sasthetio 
description, for example, supposing it to be possible, 
bo given by the methods of physios f 

SxB Jains Jbans dealt bnefly with this point, but 
his remarks will probably not give universal satis 
faction Incidentally, we may note also that the 
view ho advances is not altogothei a modem one 
it was not, in fact unknown to the ancient (iroeks, 
to whom the universe was a problem in goometiy 
“ The Creator , says Plato— of whoso ideas m 
another connexion hir James Jeans made a striking 
application piactises goometiy eternally ’ 'The 
bearing of the new physics on the problem of deter 
numsm, too, is perhaps not so simple as it appears 
It IB not sufficiently empliaaised nowailays that the 
departure from strict causality exists, if at all only 
in a purely conceptual world which, by its own 
innate roquiremt nts, con never possibly be obseived 
The determinism of Nature is not removed but merely 
re interpreted, and the whole question is gi\en an 
illusory beaiing on the problems of philosophy and 
religion by the employment of the word piobability 
in a diSeront sense from that in which it is generally 
understood bir James s lecture will servo a more 
than useful purpose if it bee omes the means of drag 
ging those questions out of the confusion m which 
they are now deeply immcibed into the air of clear 
thought 

Whatbveb his pohtical creed, no one familiar with 
the scientific work done by the dyostufis mdustry m 
Great Bntam could fail to be moved to imoasmess by 
the impending liqise of the Dyestuffs (Import Regula 
Uon) Act The safeguarding of this new and vinle 
national industry is not a matter merely of econoraio 
importance, although from this point of view and m 
relation to the volume of employment it is serums 
enough The question, however, of the contmuanoe 
of the protection is one which ought not to be regarded 
os neoessanly being subject to the same mode of 
approach, or debated on the same pohtioal pnnoiples, 
as may fairly be apphed to the general case of tonffs 
versus free trade It has to be remembered that 
there are bound up with the’fortunes of this branch 
of our chemical industry wide and serious prob 
tans of national sdugitifio development m direotions 
which lead far from the immediate mterests of the 
colour industiy 

No 3184, VoL 126] 


Tbb Institute of Ghemistiy of Great Bntam and 
Ireland has recently puhlisb^ a statement referring 
to the influence of the Dyestuffs Act during the past 
ten years on the education of Bntish ohonists and 
on the progress of research m mdustry During this 
period of assistance, the laburatones mamtamed by 
the dyestufb industry in Great Bntam have followed 
the example of those established lung ago in Ger 
many, by serving as the focus of research and de- 
velopment not only m the extending range of ooal 
tar products but also generally in the domam of 
apphed orgamo ohomistry This most desirable move 
ment has called mto being an adequate (orjms of 
skilled chemists and technologists, and the protection 
afforded to the mdustry has encouraged the provision of 
substantial facihties for instruction and research In 
short, good progress has been made along sound Imes 
towards the re establishment, on on mdependent 
footing, of our coal tar colour industry , the future 
both of the mdustry and of organic chemistry m Great 
Bntam would, however, be jeopardised if the Act 
were allowed to expire foithwith 

It m announced that the Nobel Pnxa for Medicme 
for 1630 has been awarded to Dr Karl Laudstemer, 
of the Rockefeller Institute for Medical Research, 
New York Dr Landsteiner was bom m Vienna m 
1868, and was educated at tlie University of Vienna, 
where he became piofeauor of pathologioal anatomy 
m 1009, holding this chair until 1010, and becoming 
attached to the Rockefeller Institute in 1022 His 
pnblislied work includes studies on the vuois of fowl 
plague and on infantile paralysis In immunology, he 
has devoted much attention to the chaiac^tors and 
mdividual differences of human blood os regards blood 
groups, corpuscular agglutinins and agglutmogens, and 
their inheritance, and to the uerologioal pioporties of 
the bIcKxl of the anthropoid ajics He has also pub 
lislied mvestigations on the formation of bacteriolytic 
immune bodies toll antigens and specificity and sero 
logical specificity and chemical constitution 

Or the many pioneers of the steamboat to Henry 
Bell — the centenary of whoso death falls on Nov 14 — 
belongs the distinction of inaugurating steam naviga 
tion in the Old World, just as to Robert Fulton belongs 
the honour of inaugurating steam navigation in the 
Now World bitoh, Rumsey, Miller, btevens, and 
Sjrmington hod all achieved a oeitain amount of 
suooaMS with their expenmental boats, but it is with 
the passages of Fulton s Olemumt on the Hudson m 
1807 and of Bell s romet on the Clyde in 1812 that 
the history of the steamboat as a regular means of 
trans|)ort begins Neither Fulton nor Bell were 
the originators of steam propulsion , neither of them 
oonstruoted either the hulls or the machinery of 
their boats , neither of them mtroduoed any improve 
ment in steam engines or boilers , but it was to their 
imagination, oon^enoe, and courage rather than 
to their mechanical ingenuity that they owed their 
achievements Of the two, Fulton undoubtedly 
possessed m a greater degree the quahties requunte 
to a great pioneer, but our debt to Bell is not lessened 
thereby 
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Bxix waa bom m the Old Torphiohen Panah Mill, 
Lmlithgow, on April 4, 1767, and died at Helensburgh 
on Nov 14, 1830 Brought up as a moihanio, he 
worked under Rennie in London and had been the 
partner of a builder in Olasgow befoie settling m 1808 
in Helensbui^h At this plaoe he was propnttor of 
the Baths Inn, and it was for conveying lustomeis 
between Helensburgh and Crlasgow that the Comet 
was built Laid down in October 1811, at Port 
Olasgow, the vessel was launched on July 24 1812, 
and began running during tho following month 
Seven months later she found heisolf with a i ival, and 
in 1813 no fewer than five steamboats were afloat 
on the Clyde These proved superior to the Comet 
which Bell tried for a tuno on the 1 orth and then on 
tho west cocu9t of Sc otlaud, until on the afternoon of 
Doc 16 1820, she was caught by the tide and cast 
ashore oft ( nnan, and bioke in halves The forward 
]>art holding tr gethei , the engine was salved and to 
day stands m the Sc lenoe Museum, South Kensington 
In spite of his efforts. Ball a fortunes never rose high, 
and duiing tho lattei part of his life he was given a 
giant by the Government and an annuity by tho 
Trustees of the River Clyde At his death ho was 
bunod in the paiish churchyard at Rhu, near Helens 
burgh, and many yeais later the famous shipbuilder 
Robert Napier erected his statue theie A granite 
obelisk to Bell s memoiy was also set up on tho front 
at Halcnsbuigh, while another memorial at Bowling 
reoalls his services to those who have occasion to pass 
up and down the most important shipbuilding iiver 
in the world 

A bTaONG eaith(]uake occurred on tho morning of 
Oct 30 eJong the sc a c oast of tho province of the 
Marches in Italy Tho epicentre was piobably 
submarine and close to the small town of Senigalha 
(near Ancona), whete one third of the buildings wero 
destroyed, another third seriously injuied and ten 
peisons lost their lives Hhght slioc^ wore felt at 
Trieste (142 milos from Senigallia), Padua (14S miles), 
and Naples (196 miles), so that tho area disturbod 
may have contained so much as 120 000 square 
miles, a lather unusual size for an Italian oaithquako 
Sea waves are said to have swept the adjoming 
shores and damaged some of the quays, inchcatiug, 
if the report is correct, that there was some displace 
ment at the epicentre The Kew soismogiaphs 
rec ended nn eaithquake of moderate intensity at 
7h 16m 78, GMT All along the coast of tho 
province of the Matches there are, acooiding to 
Dr M Baiatta, a niimlier of minor seismic zones 
bemgalha lay within the meuoseismal aieas of the 
destructivo earthquakes of Rimini in 1872 and 
Ancona m 1690, but the earthquake that bears the 
closest lelation to the recent shock is the Senigalha 
earthquake of Sept 21, 1897, by which nearly all 
tho buildings m tho town wero more or lees damaged 
The epicentre was probably a few miles off the coast 
at Senigalha, and the disturbed aiea about 176,000 
square miles 

Fob some yean past, there has been a wish on the 
part of some of the inhabitants of Bournemouth to 
establish there a natural history museum ^In 1912, 
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Sir Ray Lankeater addressed a pubho meeting upon 
this matter, and recently, Mr J B Calkm, of Bourne 
mouth, has boon instrumental in agam urging the 
need for such an institution A letter signed by a 
numlier of influential citirens lias berai forwarded to 
the mayor but it was felt that this should receive 
support of a more public nature and an invitation 
was Bwit to Mr Reid Moir, president of tho Ipswich 
Museum, to address the Bournemouth Rotary Club 
upon the question The meeting was held on Oct 28, 
and was hilly representative of the scientific and 
municipal Lfo of Bournemouth Mr Reid Moii, after 
outlining the groat iichness ot tho area from the 
geological archtcological and other pomts of view, 
remarked that a vast mass of important material has 
already left tlie district and that this regrettablo 
process will continue until a ptoperly equipped 
museum is m exmtenoo to tot eive it He urged tho 
necessity of such provision, and suggostod that in its 
imtial stages, the museum should be of a more oi 
leas local character Mr Reid Moir also stressod the 
ever growing impoitance of museums m national 
education and outlmed tho nature and value of a 
modem museum of natural histoiy He emphasised 
the need for erecting the building on a site where 
expansion can take place and tho expectation that 
laige numbers of visitors to Bournemouth would bo 
attracted to the musoum Judging from tho supiiort 
given to tho proposal at tho meeting, it is hoped that, 
Wore long this progressive town will iiessess an 
adequate and up to date exhibition of objects of 
natural histoiy 

Most towns of considerable size have their ocoasional 
c xhibitions to illustrate and commend the use of gas, 
tho us© of electricity, developments in domestic 
utensils, and so on, but few coiiteiuplate an exhibi 
tion to illustrate the wonders of science, as Hostings 
has done m recent years (Naiibf, Oct 26, p 668) 
Of coume, the practical exlubitions are backed by the 
hope of ultimate financial gam, while tho wonders ot 
science are fortunate to escape without financial loss , 
but nevertheless it is a little disturbing to think that 
the men of commerce are mote determmed to pros 
elytise the people for a matoiial end than tho men 
of science geneially are for a spiritual Ihe attempt 
at Hastmgs to mterost the people m sc lence and add 
to their knowledge by means of a temporary Science 
Exlubition, accompanied by demonstrations, scienoe 
talks, and formal lectures, is therefore to be enoour 
aged bitch ui exhibition can be [ilanneil in detail and 
earned out onl> by scientific meu, but the organisa 
tion and the financial arrangements must bo in the 
hands of a raunici|>al or other authoiity, capable of 
looking beyond the monetary balani e sheet to the 
educational benefits wluch follow Co operation bo 
tween municipalities, museums, and teaching mstitu 
tions to this end should be readily obtained, and we 
trust that other towns may follow tho load which 
Hastings has given m introducing to the pubho some 
of the wonden of soimioo 

An exhibition illustrating the utilisation of photo- 
graphy in astronomy, arranged by the Roy^ Photo- 
graphic Society of Great Bntain, is being held at 
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the Society’s rooms, 3S Russell Square, W C 1. on 
Nov 4-29 The exhibiticm u the second of a senes 
planned by the Society to illustrate the usee of photo 
fpaphy m the service of man Tho Society is to be 
congratulated on having secuied a comprehensive 
senes of photographs representing the work of observe 
tones and of mdividual astronomers not only m Qroat 
Bntain but also in Canada, Cgypt, France Oermany, 
India, South Africa, and the United States Tho 
increasing application of photography to astionomical 
obtervatious during tho Iwt fifty years has been iich in 
results to an oxtent almost unimagined and theie is 
ample evidence of this m the foiii hundred items of tho 
exhibition Ihe number of exhibits requinng technical 
diBceinment for their full appreciation, such as solar 
and stellar spectra, is m reasonable projiortiun and in 
many cases where tho subject undet illustration is not 
obvious, simple dcscnptions have been appended Tlie 
exhibition is worth lareful inspection for more than 
one reason In several mstaneos exhibits have been 
arranged to present some elementary fact of astro 
nomical observation — tho sun s rotation the rapid 
chtmges of solai piommcncns thee hanging appiaronce 
of tho sutfaco of Jujiitor with the shadow of a satellite 
— ^whilst the latest disc ovei y pertaining to tho solar 
system is shown by a photograph of the planet Plut»> 

A VEW photogiaphs of histone al interest liave been 
include <1 in the Fxhibition of Astionomical Photo 
graphy to show tho march of progress , one views with 
respect tho lesults achieved by those oaily workers 
who useil a wot plate or a recently invented <lry 
plate with what would now bo considiud limited 
telescopic equipment Concerning the wealth of recent 
work repiesentod — it wotdd be invidious hem to par 
ticulanse — astronomers havesontof then best results, 
and one cannot fail to be impressed with their spec 
taoular icxord of many of tho grandest aspects of 
the heavens known to man In oonnexion with the 
exhibition, Prof H Dinglo will dohver a lecture on 

Spectrum Photography ' , on Nov 17, and Mr J II 
Reynolds will give ‘ A Talk on the blides and I<ilm8 in 
the Exhibition”, on Nov 24 The Exhibition is open 
free to visitors b< twoen 10 a K and S f m on each day, 
except on Sundays No tickets are required for tho 
above leotuies at 7 f x 

On Fnday, Oct 31, a public lecture on High 
Pressure Reactions ” was delivered before tho institu 
tion of Chemical Engineers by Prof W A Bono 
Prof Bone dealt bncfly with the histoiical events 
leading up to an understanding of the rfllo played by 
pressure in gas reactions Within a peiiod of less than 
fifty years ha^j been included tho first recorded syn 
thesis of amnagpia from its elements by the agency of 
a catalyst, tt|» statement of tho principle of mobile 
equilibrium, and tlie classical work of Haber andhiscol 
laborators upon ecpiilibnum m an ammoma mtrogen 
hydrogen system A more recent development has 
been the synthesis of various orgamo comjmunds from 
water gas by the employment of suitable catalysts and 
high pressure, which has opened up a wide field for 
fiit^ive exploration Ihe variety and complexity of 
thilil9 J^ew prooenes, however, require much isystem, 
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afoo and fun d amental research before a clear under- 
standing of their mechanism is obtained One of 
the difiioulties encountered m high pressure gas re- 
actions IB the laok of reliable fundamental data on 
the physical properties of gases No more useful 
link could be undertaken at present than a compre- 
hensive (leteiminatiou or re determination of such 
data as the oompressibihty of gases and of mixtuies 
of gases and the efioot of pressure on viscosity, di 
electric strength, solubility, and thermal conductivity 
Although such work falls within the scope of a high 
pressure gas research laboratory rather than of a woiks 
routine laboratory, the cost of equipping and main- 
taining such a laboiatory has hitherto piovod an in 
superablo bainor Some three years ago, howevei a 
complete high pressiiro gas research laboratory was 
established m the Depaitmont of Chomioal Technology 
at tho Imperial College of Science and woik has been 
commenced on a number of physical pioblcms directly 
ecmnected with high pressure reactions Prof Bone s 
lecture will apjieai in full m the Tranmehona of the 
Institution of C hemical Engineers vol 8 

fiiB Bntish School of Archieolog} in Egypt has 
found recently in the Wadi Uaza, and its tributary 
valleys m Southern Palestine a vei> imixirtant sciies 
of flint implements oi Lower Palceolitlnc tyjies These 
sjiocimeiis which weio desonbod by Mi Reid Mon 
at a meeting of the Royal Anthropologic al Institute 
on Oct 28 can be divicled into two sharply dofmcsl 
groups the oldest compiising coarsely flakcxl rostro 
caiinate implements lustroid hand axes choppers, 
and points There is no doubt that these speci 
mens in their method of evolution forms and tech 
iuc|uo are comparable with others found in East 
Anglia and elsewhere, and known to be of Farly 
Pleistocmoe date I ho latter implements exhibit 
usually stiiation and abrasion by ii e action, while 
the Palestinian examples, which have not yet been 
discovered tn «t(w in any anoiont deposit, show mam 
fold signs of collisions with other stones m rapid 
movement It is BupjXMed that the ice sheets present 
farther north weie represented in Palestine by exten 
Bive snowhelds, which, on melting gave nse to wide 
spread floods, and the abiasion of any implements 
exposed to such ooncbtions 

luis second group of Palestinian specimens de 
scribed by Mr Reid Moir differs very markcxlly from 
tho first — as they arc quite unabiaded, and comprise 
beautifully made hand axes of Late Aoheulean types 
borne of these implements have been found tn aUu 
beneath a considerable depth of sand at bherah It 
IS evident that both the archaic and the later groups 
of specimens from Palestine were made each by a 
cbffeiing technique and upon a highly speoialised 
plan further, it can be demonstrated that a precisely 
Bumlar method of implement making was m vogue 
in England, Africa, and Incha m remote times It 
seems necessary to suppose that contras of dispersal 
of cultures existed in prehistono tunes, as it is not a 
reasonable supposition that a race of people hving, 
for example, m Palestine would, by oomoidetioe, 
proceed to make their flmt implements on the same 



Novbmbbb 8, 1930] 


NATURE 


736 


complex plan aa that adopted by another race in 
TBw glAjid or India The exiatenoe of theee world wide 
oulturea m the Lower Paltaohthio epoch appearn to 
imply that the human race waa even then more 
hi^Iy organiaed than hae been hitherto supposed, and 
that very extended pencils of time were mvolvod in 
the spread of certain ‘ fasluons ** m implement 
m^nng over such wide areas of the globe 

Ik Engvneenng foi Oct 31 is an illustiated account 
of the closing of the arch span of the great Sydney 
Uarbour Bndge m August and September The 
span, which is 1660 ft ^tween the mam supiHirts, 
has been erecteil as two cantilevers from either side, 
each cantilever being supporteil by 128 stool wire 
cables connected to the top chonl at the end of cat h 
end post, and earned down to the solid rock through a 
tunnel 120 ft deep The steel work has been put into 
position by creeper cranes, each 606 tons m weight, 
travellmg on the toin of the half arches rhoro aie 
fourteen panels in each half span, ami when thirtieii 
and a half of those had boon completeil the total pull 
on the cables was 27,440 tons When sufBi icntly far 
ailvanoed for joining both upper and lowi r choids 
the toad was lessennl on the cables one by one by 
means nf liydraulio jacks Includoil in the article arc 
photographs of the forged stool saddles with then 
alignment pins foi the bottom choida, and the jacking 
arrangements by which the cniiect ooinpiession was 
obtained in the upper choids The foicing apait of 
these choids was (lone by means of four hydtaulic 
jacks of nickel steel each of 960 tons capacity 

At the invitation of the Ministry of Agni ulture and 
Fisheries, three committees of tlie International Coun 
cil for the Kxploration of the boa mot at the hishoriee 
Laboratory, Lowestoft, during the fust week m 
Novembei Several foreign delegates and experts were 
present, and the president of the Council, Mr H Q 
Maiince, presided over the meeting of the Executive 
Committee, or Bureau I he other two committees 
dealt rosiiootivoly with the plaice and the hemng It 
has long been known, os the result of markmg expen 
ments, that small plaice transported from the over 
crowded groimds on the Contmental coast to the 
Dogger Bank will grow very much faster on this 
famous hshmg ground, and tlie Council diiided at 
the last meeting that the possibility of canymg out 
such transplantation on a large scale should be very 
carefully exammed A committee has thorofore been 
constituted to study the liuanoial aspects of the 
question and to decide, if possible whether the trans 
plantation of, say, one million plaice can reasonably 
be expected to yield a commercial profit The com 
mittee on the herring mcludes m its mcmborship the 
prmcipal experts from all countnes bordering on the 
North Sea It is engaged prmcipally on tochmcal 
questions, its mam ta^ bemg to secure uniformity 
and standardisation of methods of researoh and closer 
00 operation m the study of the hemng A scheme 
was presented by the English fishery workers for a 
more detailod study of the hemng in the southern 
North Sea, with the view of rendermg more exact the 
predictions of tho great East Anghan hemng fishery, 
which have already been made with some siyioess 
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A SoiBNTixio Advisory Committee on Medical 
Administration and Investigation has been appomted 
by the fiecietary of State for bcotland to assist the 
Depaitment of Health for Scotland in applying the 
results of scientific research to the details of pubho 
health admmistiation and m promoting such medical 
investigations as come withm the sphere of the Depart 
ment oi nf the local authorities m Scotland The 
members of tho Committee an^ Dr Alexander 
Bowman Scientific Sujionntendont, Marine Labora 
tory of the I ishory Board for bcotland , Prof C H 
Browiung professor of bnctenology, Cniversity of 
Gla^ow Piof B P Cathcart,profi88or of physiology. 
University of Glasgow Prof b A E L lew, professor 
of animal gonetics Univeisity of Edmbuigh, and 
Diiector of Ammal Bieodmg Keseaich Depaitment , 
bn Walter M hlotcboi S^ntaiy to the Medual 
Research Council Sii Rolxit Oreig Siiretary, 
Depaitment of Ague ulture for Scotlaml Mr John 
leffiey Secutaiy, Department of Health lor boot 
land Dr J Parlano Kinloch Chief Modiial Officer, 
Department of Health for bcotland , Dr A S M 
Mocgrogoi, Medical Offlcoi of Health Glasgow, 
Prof 1 J Mackio, professor of bacteriology Lnivor 
sity of Ldinbuigh , Piof I I R Maclcod piofcssor 
of physiology. University of Abi ideen , Prof Robert 
Muir, professor of jiath 'logy, Univcisity of Glasgow , 
Dr J B Orr, Diroctoi of tho Rowott Institute for 
Roseaich m Ammal Nutrition Aboidooii and Piof 
W J luUooh, professoi of bactoiiology, Umversity 
of St Andrews Di Pailant Kinloch is chairman, 
and Ml George Wallaii of the Dc jiartmcnt of Health 
for Scotland, is sotretary of tiu lommittce 

It is announced in the Museums J ournal fur Oi tober 
that the Carnegie Trustees are now prepared to reeeive 
apphcations for grants from small museums ad 
m inis tered by public autliontios, under the following 
conditions, which will bo stnctly observed (1) Tho 
grants will not exceed £260 to any one museum (2) 
The museum autlionties muat show that they are 
prepared to adopt some definite policy and aie re 
organising their institution on the lines recommended 
by Sir Henry Miors m his 1928 Refiort to tlie li ustees 
Ihey must also show that they are propaied to provide 
an adequate annual revenue for the upkeep of tho 
institute under the now policy (3) Tlie grants arc to 
bo coiifmed to towms with between 10,000 and 70,000 
uihabitants They will be given m respect of capital 
expenditure only on the i for i basis They will not 
be available for the erection or structural alteration 
of buildings, or for ordinary currant expenditure 
Thqy aro to bo expended on special outlays (for 
example, purchase of coses, employment of temporary 
staff) m connexion wiUi the reorganisation sohemes 
m rospoct of which they are sanctioned (4) Each 
museum appljrmg must have, or be prepared to appomt, 
a competent curator Applioations sliould be ad 
dressed m the first mstonoe to the Secretary, Carnegie 
Umted Kingdom Trust, Comely Park House, Dun- 
fermlme, Fife, Sootlond 

Ths Au^rahan Musssm Magtmns, a quarterly 
edited by Dr Charles Anderson, an Orcadian by birtii, 
I manages well to strike the balanoe between pure 
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Boienoe and popular reading But tiie July September 
number eepeoially mtereete us, apart from ite artiolea 
by the evidenoee it oontauia of the activity of the 
AuBtrshan Museum Notioee on the covers direct 
attention to new senes of postcards illustrating m four 
colour process typical beasts and birds of Australia 
other notices aie attractive mvitatiuns to special 
exhibits m the Museum and to a senes of popular 
scientific lectures «n which the siibjerts dealt with 
will be presented m a clear lucid nun tei hnical manner 
making known many unfamiliar facts cone emtng 
Nature and her ways finally the telephone exten 
Sion number of each specialist on the staiT is given 
and visitors are invited to apply for information when 
they will receive every attention from Museum 
officials Iheee are excellent methods of making 
the pubho feel that the Australian Museum exists for 
their service and so of obtammg the widest pubhc 
assistance and support Museum officials m Groat 
Britain perform the same services but it is well that 
the luiblio should be reminded so frankly of the 
willingness of the museums to help ui the spread of 
scientific knowledge 

iHi, Leicester I iterary and Philosophical Sooiety 
with a membership of more than three hundred 
performs useful servue to science m airanging a 
senes of lectures on scientific (as well as literary) 
subjects delivered by exjierts In addition to these 
general lectures more specialised meetings bnng 
together members interested m paiticular branches 
of scientific work The Iranmctvms for 1929 30 
(vol 31) contain reports of these sections aiul an 
interesting address by the president Mr T Kingdom 
on Iho Mmor Legacues of Greece in which he 
reviews biiefly tlie contnbiitic ns to knowledge mode 
by some outstanding men of science among tho 
ancient (ireeks Unfortunately tho statement of 
aecounts shows a deficit of ilO on the year s working 
but smee there appears to bo no entry for intorost 
on War btock and deposit occxnmt there may be a 
hidden reserve to meet part of the loss Tho bociety 
deserves more hxal support and the projected 
meeting of tho British Association ui Leicester in 
1933 should give a fillip to its aims and to its member 
ship 

Mani highly qualified tianslators have now been 
enrolled on the Aslib Panel of I xjieit franalators (see 
Natchk June 28 p 984) Mure than tliuty languages 
are represented from Arabic to Urcb but the great 
value of the service offered by this scheme is that tho 
memlieps of the Panel poseess that oxfiort knowledge 
of hjiecial subjects without which tiustworthy trans 
lations c aniiot bo made Tlie range of subjects covered 
by the Panel is wide Fspocially stiong in pure and 
apphed science medicine chemistry, enginoermg etc 
it moludes also men and women exjierienced m law, 
mdustry commerce and many other branches of know 
ledge Particulars of tho scheme may be obtamed 
from the Association of bpeoial Lihranes and Informs 
turn Bureaux, 20 Bedford Sejuare London W C 1 

Ik the article entitled African Ethnology and 
AMttueology *’ in Natuiue of Nov 1, p 707, para 
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graph 2 it IB stated that aasocnated with the pottery 
of stone age cultures in Konya were tools of a 
Moustonan typo This phrase should read tools 
of Uppei Kenya Aungnaoian type Mr L b B 
l,«akey informs us that the Upper Kenya Mous 
tenan is contemporary with the Upper Kenya 
Auiignacian but is not ass<x>iated with even crude 
potteiy 

Thb Year Book of the f ommonwealth of Australia 
of which the issue for 1029 has now appeared (Com 
monwcalth Bureau of Census and Statistics, 5« ) is 
more than a statistical record of the country There 
are many descriptive articlos of consulerablo value, 
such as those on various aspects of agnculture and 
mineral wealth and that on the structure and scenery 
of tho federal capital territory In several sections 
parallel figures for other countries add to the value 
of the statistics The volume now runs to more than 
a thousand pages 

Paht II (Civil Tables) of Tlie Registrar (general s 
Statistical Review 1929 has just boon published 
at the leduced price of 2« (London H M btationery 
Office) The estimated population (m thousands) of 
C<roat Biitain and Ireland was 48 084 Compared 
with 1928 Pngland and Wales show an increase of 0 32 
per cent Seotland and tho 1 rish h ree State doc roasea of 
0 18 and 0 20 per cent resjioctively while Northern 
Ireland remains stationary Statistical data con 
coining marriages and divorces juissenger movements 
baths and electors are mclii led m the volume 

Mrssbs W and It hoyle Ltd 119 Channg Lioss 
Road W C 2 liave recently issued a catalogue of 
nearly 700 second hand works relating to scientific 
subjects whic h should be of mtereet to many readers 
of N WUBF 

Appikahons aic invited for the following appoint 
meiits on or before tlio dates mentioned A lectuier 
in engineermg at t he Cape Tec hmcal C oliego — Chalmei s 
and Guthiie (Merchants) Ltd 9 Idol Lane E C 3 
(Nov 17) An assistant bactoiiologist in the Public 
Health Laboratory of the County Count il of the West 
Ruling of Yoikslurc — The ( lork of the County C ouncil 
t ounty Hall '^^akl field (Nov 17) A junior research 
assistant in the High Prossuie Research Laboratories 
of the Impel lal College of Science and Technology — 
Ihe Registrar Imperial College of Soienoe South 
Kensington S W 7 (Nov 21) An agricultural 
c homist at tho Ague ultiual Institute and Experimental 
Station Kirton ThePiinoiped Agricultural Institute 
Kiiton near Boston Lines (Nov 22) An assistant 
in the Dejiartment of Pathology of tho Hospital for 
Consumption and Diseases of the Chest — The becre 
tary Hospital for Consumj tion and Diseases of tho 
Chest Brompton, 8 W 3 (Nov 22) An assistant 
pathologist at the Royal buiroy ( ounty Hospital, 
Guildford The General Supenntendent Royal Surrey 
County Hospital, Guildford A test assistant under 
the directorate of teohmoal development of the Air 
Ministry, to assist m experimental metallurgioal work 
— ^The Chief SupeimtondMit, R A E , South Fam 
borough, Hants (quoting A 469) 
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Wastage in Imported Fruit — Two apecial Reporta of 
the Food Investigation Board, No 38, by Dr J 
Barker, and No 39, also by Dr J Barker and dealing 
with New Zealand apples ( Ijondon H M btationeiy 
O&oe, 1* 6d and M respectively), together with 
BulltHn No 23 from the New Zea^id Department 
of Soientifio and Industrial Research, m wwch Mr 
L W Tillar deals with the relation of storage tern 
peraturo to the overseas carnage of apples, show that 
investigation is now actively proceedmg mto the many 
important scientific problems associated with the 
marketing of overseas fruit Smee 1926, with the co 
OMration of the Food Investigation Boeutl, a small 
laboratory has been maintained near C event Garden 
Market, and most of the data utilised by Dr Barker 
m his more general report have boon obtamod through 
the opportumties thus provided for studying wasta^, 
through the cordial co operation of the Covent Uardoi 
salesmen The problems are now seen to be many and 
various, but m manv oases there seems to be clear 
mdication as to the lines to follow fur practical sue 
cess Thus, tho condition of the fruit when gathered is 
seen to be of prime importance, bittcrpit in ajiples, 
for example — on which subject a valuable paper by 
W H Came, H A Pittman, and H (. Llliot was 
presented at the Imperial Horticultural Conference 
—can he practically avoided if the m>ple is pit ked at 
the rightly mature stage New Zealand shippmg 
expenence shows tho importance of prompt reduction 
of the temperature in tne ship s hold whilst bouth 
African expenence has shown how wastage can be 
reduced by care and inspection durmg pickmg, tho 
use of refngerated tnicks for long distance rail trans 
port, and improvement of the refngeration svstems on 
board ship Wo are still ignorant often of the best 
temperature at which to mamtam tho fruit durmg 
transit and before sale Also, m many casos simple 
precautions such as tight packing, to avoid bniising 
in transit, are essential prelunmanes to refinements 
as to tempwaturo, ventilation, and humidity controls 
The reports referred to, howevci, are ample evi 
dence of the progress that has been made and of the 
necessity for further experimental mvestigation m 
a CO operation which extends from the orchard over 
seas to the retail counter at home 

Food of the Terns of the Dry Tortugas — ^Mr W H 
Longley (Year Book No 28, Caraegie Institution of 
Wa^ing^, p 288) gives some mterestmg observa 
tions on the food of the terns, especially me Noddy 
and the Sooty tern of tho Bird Key Rookery, the 
material studied bemg tho more or less digested 
fishes and sqmds dropped and lost by the parents 
when feeding their voung It is clear from these 
mvestigations that the pelagic fishes of the several 
hundrM square milee of deep water over which the 
birds feed outside the Tortugas atoll provide the 
greater part of their food — the shallow water inshore 
relatively httle The chief food consists of the fiying 
fishes Parexooottut meBogaeter and CypstlunuSuacatua, 
Caraofpds, especially Caranx rvber and 0 ery»o§, and 
a variety of speaea belonging to vanous groups 
Many rare forms ooour m the lut, some of which are 
new to the Tortugas One adult Amw occurred and 
the deem watw &heB Bottmanta and Lonchopiathtu 
The httle oMhalopodiSffHrtda IS also eaten Corypkema, 
the ' dolphin ’ of these waters, also preys to a la^ 
extent on the flying fishes, but those up to six mches 
m length are themselvea eatoa by the terns, forming 
an important part of their food 

Mitogenetic Radiation — ^Dr Nme Chouoroun (Jour. 
Mar B*ol At , vol 17, No 1, pp 65 74. 1986) gives 
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an account of experiments designed to test the validity 
of the hypothesis of mitogenetic raihation, formulated 
to accoimt for the influence, at a distance, of dividmg 
cells on othei living tissues Gurwitsch first observed 
the mitogenetic influence of einbiyonic tissues on the 
root of the onion and on yeast i^lls According to 
him, this action, exerted only through quaitr and not 
through glass, was due to an ultra violet ladiation, of 
wave length of 2000 A prcMiucod by tho active em 
bryonic tissues and capable of regulai reflection Dr 
Choucroun exposed the devolving eggs of Fthtnua 
mtltaru to tho influence of BacUtium lutnefae%en», 
using as controls eggs not so oxjiosed He found 
that tho observed mitogenetic influence imdoubtedly 
exists, but as a result of carefully dosigncxl precau 
tions, ho found tliat tho influence could not reach 
Echmodeim eggs contamed m flasks tho stopiieis of 
which wore surrounded bv a water seal lie con 
eludes that tho action of the bacterial culture on tho 
hiOhuicxlerm eggs could not bo ascnbcxl to a radiation 
or to any influence acting through tho walls of the 
recejitacles cxintaiiung the eggs lie believes that the 
obsoivod action is the rernilt of something material, 
given off by the baotoiial culture and reaching the 
mochum m which the egm are developing, iKissibly as 
a monomolooular film i^ich travels rouiicl tho walls 
of the receptacles, {lenetratiiig any ordinary stopper 
or seal, but effectively stopp^ by a water seal such 
as he used m his experiments He finds further 
evidence m support of his belief that tho influence is 
tlie lesult of somctbmg material in tho fact that sea 
water exposed first to the influence of a bacteiial cul 
turo and afterwards used for itchmoderm eggs causea 
abnormal development of tho eggs The author, 
therefore, rejects the hyfiothesis of a mitogonetio 
radiation acting through the walb whether of glass 
or quartz, of the receptacles m which tho eggs weie 
developing 

Northern Rotifers — A rocont jiart of Die Tierwelt 
der Nord und Ostsee (Lief 16, leil 7 e Rotatoria, 
von A Remane Fp 16b Leipzig Akademisohe 
Verlagsgeeellschaft, m b H 1929) contains a very 
complete and up to date account of the Rotifers of 
the North baa and Baltic This is a specially useful 
section and enables one to identify the species with 
ease besides learning much about tho group os a whole 
These tmy animals scarcely reaohmg more than 2 mm 
in length and usually much smaller, have always been 
favourites of the microsconist and one is not surprised 
at the large number of brackish water and marine 
forms recorded from these distncte They are pro 
dominantly freshwater organisms but may ocxnir 
largely m water of vanous salmitios, many being 
found m the sea It is uiterostmg to note that the 
order Soisomdeo, contaimng the gratis betson living 
on Nebaha, possesses the most primitive characters 
and 18 purely marme, showmg no trace of a fresh 
water ancestry The remauung orders and sub 
orders may occur m fresh, brackuh, or sea water and 
it seems probable that they have mostly migrated 
seawards from fiesh water Here only one genus 
(Zdtnkuella) is purely marme There is a good general 
account of the group embracing the anatomy, repro 
duotion, biologv, and ecology, oocupymg about half 
the memoir, l^e remamdw bemg devoted to the 
systematio part Good k^ are given, the illus 
trations are excellent, and the whole is recommended 
thoroughly to all workers m the group 

Fishes of Porto Rico and the Virnn Islands — ^Mr 
J T Nibhols (“ Smentifio Survey of Porto Bioo and 
the Ywgm Islands ” Vol 10, porta 2 and 8 New 
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Yorif Academy of Scienoea, 1929) ha« provided a 
eurvey of the flahee of Porto Rico and the Virgin 
iBlanda, Part 2, the famihee Branohioetomidas to 
SoiaenidsB, Part 3, PomaoentndaB to Ogeooephahdie 
This 18 a very useful work with a deeonj^ion of each 
Bpeoies and m nearly every case a Bmall and simple 
figure Shore fuhea are much the best known of the 
Porto Rico fauna, oonsiating of pelamc of! shore fishes 
which are for the most part cosmoixilitan, and of West 
Indian species of the coasts, islands, and reefs from 
the Capes of the Carolinas to Brazil The trtmicid 
pelagic species are usually wide ranging surface fishes 
which approach tropical island shores lather freely 
and evidently had their ongui from tropical shore 
forms Of these, certam Scombnfuimes including 
Coryphana, Qymnoaarda prlamyn, and various hying 
fishes (Cxocootidse) are the most im|X)rtant Ihe 
fish fauna of these regions is very noh and all species 
should be easily identifiable from the present work, 
which not only dosoribes and figures the species but 
also adds notes on distribution and m many cases on 
colour, feeding, and habits 


Transplant Experiments of the British Ecological 
Society A detailed account of preliminary results 
arising out of trans])lant work earned out at Pottemo, 
Wilts, IS mven by Maraden Jones and liimll m 
Journal of Ecology, vol 18, No i August 1930 
From stork plants of known homozygosity, large 
numbers of individuals have boon obtained by 
cloning and selfing. and the resulting plants have been 
puwn under carefully standardise conditions m 
beds of sand, calcaieous seuid, clay, and chalky clay 
Modifications resulting from growth under different 
soil conilitions have been penodioally recorded for 
Cmiamta ntmomlxt, SUent vutgana, Stlcnt nwrttima, 
Anthyliu) vulnerana and Planiago major Of these, 
the first is least plastic and capable of survivmg under 
a wide range of edaphic conditions whilst AnthyUm 
is also non plastic but is limited m its edapbio re 
quirements Mime martHma is more plastic than 
NiUsne mdgartt, which changes slowly under certam 
edaphic conditions Plantago major is exceedingly 
plastic and vanes between wide limits for the charao 
ters examined, namely, number of mfructeaoences, 
maximum and ramunum length of spike and of spike 
plus peduncle, on the different soils The changes m 
this species, moreover, become apparent withm the 
space of five months 

Sweduh Cretaceous Mollusca and Brachiopoda — ^The 
raollusca and Brachiopoda from the Cretaceous forma 
tion at Enksdal, Sw^en, have been mvestigated by 
R Hagg (Sver Oeol Undersdk Arabok 23, No 8) 
130 S]>eciee, mduding forms to which names have not 
as yet been given, are described and many figured 
Of these, 16 g^ropods, 18 Mieoypods, and 1 cephalo 
pod are new to Sweden '^e geological and palse 
ontological aspects of the containmg beds are dis 
cussed, and it would appear that the Enksdal fossils 
are referable to the Daman and Senonian horizons 


Neogene Shells from Japan — Prof Matajiro Yoko 
yuna, to whose researches mto the Tertiary molluscaii 
fauna of Japan we have ineviously had occasion to 
refer (Cf inter al%a, Natubx, Aug 24, 1929, p 319), 
has now published further pMpers m this connexion 

i Jour Fac Act , Imp Unrv Tokyo, sect 2, vol 2) 
'rom around Okuywnada, Tsuzuki county, Yama 
shiro provmce— not far from Kioto — he chromcles 37 
species of Neogene mollusca, mohiding a new species 
of Umbontum Occasion is then taken to oorreot an 
error of determination and transfer his Coehltoeonua 
from the Conidn to the Fusidas, as they UMd to be 
called, and place the shell m the genus Thatehena 
4 further oolleotian of Neogene moUuaoa from the 
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southern half of the island of Karafto, or Sakhalin 
(Cf Natcbk, Mar 8, 1930, p 392), has yielded 43 
species, moluding 5 new and some as yet mdetermm- 
ate . descriptions and figures of the more important of 
these are given 

Length of the English Mils — In a paper m the 
Oeographtcal Journal for October, Sir Cbarlea Close 
records some conclusions he has reached regarding 
the length of the old English mile as asoertamed by 
measurements on old mara The Bodleian mm of 
about 1300 ADM the earliest detailed map of Great 
Britain By companng distances on that map. 
where distances between towns are marixed in miles, 
and modem measurements, it would appear that the 
mile then m use was about ten furlongs This, as Sir 
hlmders Petno pomted out from a study of the same 
map some years am, was about equal to the old 
French mile In Lily a map of 1540 tne mile was 7 4 
furlongs, which was apparently the Italian mile 
Mercator s map of 1664 had a mile of 9 47 furlongs 
In Saxton a county maps of 1674 79 the length varied 
from 10 4 to 10 76 furlongs In Speed s ooimty maps 
of 1608 12 it was 10 3 10 4 furlongs on the average 
In short, bir Charles Close found out that from 1674 to 
1696 the customary mile was about 10 furlotifn, in 
spite of the statute of 1S93 defining it as eight furlongs 
or 1760 yards 

Distribution of Earthquakes in Northern Europe — 
Mr K E Sahlstrom has recently published a valuable 
earthquake map of Sweden, Norway, Finland, and 
Denmark (Svengos Oeologiska Undorsflknmg, Artbdk, 
1930) He uses a method previously apph^ by H 
Renqvist to the earthquakes of h inland On the 
map of the country, a network of points 30 km apart 
IS plotted The disturbed areas of all known e«^h 
quakes from 1600 to 1926 are drawn on special mails 
and it 18 noted how many tunes eat h of these pomts 
falls withm a disturbed area Curves are then drawn 
through pomts of equal earthquake frequency The 
method thus deiienos on the mapping of disturbed 
areas rather than on the plotting ol epicentres The 
map shows that m northern Europe there are four 
prmupsd arccM of marked frequency —the fringe 
bordenng the Gulf of Bothma, the country round 
Oslo in southern Norway eastwards to Li^e VAnem, 
the extreme west of Norway, wid the west coast of 
Norway between the parallels of 64° and 68° The 
regions free, or almost free, from earthquakes are 
southern Fmland, Finnish I^tpland, the intenor of 
bweden, and nearly all Denman 

Pliocene Deposits in Califorms — ^The youngest 
Tertiary rooks on the south slope of the Santa Susana 
mountains, north of Sum Valley, Cahfonua, are 
several hundred feet thick and oonsiat of sandstones 
and conglomerates that he unoonformably on beds 
ranging m age from Upper Miocene to Eooene They 
were exammed dunng the course of work earned on 
by the 1929 summer field camp of the California 
Institute of Technology and the fossils collected 
determined and enumerated by W P Woodnng 
{Proo Caltf Acad 8a, Fourth Senes, vol 19) 
These fossils represent a warm water PUooene fauna 
which has been found at looahties from Lower Call 
forma northward to the Ventura basin and is best 
known as the fauna of the San Diego formation 

Aa and Pakothot Lavas —In The Volcano Letter 
for Aug 14, 1930, a review of the cui pahoehoe problem 
IS given by G L Chang, with speoiu reference to the 
basaltic flows of Ehlauea and Hauna Loa The rough* 
hlocl^ aa lava is due to partial orystalliaation while 
the flow 18 moving rapidly When the crust has 
orystallised so that it ceases to flow easily, tlm under- 
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l 3 nnff current may be anfRoient to break it up mto a 
tumbled maas of Dlooks The emooth, ropy poAoehoe 
lava haa a chilled skm of glaee The lava below flowe 
more slowly and the forces are insufflcient to break 
up the smooth crust The 1823 flow of Kilauea changed 
from pahoehoe to aa just as the lava reached the edge 
of a gentle slope and started down a much steeper 
mcline This sequence is usual No flow which begins 
as aa has ever bem found changing to pahoehoe It 
commonly happens, however, that the earher dis 
ohaiftes of an eruption are dominantly of the aa type, 
whereas it is in tne declining phases that most of the 
pahoehoe is formed Chemically there is no significant 
difference between the two types, except that more 
iron IS m the feme state in the oa form Oas is 
more readily released from the latter an<l the vesicles 
in consequenoo are very irregtdar in size and shatie 
In pahoAoe lava the gases are confined by the skm 
and the total volume of the vesicles thus tends to be 
greater than m aa lava In the depths of both types 
the degree of orystedlmity is alike 

Geology of Auckland, New Zealand — A valuable 
study of the region south east of Auckland City has 
been made by C W Firth {Auckland UntvtreUy 
College Bull 10, Qeol Series No 3, 1930) The 
Hokonui (Tnas Jura) strata were deposit^ in a 
geosyncline which then covered much of New 
Zealand In early Cretaceous times the thick sedi 
ments wore thrown mto sharo folds and before the 
late Cretaceous submergence they were deeply eroded 
Further erosion followed a later orogenesis and 
Miocene bods are in consequence found lyuig on the 
Ilokonui greywackes Small andesitic volcanoes broke 
through the floor of the Miocene sea This penod of 
dejiosition was closed by the Kaikoura orogeny of 
the early Phocene, and groat fractures m two sets, 
north west south east, and north east south west 
broke up the ilistnct into blocks which were uplifted and 
tilted to the north west Great erosion and surcesstve 
movements of uplift liave smee taken place, followed 
by a comparatively recent subsidonoe which caused 
the floodmg of the deep, youthful valleys cut during 
the preceduig uplift Commencmg just before this 
latest submergence, and continuing ahnost up to the 
present, basalbc lavas broke out and tuff and scoria 
cones were budt up A shght uplift of a few feet 
(relative to sea level) has since occurred, but its effects 
on the embayed coartlme of the vioimty of Auckland 
are almost mappreoiable 

Solar Radiation at Sea — ^The April May issue of the 
BuBetm of the Polish Academy of Letters and Sciences 
(Mathematical Seiiee) contains a summary of the re 
suits obtamed by Dr W Gorczynski for the solar 
radiation at sea level over the oceans he has traversed 
during the years 1923-28 Most of his obswvations 
wore made with thermopiles and millivoltmeters, 
which were compared with other standard mstruments 
from time to time Of the 0 032 calorie per second 
which should be received on a squaro centimetre of 
the earth’s surface if the sun were vertically over it 
and there were no atmomheno absorption, the atmo 
sphere if dry absorbs and scatters 9 6 per cent, and if 
moist, with a humidity which is found to vary httle 
from 80 per cent, 17 6 per cent m the North Atlantic 
in the latitude of the Azores and 28 7 per cent m the 
Indian Ocean Absorption and scattenng by dust 
account for a further reduction of less than 1 per cent 
m the North Atlantic m the latitude of the Cananes, 
m the Qulf of Mexico, and m the Eastern Indian Ocean, 
and of more than 8 per cent m the Mediterranean 
and Bed Seas As a result, the Bed Sea and the 
Tfidisti Ooeaa get about 65 per cent, and the Gulf of 
Memoo, the Atlantic, and Mediterranean about 69 
per cent of the poaslble solar radiation On land at 
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sea level — for example, Bangkok— about 60 pw cent 
18 received 

The Ratio elm for an Electron — A determmation of 
e/wi for free electrons is deeu ribed by C T Perry and 
K L Chaffee (in the hrst boptember number of the 
Phyetcal Ret tew) whii h, unlike other accurate measure 
ments on free electrons, gives a value (1 761 ± 0 001 
X 10^ abs e m units) in agreement with the value 
obtained spectiosropically The method used was a 
development of the clashioal one of Wieohert m which 
the tune of passage of an elec trun between two pomts 
IS compared with the period of a high frequency osoil 
lator the elections lieing driven by potentials of 
10 000 20 000 volts and timed ovir a distance of 76 
cm ui these exjicnments If this result is accurate 
and the moasuromonts appear to havo been made 
with great care the question arises as to why earlier 
investigations of free elections have led to a sub 
stantially higher value for e/tn The suggestion made 
by the authors, tliat this has been due to the effect 
of residual gas in the apparatus, can presumably be 
readily chocked and if it proves correct will provide a 
welcome solution of an outstanding discrejiancy 

Field-free Encloiures In an important class of 
experiments on the projieit les of m^-es at low pressures, 
they are subjected to bombardment by a beam of 
electrons inti^iiced with known energy into an al 
most ilosed metal vessel and the assumption is made 
that the whole of the mtenor of the vessel is at the 
pott ntial of its walls A dirw t test of the vaUdity of 
this assumption described by Dr h L Amot in the 
October number of the J roterdxnga of the Royal Soexety, 
shows that it is not accurately true Two methods 
were employed In the hrst the velocities of the 
positive ions, which diffused out at right angles from 
the path of the mam electron beam, were measured 
by a retarding field, and it was found that with the 
{lartiiular apparatus used potential differences of 
rather more than two volts could occur m the enclosure 
In the second method, the condition of the gas was 
analysed by a small auxiliary electnxle and tho results 
deduced from the speeds of tho jiositivo ions confirmed, 
and the electrons outside the mam beam shown to have 
a random distribution of velocities equivalent to more 
than 20 000° abs Tho potential nadient is set up by 
tho unequal rates of diffusion of positive ions and 
electrons from the main beam (much as in an electro- 
lytic concentration cell), and the method mdicated for 
rmuoing It to a mmimum is to work witli as small a 
current of electrons m the main beam as is compatible 
with tho other requirements of tho experiment 

Available Phoiphoric Acid in Soils — An improved 
'^method for the determination of available phosphoric 
acid m soils by moans of an extraction with one per 
cent potassium carbonate instead of tho generally wn 
pW^ citno acid solution haa been shown by S Das 
to be particularly useful m the case of calcareous soils 
This new method haa now been tested out on a large 
numbw of Indian soils, mcludmg acid, laterite, humus, 
alkali, calcareous, and non calcareous types, all of 
known cropping and maniinal history, and the results 
compared with similar estimations based on the oitno 
acid extraction CfotlActence, 80, p 33) The potassium 
carbonate method is shown to be equally apphoable 
to all varieties of soil, whereas the oitnc ac id method 
proved untrustworthy on alkali or calcareous types 
Inirther, smoe potassium carbonate is able to extract 
phosphorus m organic combination in humus, which 
citnc acid fails to do, the new method gives a truer 
measure of the probable fertihty of the soil with re 
spect to available phoephonc acid, and is recommended 
aa a substitute for the oitnc acid metiiods now gener- 
ally m use 
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Aspects of Carbohydrate Metabolism, 

n 


TNVBSTiaATION of the utilisation by the body of 
vsnoos oompounds related to the augara may be 
expected to thiow light upon tho interm^iary meta 
bolirnn of the carbohydrates and is, at any rate, of 
soientifio interest In this connexion, dihydroxy 
acetone, methylglyoxal and glyceno ald^yde may m 
cited Although the former antidotes insulin hypo 
glycemia in both man and animals, yet, administered 
by mouth to human beings on a fasting siomacli 
It Itself proiluces a definite hypoglycemia (K P 
Cathoart and J Markowitr Biochm Jour , vol 21, 
p 1410, 1027) The fall may be compared with the 
secondary decieaso m tho blood sugar after the 
ingestion of glucoso, and may be due to stimulation 
of secretion of insulin from the pancreas At the 
same time, tho increased tension of carbohydrate in 
the hver may arrest the procosses of glyconeogeneeis 
and glytogenolysis 

In the rabbit, on the other hand dihydroxyac etone 
raises the blood sugar (M W Goldblatt ibid vol 22 
p 464, 1028) In comparison with glucoso this 
author found that dih ydroxyacetonc raisncl the respii a 
tory ciuotient and increased the oxygen consumption 
to a greater extent but was not so effective m m 
hibiting the ketosis produced expenmentally m man 
by starvation Starvation reduces the sugar tolerance 
and the respiratory ciuotient is not raised so much 
OS normally following the ingestion of carbohydrate 
The antiketogenic influence of glucose is exerted 
simultaneously with the maximum me reaso in oxygen 
intake, that of dihydroxyaoetone later It appears 
that the latter forms glycogen less readily than 
glucoso and cannot bo considered as an intermediate 
stage in the breakdown of tho glucoso molecule In 
muscle, on tho other hand W O Kermaok, C (1 
Lambic and R H fllater failed to demonstrote any 
sigmhoaiit difforeiiC/C in the iiower of glucose or dt 
hydroxy acetone to cause deposition of glyc ogen (tbui 
vol 23, p 416, 1929) 1 he experiments were earned 

out on deoerebrato, cleiioncroated cats, in which the 
hver remained m c irculation 

(jlycenc aldehyde is another comiiound which may 
play a part in the intermediary metabolism of oarbo 
hydrate H O Reeves, however, found that it was 
toxic to the isolated heart of the rabbit, edthough it 
(xiuld augment and accelerate tho beat of the fiog s 
or toad s heart {Quart Jour Kxp Phyaxol , vol 18, 
277 , 1927) It IB possible that tlie diflerenoo 

tween the mammahan and amphibian hearts is due 
to the difference in the temperatures at which the 
perfusions are necessanly oamed out It appears, 
therefore that, at any rate in mammals, glyceno 
aldehyde is not an intermediate in the utilisation of 
glucose by oardiCMi muscle 

Goldblatt has found that carbohydrate metabolism 
IS senously interfered with m man by the admimstra 
tion of alkah, with the oonseguent production of a 
state of alkalosis (Btoehetn Jour , vol 21, p 991 , 
1927) Oliicose by mouth now increases the blood 
sugar to a greater extent than normally and some is 
excreted in the unne , at the some time the nse in 
the respiratory quotient is less marked These results 
indicate that both the storaM and oxidation of oarbo* 
hydrate are depressed Similarly, alkidi decreases 
the response of the rabbit to on ugeetion of insulin, 
os well os the deposition of glycogen in the hver and 
muscles of tho rat 

A considerable amount of woric has been earned 
out on the carbohydrate metabolism of isolated tissues 
O S Eodie has examined the conditions of action of 
vat’s hver amylase {Bxochem Jour , vol 21, p 814 , 
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1927) The enzyme was obtained by drying tho organ 
with acetone and extracting the powder with 00 per 
cent glyoeiol, afterwards mtenng and dialysing the 
exit act It was found that the liver cnayme was 
oontammated with blood amylase unless the organ 
was first. perfused with Ringers solution The op 
timum pH of liver amylase is at 6, whilst that of 
blood amylase is at 6 8-6 9 The optimum salt 
concentration is 0 1 per cent , addition of adrenaline 
has no effect upon its activity Tho ensyme and its 
substrate glycogen coexist m the same cell E I* 
Lesser (tbtd , p 1128) consideis that tho amylase is to 
a largo extent adsorbed upon surfaees within the cell 
and so unable to act upon the glycogen 

J T Irving has mvestigatra the glucose meta 
holism of kidney tissue m vttro (Bwchem Jour , 
vol 22, p 964, 1928) In the presence of oxymn, 
but not m Its absence, ohopi^ cortex meubat^ in 
phosphate or carbonate bunei converts glucose to 
lactic acid together with a small amount of hexose 
diphosphate , at the same time glycogen is utilised 
The meobauism is therefore different ftum that found 
m muscle 

E G Holmes has continued his researches upon 
the metabolism of nervous tissue (Btoehetn Jour, 
vol 23 p 1182, 1929, with 0 A Ashford, tbtd , 
p 748 , with R W Gerard, tbtd , p 738 , and with 
M Sheuf, tbtd , vol 24 p 400 , 1930) In the case 
of brain it was found that free phosphate was liberated 
on both anaerobic and aerobio incubation m the 
presence or m tho absence of glucose , no ovidenoe of 
the synthesis of hexose phosphate in the process of 
formation of lactic aciil was obtained, although the 
tissue can pet form this operation to a small extent 
Sodium fluonde inhibits this liberation of phosphate, 
when present in high concentration , even low con 
oentratioiis markedly inhibit the formation of lactic 
acid, BO that tho two proooeses impear to be in 
dependent , in fact, it was found that lactio acid is 
freely formed fiom glucose in the absence of phosphate 
and its addition (k>ee not increase tho velocity of 
formation of the acid Brain tissue forma loss lactic 
acid from glycogen than from glucose , sodium 
fluonde inhibits both phosphate and acid produo 
tion, and removal of phosphate stops the formation 
of acid It appears, therefore, that theie are two 
lactic aeid mecnamsms in brain one, quantitatively 
the more important, involves glucose and is mde 
pendent of phosphate , the other involves glycogen 
and depends on tho availability of phosphate The 
source of the phosphate m the former case is obscure 

On anoerobio incubation, mammahan nerve pro 
ducoB lactic acid, two thirds of which come from the 
free carbohydrate of the tissue and one third from 
glycogen , m oxygen, no lactic acid is formed, but 
there is a defmite fall m the free oarbohydrate Pre- 
formed lactic acid is not removed m oxygen (as is 
the case with bram and muscle) The oxygen con- 
sumption of nerve is much less than that of brain , 
about 60 per cent of the restmg metabolism can be 
accounted for by the observed oxidation of oarbo- 
hydrate These oarbohydrate ohanm apparently play 
no part in the extra metabolism oT stimulation, woe 
the nerve will still nve a response after disappearance 
of all the oarbohydmte As tho oarbohydrate is oon- 
sumed the oxygen consumption of resting nerve 
decreases, m the presence of small amounts of glucose 
or galactose, however, the consumption remains linear 
for several hours , brain, on the other hand, does not 
apparently use galactose 

The chemical composition and metabolism of non- 
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moduUated nerve are different from those of medul 
lated , for these experiments Holmes used the nerves 
of orabs The free oarbohydrate, and especially the 
fflyooKen content, is very much higher , the latter may 
form 20 per cent of the total solids Under anaeiobio 
conditions at rest, the glycogen decreases, with a 
coincident increase in the free carbohydrate and lactic 
acid , m oxygen the fall m glvcogen and the nee in 
free sugar are considerably loss, and there is no 
mcrease in lactic acid, although preformed lactic acid 
IB not removed In the nerve gangha the present e of 
a polysacchaiide was detected 

J Pryde and R W Humphreys (Butchem Jour , 
vol 20, p 826 , 1926) have shown that the oxidio 
bnt^ of the galactose in the oerebrosides of ox brain 
IB ofthe stable amylone type 

The carbohydrate metabolism of cancer cells differs 
from that of most normal tissues in that herobio 
glycolysis is a prominent feature, whilst the oxidative 
removal of lactic acid is a relatively slow piocoss 
B E Holmes {Bxochem Jour vol 20, p 8L2 , 1626) 
has shown that certain tumour tissues contain very 
httle reduced glutathione and have only a slight 
activity m i educing the oxidised form when added 
H O ( rabtree (tStd vol 22, p 1280 , 1628) has 
found that certain pathological overgrowths aroused 
by different viiuses, behave like mMifpiant tissue in 
thtir carbohydrate metabolism , this change from 
the normal was not seen when the virus faileil to 
produce hyperplasia 

F Dickens and F Simer (Lancet vol 2, p 10 , 
1930) have recently shown that the lespiratoiy 
quotient of normal tissues runs parallel with their 
power of anaerobic glycolysis , tumours have a low 
respiratory quotient, indicating a poor abilitv to 
oxidise carbohydrate, altliough actively glycolytic 
The inability to oxidise lactic acid is peciniar, since 
tumours, hke normal tissues, oxidise pyruvic acid 

S 1 Hamson and E Mellanby (Bxochem Jour , 
vol 24, p 141, 1030) have investigate the inhibitory 
ar tion of pancreatic and other extracts upon the forma 
tion of lactic acid in cancer and muscle It has boon 
known for some time that pancieatio extracts m 
hibit acid proiluotion by muscle hash 1) R 
MiCullagh (iM , vol 22, p 402 , 1928) conflrmoii 
this for muscle extiact , he also showed that tho 
former prevented tho disspiiearance of carbohydrate. 


but caused an increase m tho free phosphate oont«it 
instead of a deciease In the piesenoe of sodium 
fluonde, lumcroatio extract prevented the formation 
of hexose phosphate, and the author considers that 
this IS the cause of the fulure to produce lactic acid 
In a later paper, working with E M Case, it was 
found that the inhibition was probably duo to tho 
amylase present m the iiancroatio extract (ibtd , 

p 1060) 

The propt rt les of the unknown factor and the enzyme 
are very similar inhibition is observed when malt 
or taka diastase replaces tho pancreatic extract, or 
when glycogen is used as siilistrate instead of staich , 
and the foiination of lactic hi id from activated glucose 
by muscle extract is not inhibited Uarnson and 
Mellanby confirmed tho inhibition when starch is 
used as the source of the lactic acid and the failure 
of inhibition with gluioso they also found, however, 
that inhibition occius with hexose diphosphate but 
not with hexose monophosphate 1 hey therefore con 
aider that the pancreatic extiact does not act by 
inhibiting the esterification of hexose but by forming 
maltose, which is only slightly acted iiixin by tho 
muscle system with the pioduction of lactic acid 
They agrcio that the inhibition is duo to amylase , the 
inhibition of lactic acid formation from hexose ebphos 
phati , however i annot yet be explained Tlie same 
authois have also shown that various preparations of 
omylaso inhibit the glycolysis anaerobic and aerobic, 
of tumour tissue, the lattei cannot form laatio acid 
fiom hexose di or mono phosphate or fiom starch 
to any appreciable extent, so that in this case also 
the inhibition cannot bo duo to inhibition of ester 
formation 

Pancreatic extracts have also been reported to 
contain an antiglyoxalase Phony Iglyoxal is t onvei t^ 
to mandehi acid by liver extract pancreatic extract 
inhibits the reaction J O (>irmvi6ius 
Jour, vol 24, p 446, 1630) has found that pan 
oreatio extract itself piodiiccs acid froni phenyl 
glyoxal , a reaction appears to occur between the 
phenylglyoxal and dianuno aouls and polypeptides in 
the extract with production of an oiunge substance 
It does not appear that this reaction can be ivsiions 
ible for tho antiglyoxalase activity of pancieatio 
extiacts since the substances mvolvod are thermo 
stable and dialysable 


Mosses as 

■\17ISNIEW8KI has surveyed ports of tho virgin 
» » forest of Bialowie/a, with special refeience to 
the epiphytic Bryophyta His results and tho dis 
cussion of their significance bnng out several pomts of 
mtereet bearing on the nature of epipbytism m this 
group He recognises four associations of musses on 
tho trees, tho first two of which appear to be true 
epiphytes, whilst tho other two are more closely re 
lat<^ to the vegetation of the ground flora 

The two epi^ytio asscxsiations are 

(1) On broad leaved trees (except Betula spp ) 
Loueodon eoxuroxdea (chiefly on Carpxnxu betulue) and 
Anomodon vxtteuloeue (chi^y on Acer pkUanotdee and 
Fraxtnue excelstor) 

(2) On coniferous trees and Betula spp Drc 
panxum (Hypnum) cupresatforme, vor flltforme and 
OrJiodicranum montanum 

The other two associations under consideration 
are (3) In damper situations on any type of tree 
Eurh^nehxum strxatum 


• Wimlmkl, T L«s ummUUw 

n M3S42, less) 
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(4) In drier situations on any type of tree Plcuro 
txum Ischreberx 

Considering ixissible fai tors influencing the ability 
of mosses to grow m different situations it is clear 
that neither light nor teiniierature is a limiting factor 
Tho light intensity lies well within tho limits at which 
at least some of the species undei consideration have 
been found to flourish according to the work of 
/muda and Malta and the same applies to the tom 
perature range The question of water supply is, 
however, a vital ono fur mosses as their methoil of 
water absoriition is entirely different from that of 
root bearing plants It is clear from the work of 
bchimper anci others that the rhizoids of a moss are 
ineffective m the uptake of water, for even if the 
lower ports of a moss plant are actually in water, the 
upper parts may bo seen to wilt The chief method 
ox water absorption seems to be imbibition by the 
walls over the whole surface of the plant, whether 
dead or livmg, as is illustrated by the rapid recovery 
of form on moistming dry specimens Wisniewski 
found an mteresting difference m this respect be- 
tween the epiphytic mosses and those of the ground 
flora, for whilst the dry plants of the former group 
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recovered either matantaneotuly or at most after a 
few seconds on moistMung, those of the latter took 
40 60 sec , or often longer 

Muller pomta out that mosses cease to condense 
atmospheric moisture when the tension of water 
vapour IB lower m the air than in the cells, so that this 
method is of significance to the moss only at tunes 
when the atmosphere approaches saturation In the 
forest, the saturation deficit of the atmosphere m 
creases with the distance from the ground level, and 
the rate of this morease deiiends chiefly u{>on the 
permeability of the soil and the typie of forest (that 
IS, broad leaved or coniferous) Partly as a result of 
this, the moss life of the Leueodon and Anomodon 
type in the broad leaved forest extends up the trees 
to a height of 20 m , whilst the Drepanxum and 
Orthodxcranum typo in the coniferous forest only 
extends 3 4m Ihe heights to which the mosses can 
extend is evidently controlled to some extent also by 
properties of the mosses themselves since only oer 
tain species — the epiphytic spocios can extend up the 
tree more than about 30 60 cm below this level one 
finds some of the species charactenstio of the ground 
flora, for example, Eurhynchtum Hrtatum, Plfuntztum 
Sehrebm, along with certam Phanerogams, such as 
Oxalta acetoaella and Oeranium Robfriuinum 

The general oicurrence of certain epiphytes on 
broad leaved and others on coniferous trees might 
be explamed to some extent by tlie humidity of the 
type of forest formed by such trees, a factor which is 
seen to mfluonco the flora of the undergrowth and 
tree bases There is however, something more than 
this obvious relationship between the true epiphytic 
mosses and their hosts for one finds that trees of a 
particular kind, for example, Pxnua eyluHna, have 
their charaotonstic epiphytic mosses whether growing 


World Geometty m 

pROh K C lOLMAK of the Norman Bridge 

lAlxiratoiy of Physics Pasadena has published, 
m recent issues of the Proceedtnga of the U S National 
Academy of Sciences, a senes of jiapera on woild 
geometiy m its time relations The subject is the 
some os that of recent jiapers by Lemaitre, de bitter, 
and Lddington, namely, the existence of non static 
solutions of Emstein s gravitational equations Prof 
Tolman s papers are admirably concrete and free 
from jiaradox, and will appeal to those who are 
attracted by a certain definiteness of jKimt of view 
After discussing the recognised weaknesses of the 
Einstem line element (full static universe) and the 
de Sitter Ime element (empty umverse). Prof Tolman 
proceeds to determine a line element on the basis of 
five assumptions (1) spatial spherical symmetiy , 

(2) symmetry with respect to psist and future tune , 

(3) a cnterioii of stability , (4) and (6) conditions of 
isotropy with respect to the volume defined by a 
system of nebule and with resjiect to the average 
density of matter These conditions ore shown to 
determme the form of the line element uniquely save 
for a certain fimction of tune only, which occurs os a 
multiplier m the space part of the Ime element As 
a firat approximation. Prof Tolman takes this to be 
a Imear function of the tune, and reduces its deter 
mmation to the ascertaining of the numenool value 
of a single parameter, adiich must be a physical 
constant This constant can be mterpreted m terms 
of the time mterval between the sending out of two 
light impulses by a nebula and the time mterval 
between tiieir rei options If these are not equal, the 
nebula will appear to be m motion m the Ime of 
Sight, and the (mes m its sjpectrum will be displaced 
with red or violet The discrepancy between the 
two mtarvals will mcrease with the distance of tiie 
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m a typical pme association or occurring as an iso 
lated example m an association oonsistmg typically 
of broad leaved trees, and vice versa Further, one 
finds that withm an association, a particular moss 
may show a preference for a particular kmd of tree, 
for example, Leueodon for Carptnus hatulua and 
Anomodon for Acer pUUanoxdea and Fraxmua e*ed 
stor — a curious fact which future mvestigation may 
show to be associated with the type of baric (fissured 
or scale) and the consequent difference m the rate at 
which water flows away 

An unexpected feature that is without imy ex 
planation is that as regards epiphytio moss vegeta 
tion, Betula spp are claased with the conifers — a fact 
whi^ IS further supported by the distribution of 
epmhytic lichens by Htusenen m Fmlond 

The connexion between an epiphytic moss and its 
host cannot be regarded os strict, by any means 
Wisniewski pomts out that although the tjrpes he 
regards as epiphytic are rarely found m other habitats, 
there are very few of them which have not bem 
recorded as growing on rock or stone as well The 
marked preference for the epiphytic habit is further 
emphasised by the fact that veiy few of them are 
recorded from altitudes or latitudes beyond the tree 
lono A study of the hterature on moss distribution 
brings out the fact that the mamrity of the epiphytic 
forms— 48 per cent — of the Bialowieza forest are 
holoarctio m distribution, extending across Fnrope 
to North Asia and China on one side, and to North 
America on the other It is curious to find that of 
the twelve species of trees servmg as the commonest 
hosts for epiphytic mosses m the Bu^wiesa forest, 
none occurs in North Araenoa, so that evidently the 
same spocies of mosses m the latter continent must 
have transferred to other hosts 


its Time Relations 

nebula and Prof Tolman deduces a proportionality 
between distance and line displacement This is m 
agreement with the empirically found relation bo 
tween red shift and distance for nebuloi, and, using 
the observed numencal values the author infers the 
values of the constant in his formula for the line 
element 

Prof Tolman then shows that owuig to the presence 
of this time factor m the line element, the mass en 
closed withm a given volume must be changing, and 
he identifies this change with the transformation of 
matter into radiation — that is, he identifies the re 
duction m measured mass with the mass disMpeanng 
from the volume m the form of radiation J%e value 
of the time constant deduced from the observed 
recession of nebulsp should thus be connected with 
the rate of evolution of enei^ per gram by the stars 
Trom the nebular recession, ^lmanmidsk-6 1 x 10 •• 
(years) >, whilst the values of k deduced from the 
observed masses and lummoeities of the stars as 
tabulated by him vary from I 7 x 10 >• down to 
2 3 X 10 *• 

In a later paper of the senes Prof Tolman shows 
that tile addition of higher terms to his Imear approxi 
mation for hn undetermmed function of time may 
senously modifv the values of ib deduced from the 
observed rate of anmbilation of matter, and concludes 
that the discrepancy is not fatal One is naturally 
tonpted to make the cnticism that the rate of 
onnihilatioa of matter must be governed by the 
physics of the energy generating process m stars, 
and so is surely a diffemt physical menomenon from 
the recession of tiie nebme, implied by such con- 
siderationB as those of stability and sjnnmetry m the 
umverse This, however, is not moompatible with 
the view that the transformation of matter is t^ 
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pmnaiv procew, and that thu bv conditionins the 
nuuH ohange of the universe is the cause ’ of the 
worid geometry which predicts the nebular recession 
The some confusion between perhaps diverse 
physical phmiomena is seen in another pajier of the 
senes, where Prof Tobnon gives an actual formula 
for the luminosity of a nebula m terms of its distance 


and red shift This appears to assume some common 
property m the nebulte, but it is obvious that nebulas 
(like Ht^) could have mtnnsically different luminosi 
ties for the same distance The whole discussion is, 
however, most stimulating and will certainly help to 
provoke more accurate and extensive observations of 
the moat distant nobul« 


Thinning Operations in Forestry. 


fJ^OR a century or two it has probably been the de 
sire and aim of the sciontihc forester to endeavour 
to bring the woric of thinning a wood, at vaiious ages 
m its development, within the circumscribed limits of a 
doflinition ^ere are many expenenoed foiestors and 
probably some of the most ex{>eit in this part of the 
101 ester's work, who mamtain that any definition of 
the woik involveil or the laying down of anv hard and 
fast lules IS impiacticable- if for no other loason tlian 
that m any wood tlie soil and other faitors vary from 
place to place with a consequent variability in growth 
It follows from this state of affairs that tiie thinning 
operations must, if properly earned out, bo based uiion 
the condition of the inilividual trees and their crowns 
at any spot , and this condition will bo a variable 
quantity Oi eater regulaiity may bo found m well 
managed conifoious woods, and even m young well 
giown brood leaved crops but so far as the foiests 
of the Bntiih Kmpiro are concerned, such (onditions 
are only oxcejitionally piesent 

Some of these points art lecognised in tht brotbure 
entitled Clasaifications of Ihinnings (Indian lor 
Rccorda,\ol 16 pt 1,1930 (Kivt of India, Calcutta 
Press) One of the teosons for the prsistent effort 
to evolve some method of tlassitying thinnings 
has been the desire to have some i ules or rule of thumb 
metliods of dealing with certain tyjies of crops which 
would be simple enough in practice to enable their 
(airy mg out by the subordinate staff In view of the 
enoimous and increasing amount of this type ol work 
which faces the numerically small staffs of the Empire 
Forestry Departments, it will prove almost a necessity 


to place a portion of the thinning woik m the hands of 
the non gazetted gtades But it has long l>een accepted 
that the b< st amongst thuii ing ex{>oit8 are bom with 
the gift that such are to be found in the lower tanks as 
well as m the iipia r In cither t ase the young forester 

lequires to bo tiamed by the senior who is an oxpoit 
in piactice, and not by any rule of thumb such as 
tht brochure htn iindi i rt viiw attimpts to piosciibe 
This is not to say that the attempttsl rlassihcation 
IS not of use to those who have a first hand practical 
ac<|uaintaiKe with thinning woik either in one tyi>e 
of ciop (mixctl or pure), or in varying ciops managed 
mult I diffiient sylvituUuial systems But a viry 
consideiablo amount of oxiienonci woultl be leqmred 
before this attempt at classifying tliitmiiigs could be 
ttanslaUd into piacticc even then a wule and vaiy 
mg inoanmg can bi givtii by diffiiiiit }ki formers to 
the definitions given under the subdivisions on In 
tensity of Thinnings 1 hose subdivisions s|)eak foi 
thomselvts (for the dehiiitions the pamphlet must bo 
consultetl) I Oidmaiy Ihinmng (1) Light thin 
ning (A gradt) (2) misleiate thinning (H grade), 
heavy thinning (C giado) voiy heavy tlimning (D 
grade) 11 Crown Ihmnmgs ( I ) I ight ci own thin 
ning(LC grade) heavy riown thinning (TI C grade) 
To make use of this brochure with intelligence and 
without danger to thi (roi>s being ti eat td the forester 
rtiiiiires to possess a clear knowledge of the lelative 
significance of the woids and phiases iistd in the de 
fuutions combined with a very tonsiderabli previous 
practice in the oarryingoiit of one of the most mqxirtant 
and interesting of his duties 


Cunous Markings on Stones in Scotland 


rpHE Olaagoio Herald of Sept 17 ton tains an article 
by Mr L MacLellan Maim describing the mark 
mgs on some stones at Lanpude and Cleuch, near 
Glasgow The markings on the two stones are nearly 
alike, consisting of senes of nngs, arcs and cup like 
depressions ax Mann claims that these have astio 
nomit al signifloanco , some of the grouiM of cups are 
shown to resemble the Sickle in Leo and (more (loubt 
fully) a star group in Scorpio He furthei clamis that 
he can idmtify records of ancient eclipses , it would, 
however, neM a fuller explanation of his method to 
induce astronomers to accept his clairas m full He 
states that he identified the date of a reoordeil echpse 
as B c 2983 Mar 28* (>regonan reckoning from the 
stone its^, and afterwards found by couBulting astro 
nomers m Berlm that there was a total eclipse on 
that date, the track of totohty possuig over or near 
Olaspiw The wnter of the present note has verified 
this btter fact mdepeadently, makmg use of the new 
moon tables by the late C ^hooh that are contamed 
m ‘ The Veous Tablets of Amraizaduga ' (Langdon 
and Fothenn^uun, 1028) These tables make use of 
the latest vidues of the solar and lunar accelerations , 
but there is of necessity a oonsiderable maigm of 
uncertainty m computing the tracks of very early 

^iS^eohpBe affords a good illustration of the use of 
M Oppwt’s long eohpoeoyolo of 1806 year* , tiiename 
• Mr glTM Mar r but S8 vpasn to be eoiteet 
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megalosaroH has been suggested for it it is about 
a himdred tunes as long as the aaros and shares 
with it the useful pnqieity that the parallaxes of sun 
and moon nearly repeat themselves Ihe following 
table gives the tracks of the three succossois of this 
eclipse, they are from Oppolzcrs Canon and 
bchrader s sequel to it 



The first three dates are by the Julian calendar, the 
fourth by the Gregorian one 

It will be seen that the cycle enables us to make a 
close approximation to the latitude of the eolipse 
track , the longitude offers neater diffloulty owing to 
^e luge effect of the seouuur aooeleration in suim a 
long period Oppolzor s older eclipses themselves re 
quire a considerable shift m longitude to reduce to 
TChoch’s values of the aocderations 

^ Mann claims to have found similar records of 
still older eclipses , thus he refers to one m Now 
Mexioo of the date b o 8467 Sept 6 It would, how- 
ovar, be well for him to make the full case for the 2888 
eebpae accessible to astronomers before asking them 
to conndn these more remote ones 
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Umrersity and Educational Intelligence. 

Cahbbidoe — The title of Gitdlen leoturer m 
eoonomics has been conferred on Mr G F bhove. 
of King a College Mr H H Nicholaon, of Selwyn 
College, haa been appointed Univeraity lecturer in 
agncmtur^ ohenuatiy 

The following eleotiona have boon announced — 
To an Isaac Kewton studontship, founiled for the 
encouragement of study and research m astronomy 
and physical optics value £260 a year for thn>< years 
R van uer Riet WooUey, of Gonvil le and Caius t ollega, 
formerly of the University of Cape Town who was 
a wrangler with mark of distinction in the Mathe 
matioal Inpos of 1028 , to adchtional Isaac Niwton 
studentslups tenable in each case for one year 
V V Narliker Non Coll , and L C Young Trinity 

At the annual general meeting of the Cambric^ 
Philosophical booiety hold on Oct 27 Prof h J M 
btiatton was elects pxesidtnt, and tho loUuwing 
new members of the council were elected Mr J W 
London, Ui E D Adnan Mr i* Dcbenham and Mr 
W R Doan 


Notice is given by the ( hemic al Society that 
applications for grants from the research fund of tho 
S^iety must reach the assistant secretary, on pro 
sonbed forms, by at latest Dec 1 Applicants are re 
minded that the moome ansmg from the donation of 
tho Goldsmiths ( ompanyia to bemore or lees especially 
devoted to tho encouragement of roseaich in motganio 
and metallurgical chemistry, and that the income from 
tho Perkm Memorial June! is to be applied to m 
veetigations relating to problems connected with the 
coal tar and allied mdustnes 
The Association of Umversity Teachors has as one 
of Its objects the promotion of exchcuiges of opmion 
not only between the universities of Bntsm but also 
between them und the universities of other nations 
To further this aim a short visit to French univorsitiee 
was recently organiseil with tho coidial and very 
efficient help of M Desclos, of the Office National dee 
UniversitAs ot Ecolea fron^aisce hiftoen members 
of the Association took part in the visit, which em 
braced the three umversities of Pans, Lille and Dijon 
A report of facts elicited in tho course of their in 
vestigations, with on account of some of their im 
prossions and mferences, is published under the title 
Tho hrench University System in the October 
number of The IJntvereUies Remew, issued by tho 
Association, pneo 2« Tliis gives, in thirty pages, an 
mformative and interesting conspectus of tho uni 
versity in relation to tho State , tho relation of the 
university to the general system of education tho 
umversity m relation to the cultural and cxsonomio 
life of h ranee and other coimtnes the constitution 
and establishment of tho uniyoreity , univen>ity 
finance, staffing, student life and work and 
courses and examinations Tho report brmgs out 
some mstnutiye cumimnsons and contrasts At the 
head of each of tho seyenteen regional units, known 
as acadi^mies , in which the administration of 
public instruction m France is organised, stands the 
^Becteur do 1 Uniyersitd ’ Of this functional y the 
report observes that his duties comprise those of 
vice thanoollor, pnncipal, president, and treasurer of 
the university, and m addition those of local director 
of education, member of the university grants com 
mittee, and official of the board of education ‘ For 
midable and even autocratic as the authority of the 
Reoteur may appear to be, we found that umversity 
dependence on the State entailed far lees sacrifice of 
educaticmal freedom than we were mchned to expect ' 
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Histone Natural Events 

Not 9, 1883 Bnthant Sunset in England — ^About 
tan minutes before sunset, the sky being veiy clear 
and a deep blue except for a few fleooes of euro 
cumulus nearly overhead, the sun turned unusually 
white and descended m a slight haze, with ounous 
greenish white and yellowish white opalescence m the 
upper part About 16 nunutee after sunset the sky 
turned a brilliant but delicate pink, beneath which a 
shining green and white opalosoenoe hung like a 
lummous mist The effect grew with increasing dark 
ness, and lit up the landscape, although the moon was 
shining brightly Tho horizon, renamed deep red 
until nearly 6 p if These remarkable sunsets, and 
similar effects at sunrise, were visible throughout the 
wmter, and were due to the dust thrown mto the air 
by the explosive voloamo eruption of Krakatoa, on 
Aug 26 28, 1883 

Not XX, X099 Storm in the North Sea - A violent 
storm at high tide flooded the coasts of Holland and 
England as far as Kent, includmg the Thames Estuaiy 
It H said that 100,000 persons lost their lives 

Not XX, xsya Nots CastiopeiB — On this date, 
Tycho Brahe at h» observatory at Uraniborg saw that 
a new star, surpassing tho other stars in brillianoy, had 
impeared m the constellation Cassiopeia At first 
the nova was as bright as Venus at its maximum 
brightness and could be seen by keen sighted people 
near midday It then slowly deolmed, but in 
February and March 1673 it was still as bright as the 
first magnitude stais by hebruary 1674 it had 
reached the sixth magnitude, and by the end of 
March it ceased to be visible to naked eye vision 
Tliero were accompanying changes in the colour of 
the novo — from white to yellow, then to a reddidi hue, 
and lastly it became ' like lead, somewhat like 
batum Measuiements of its position convmoed 
Tyoho Brahe that this star is not some kmd of comet 
or a hery meteor but that it is a star shming m 
the firmament itself— ono that haa never prcvio^y 
been seen before our timo, in any age since the 
beginiung of the world Plmy records that Hip 
jmrchtiB IS said to have obeerved a new star , smee 
that of 1672, there have been thirteen bright novn 
discovered, the most notable being those of 1604, 1901, 
and 1918 

Not 13 , 1336 InundaUona in East of England — 
The sea burst out with such high tides and tempests 
of wmd that the marsh countries were drowned and 
overflowed, and great herds and flocks perished, be 
sides many persons Die soa rose coiitmuoiisly for 
two days and one night without ebbing, owmg to the 
great violence of tho wind At Wisbech and neigh 
bounng villagee many people were drowned, one 
hundr^ m one village 

Not 14-15, 1574 Aurora — Stow records m his 
' AimalB ” that there “ were seen m the Air strange 
Lnprcesions of hire and bmoak to proceed forth of a 
black Cloud m the North towards the South the 
next Night followmg, the Heavens from all ports did 
seem to bum marvellous ragmgly, and over our 
Heads the Flames from the Hoiizon round about 
ruing did moot, and there double and roll one m 
another, as if it had been m a clear Furnace ” 

Not 14, XB54 “ BalaclsTa ’’ Storm —The British 
and French fleets and tran^rts lying outside 
Balaclava Harbour, in the Black Sea, were wrecked 
Mid scattered by a violent gale, acoompamed by ram 
which afterwards turned to snow The loss of stores 
osused mtense suffering among the allied troops m 
the severe wmter which follow^ Hie course of this 
storm across Europe was afterwards studied by the 



Noyembeb 8, 1930] 


NATURE 


746 


French astronomer Levemer, as a result of which he 
oiiganued the mtomational exchan^ of tele^^iaphio 
weather reports and the first storm wamtnd service 
m Europe 

Not 14, iB66 Meteor Shower —The u< t uitenco of 
notable meteor showers in November 179fl and iii 
November 1833 led to the prediction of a recuironco on 
a similar sealo m 1860 on Nov 14 Expectations were 
realiBod and a shower began about 1 1 r m on Nov 13 
culminated m a wonderful disjilay lietween 1 and 2 
A M on Nov 14, and ihed away about 4am As the 
shower proneesod, the radiant point m Loo was 
amending above the eastern horizon In biighlness 
great mimbera of the meteors eimalled first magnituile 
stars, many were as bright as Jupiter, and soini ex 
oeeded Venus at its brightest It was estimated from 
systematic counts made by obseivers that at the 
height of the di*q)lav about 6000 meteors weie seen 
m one hour 

Not X4, 1923 Floods in Northern England — On 
Nov 12 and 13 a deep banimetm ilepression jiasstd 
noith of Ireland and across bcotlanil along the line 
of the Caledonian Canal Iho south westerly gales 
in laniashire wore associated with heavy jams on 
the Penninos On Nov 14 the Mersey ovirflowed its 
bonks the floods at halo beuig the most sovoro on 
recoid At Sale l*nory the watei was 11 ft dtep at 
( lithoioo 300 houses were fioodml euid at Itury tiie 
engines had to be called to pump the wattr out of 
houses 

Not 1$ 1905 Aurora Borealii A rcmaikable 

display of auiora borealm was seen in all parts of tho 
Biitish Isles lietween 6 and 9J0 vm At Lpsom, 
acrordingtoMi Spencer Russell it first became visible 
in tho north at 7 10 P M a iiariow arc of pale yellow 
spanning tho hon/on l<ie<(uont displays of laye 
and sti earners were noticed rising and falluig rapidly 
from tho arc their ooloui vaiying fiom pale pink to a 
blood pikI ciimson By 8 66 pm the aiuora bad 
extended conaulorably and was of an 11 regular foiin 
a most notiooablo featuie lieing the vnnability m 
colour fading at tunes to a jialo siilMiued pink 
brightening up with a peculiar twitching movement 
to a deep crimson Tho display was viry biilliant 
in the west of ruiopo so much so that at Grhent and 
Tumhout in Belgium alaiins of tiro were laised It 
IS noteworthy that in Scotland tho uumia appeared 
to the south of the zenith, m southern h nglaiid to the 
north 


Societies and Academies 

Paris 

Academy of Sciences, Sept 20 — E L BouTier A 
new type of ceratocampian Satumioid — Mile Mane 
Charpentier The Piano points of a differential 
etj^uation of the (list 01 dor Paul Montel Some 
oonsequenoes of Kollos theoiem A Rosenblatt 
Lmeai equations with total differentials — Miron 
Ntcoletco Ihe extension of the theorem of Qauas 
to harmonic functions of p order Podtiaguine 
Ihe upper limit of the conomcal product of infmite 
order — L Escande and M Teisiid Sober The 
ohronophotographio study of the flow [of a fluid] 
round a plate normal to the currant The velocity 
measured on tlie sitrfetce of ilisoontmuity is constant 
and equal to tho velocity at infinity, agreeing with 
that mdicated by theory Tho velocities found 
espenmentally at vanous pomts give a law of retanla 
tion m good agreement with tho theoretical law — 
L Goldstein ^e principle of exclusion and lutra 
molecular statistics — Pierre Chevenard and Albert 
PorteTin Tho aecondary tempering of hyper 
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tempered steels and the stability of austenite — Jean 
Lugeon bimultaneoiis investigation by atmosphenos 
at /uiich and in tho Saliara On the haem of three 
years records tho following conclusion can be drawn 
out of every 100 atinosphoncs n corded in a year, 
20 per cent are of distant ungin some thouHands of 
kilomities 70 per cent have a range of between 100 
and 1000 kilometres 10 ]Kr lent aio local with a 
langu of kss thin 100 kilometres The Konnelly 
Heaviside layei is always higher at J 1 (,olca (Satiara) 
than at Zurich Jean Piveteau (.ontnbiition to 
the stiuly of tho fossil banoid fishes tho family of 
tho ( atoptoridia Louis Beudtn Ihe vaiiation 
of the respiiatory exchanges of fishes os a fuin tion 
of tho baromotiio pressure By oxjMiiments at 
Lausanne and at Concamoau it has been cbtahlished 
that fish aie very sensitive to changes in the baro 
inotiic prcsHuio and this sensibJity is measured by 
largo diffcreniis in ihe gaseous exinanges and in the 
respiiatory cocffliient 

Oct fi llie president aiinoiiiicod the death of 
Paul Wagnir, corriapondant for thi Section of Rural 
Economy J Cottantin Hie phytopatliological 
giiaianloos of non degciieresconco of the potatsi in 
North Atm IK a Smeo l‘(22 the author has rocxim 

tnendecl tho use of seed |jutatots collected in cold 
countnis or m the muiuitams Fuither support of 
this view has been obtained fiom results in America 
and Canada The climate jirobably acts m hmiting 
tho extension of ihsoase in lucilitatiiig tho selection 
of health} individuals and i>orhni>s in siippicssiiig 
disease Paul Helbronner The polar aiiiuia of 
Sept % and on its action on radio tologiaphic 
tiansmissions A list of wncless c uniinunicatiotis 
mttmiptecl by this am 01 a is given L4on Guillet, 
Jean Galibourg and Marcel Ballay Tlitimal tieat 
inent hardening gicy cast itons — E Bataillon and 
Tebou Su Iho inaction isciiliar to tho egg in 
Hyla Peiivitellmo and infertility of tho h\diatid 
\iigin mateiial A Buhl Wave gc oinotiy Pioiia 
gated waves and mtigial invtinnnts — P Racheviky 
Sub projective spaces B Kagan Sub pi ijcctive 
spaces H Chapiro bub projective spaces V 
RomanoTiky V class of linear mtogrnl ecjnatioiih 
— Mezin Iho kiiiematiis ot tho elLiiients ot lines 
and suifaccs applied to inoteoiology E Coupleux 
anil Givelet \ii oli ctric organ \r\ ontluio of on 
entirely new tjjie of instrument based on the 
tiiodc valve— A Bogro* Tho saturated vajimii 
pressure of lithinin Charles Platrier Iho bioad 
casting in kiancc nt the landing of tho aviators 
Coetes anil Bellonto in tho United States Nicolu 
G Prrrekis The iiifluoiice of tho develo|)ei on tho 
proportioH of a jikotogiuuhio plate A quantitative 
study of the action ot two ditforint lovelopiis, 
other vaiiablos being mamtaineil as constant as 
possible — A Kaetler ihe Raman iffoct in liquids 
posbessing rotatory power Ihe molecular asym 
raetry shown in the transmission of light (lotatory 
power) and in its absorption (< ircular dichiouuii) docs 
not appeal m the Raman diffusion spectra A P 
Rollet and L Andris The alkaline pantalairates — 
J Promaget and J H Hoffet The extension of the 
Lttoral facies of the ujijier Devomon and tho paleo 
gmgraphy of noithem Indo Cliina — E Saurm 
^e existence of jxiat Lias gianites m Cochin C hina 
and South Anncuu A Loubtire Ihe intraniioellar 
vasculansation of the Ingonospermalea — Ad Davy 
de VirTiIle The existence of an unnoticed zone of 
vegetation on the coast of the Annoncan massif 
the Caloplaea martna zone — H Lagatu and L 
Maums The explicit reply of leaf dugnosis when 
other means of ob^rvation fail 
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Lbmikobai) 

Academy of Science! (Compto* rendw No 7, 1930) 
— G KrutkoT A problem of the theory of p^urba 
tions — S SobolcT The wave equation in the case 
of a heterogenooiM isotropio medium — A Mordvilko 
Aphide of the tribe HormaphwUna Grmieral oon 
Biderations on the relationdiiiie and life histonea — 
A Toltnaiev A new epeoiea of Draba from northern 
Siberia Description of D prozorofk%% ap n from 
the river KhatanKa — E Kozlova Bionomioa of 
Prattnocola VMxgnxt Blyth This eiiraiee neats m the 
Buhalpme zone of the Khangai mountama northern 
Mongolia neat and eggs are deaonbed and notes on 
the colour of neatmg birds are given 

f omptearendw No 8, 1930 — F Loewtnaon Leiimg 
Ihe delimitation of lipantes from dacitoa The per 
<*entage of silica is a leas reliable character than the 
acidity coelHcient — R Kuzmin Ihe Diophantme 
approximations of algebraic, irrational quantities — 
A Andronov and A Witt Inconstant periodic move 
menta and the theory of multivibrators of Abraham 
and Bloch V Cesnokov and E Bazyrina The 
factors limiting photoeyntheais The intensity of 
light and tho carbon dioxide concentration are not 
direct factoia limiting tho photoi^thosis the actual 
limiting factor is the velocity of tho penetration of 
carbon dioxide through the protoplasm and this 
velocity moreases with the intensity of light and 
with the concentration of tho carbon dioxide — D 
Gerasimov Distmctive characters of the pollmi of 
T anx and Pmiu cembra in turf Tho mam differ 
enc e is the structure of the air sacs — P Schmidt 
Tho Paciflc halibut Hippoglosaua huppoglosauM L, 
of tho Atlantic, does not occur m the Pacific and is 
teplaced the re by Hxpogloeaua atenolepta Schmidt 

MKI/BOXTaNlS 

Royal Society of Victoria Sept 11 — John Clark 
A now sjiecies of Lymexyuonide (Coleuptera) 
Under tho name of Atraetocerus craaaxcomia a new 
a|ieoioB 18 dcacribed and figured together with the 
remarkable elonmted slender larva A r6eumd was 

S ven of tho haoita of the beetle and larve The 
tter are usually regarded as pm hole borers and 
f»iuse extensive damage in growmg trees particnilarly 
Fiicalypts in Australia 

Komk 

Royal National Academy of the Lincci May IS 
— G Scorza Oragoni A problem on the partial 
maxima and mmima of a function — D Montesano 
The normal doBc>endenoie8 of gewmetne Cremomon 
groups (1) — G Nicoladzd A general method of 
investigating the mvanant properties of geometno 
figures — E Cech A demonstration of Cauc hy s 
theorem and of Gauss a formula — M Magglni The 
spectral type of the components of a double star, 
determmed by means of the mterferometer Deter 
mmation of the cxilour indices and h«ioe of the 
spectral type of the compements of a double star by 
measuring the visibihty of t^e frmges, is desonbed 
— G Viola Circular orbit of U Cephei — G L 
Aodrlsti Ihe Bjrstom 61 Cygm ihe existence 
of on orbital motion of the two oomponmte of 61 
eVgni, first proved by Sohlesmger, and hence that 
of a physical connexion between these oomponents, 
are confirmed — A Baroni Action of magnesium 
ethyl bromide and of oxidising agents on diethyl 
pid^ll^udes The action of mamieeium ethyl 
bromide on diethyl polyBu4>hidee leads to the com 
plete demohtion of tncM polysulphides, with forma 
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iron of diethyl sulphide and mercaptan Diethvl 
tnaulphoxide is obtomed by the action of mtne acid 
on diethyl tnsulphide, and diethyl disulphone and 
tnsulphone by the action of mtno acid on diethyl 
disulphide The beanng of these results on the 
various formuBs proposed for the alkyl polysulphides 
18 discussed — C Jueci Distribution of the pigment 
in the strata of the ooccoon of the reciprocal crosses 
(A.) between two races of silkworms the Chmeee 
gold and the native yellow 

VlBIIMA 

Academy of Sciences July 10 — F Fnza and H 
Frzibram Johnstons sense organa m the tentacles 
(Anstopeden) of SphodromatUxa and DroaophUa Con 
oeimng the nature of the regeneration after the ampu 
tation of tho first or second jomt of a limb — H Przl- 
bram lufiuonoe of mfundm and of adrenahn doses 
on the colour of the frogs Rana eaculerUa, R fu»ca, and 
U arborea (Causes of animal coloration, 12) Doses 
were kept below the fatal limit The chonM of colour 
IS not merely a death signal There is a bnghtenmg 
of colour witii weak doses of inftmdm — H Przibram 
R61e of visual perception for colour changes m the 
frogs R Moulenta, R tuaea and It arborea (Causes of 
animal coloration, 13) To eliminate the effects of 
rough or smooth surfaces the frogs were placed m glass 
dishes these being surrounded by coloured papers 
The darker colour of the frog when on a darker back 
^und appears to be a visual eBect — R Zieske In 
nueiice oi the extirpation of hypophysis or eyes on the 
colour changoe of the frog H arborea A hormone of 
tlie hypophysis provokes an expimsion of the melano 
phoree and hence a darkening of the skm — Poliak 
and K Deutseber Tho preparation of an o ammo 
tbio phenol sulphomo acid — B Katscher Xylenol 
sulpho chloride and sulpbonylide — A MfiUsr and P 
Bleier Two syntheses of bopta methylene immo — 
A Kalian ancl A Irresberger The esterilioation of 
3, 5 diamuio and of lodo benzoic acid by ethylalooboho 
hydrodilono acid - A KailanandA Irresberger Tho 
influence of neutral Halts on the velocity of roection m 
alcoholic solutions The varying results are explained 
as partly due to the combination of water with the salt 
— L Waldmann Geology of the Rosalia hills — L 
Waldmann Geological studies m the mica schist zone 
of southern Bohemia — H V Graber Report on the 
geological and petrographical mvestigations m the 
Upper Austrian and south Bohemian primitive rocks 
— J Regen The formation of stiidulation sounds m 
some of the saltatory Orthoptora — A Dadieu and 
K W F Kohlrausch btudiee on the Raman effect 
(10) The Raman spectrum of organic substances 
Sixteen ammo bodies have now b^ studied — A 
Brakl and G Ortner The sulphides of gallium 
Three sulphides ore reported, Oa^„ OaS, uid 00,8 
— F Urbach The mterpretation of Stokes s law 
— Radium Institute Communications (No 264) F 
Urbach and G Schwarz T ummescence of the alkah 
halides Measurements of thermo lummescence on 
the hypotheeiB of loosened regions {Lockerttettm) — 
(No 206), F G Wick Fjxpenments on radio thermo- 
luramescenoe Fluontee snow a senes of sharp bonds 
possibly due to rare earths — B Karlik Itzpenments 
on the lummescence of zinc sulphide and diamond 
undo: the influence of radioactive radiation The a 
radiation from mlomum destroyed the blue and green 
bands of zme siUphide The capacity for lummeecenee 
in the diamond was also destined by a radiation — 
F HOlzl The mobihty of some ions containing iron 
— O Dischendorfer On o ohlorbenzal dmaphtnol — 
O Duebendorfsr and H Suvan Reeearohes m the 
field ofphyto chemistiy (6) AUobetulm — R Rsln- 
icke The evaluation of the Raman spectrum of 
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Organic Chemical Research m relation 
to Industry 

AT the Bristol meeting of the British Assooia 
tion a discussion took place in Section B 
(Chemistry) on the position of the dyestuffs in 
dnstrv in Great Britam and the effect which the 
passing of the Dyestuffs Act ten years ago has had 
on the development of the industry and on activities 
connected then with The matter is of importance, 
befauso unless some step is taken to n new the Act, 
either in its present or m a modified form it will 
automatically lapse in December of this year 

Three ijuistions ansc in connexion with the 
working of the Act and it is upon the answers to 
these questions that the issue dejH nds I hev are 

(1) What was the piirjiose of the Act * 

(2) Has it achiev ed that purpose f 

(3) If the answer to (2) is in the affirmative or 
qualified affirmative will thi lapse of the Act 
tend to re establish the conditions which it was 
enacted to alter t 

In connexion with the first question it is per 
haps well to remember that the Act u an unusual 
me asure since it prohibits the import of all dyestuffs 
and intermediate products related thereto unless 
under hcence I iccnccs are granted by a com 
mittee composed of dye make rs and dye users with 
a certain number of neutral members and are 
issued in cases where the substances required are 
not manufactured in Great Britain 

The object of tho Act is stated in an announce 
ment made by the Government m 1920 which read 
as follows It 18 the settled opimon of the Govern 
ment that for national secunty it is essential that 
synthetic colour making factoms should be m 
existence and bo maintained in operation with their 
staffa of ebenusta and other experts m this country 
and that tho equipment should be equal m extent to 
that of any other possibly hostilo nation 

This statement dealt with the subject from the 
point of view of national secunty in time of war — a 
matter of the highest importance but one that has 
been stressed so often that no further comment u 
necessary hero The existence m Great Bntam of 
highly trained chemists in control of plant and 
equipment a type readily adaptable to the pur 
pose of the manufacture of mumtions of war u, 
unfortunately eesentud untd oonditions are reached 
which will render the most elementary preoautiona 
unnecessary Nevertheless it is clear that the 
object of the Act was the establishment of a strong 
industry m connexion with the manufaotare of 
dyestuffs and the intermediate products from which 
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they are derived, which would serve as a means for 
development and progress m tunes of peace but 
which would also be available in time of war for 
it must be remembered, m the latter connexion, that 
it u the simplest of operations to utilise at a 
moment s notice the plant and personnel employed 
m dye and mtermediate manufacture for the pur 
pose of produouig mumtions of war Moreover, it 
should be realised that although not expressly 
stated the Act covered and has influenced a far 
wider fleld than that it was designed to foster, 
because many substances dealt with m the flne 
chemical mdustry, and m mdustnee dealing with 
medicinal subetances and orgamo compounds of 
chemo therapeutic interest, are either directly or 
indirectly related to the dyestafls intermediates 
and are therefore covered by the Act 
The answer to the second question — Has the Act 
achieved its purpose * — will be found by reference 
to the record of the meeting of Section B and to an 
excellent pamphlet just issued by the Association 
of British Chemical Manufacturers The latter 
document deals with the views of the dyestufb 
manufacturers on the progress which has been made 
under the Act of 1020, and although essentially an 
‘ ex parte statement, is nevertheless so concisely 
and clearly expressed that opponents to the ex 
tension of the Act if such there be will have some 
difficulty in combating the very cogent facts con 
tamed therein The industnal and other difficulties 
which have mihtated against the development of 
the industry are enumerated and the conclusion is 
reached that, in spite of these, the Act has largely 
succeeded m achieving its mam object, and that, 
as a consequence, we now have a well organised 
technically efficient, and vinlo mdustry l^e 1929 
production was more than six times that of 191J 
by weight, and the home production now provides 
nmety per cent of the home consumption by weight 
and seventy four per cent by value The con 
elusion reached is that while a sound foundation 
has been laid, and a strong structure m steadily 
being erected on efficient hnes, there is still con 
siderablo headway to make before the industry can 
meet the full requirements of the colour users, secure 
Its proper share of the exjiort trade, and withstand 
unaided the intensive fweign competition and pnoe 
cutting which would result if this Act were allowed 
to lapse The removal of the present protection 
would jeopardise the consummation of the work 
which it was the object of the Act to achieve " 
The dye makers put forward the suggestion that, m 
order to ensure that no hardship should be placed 
on the colour users, the Act should be extendi m a 
Ko 3180, Vox, 126] 


form which will provide that prohibition of imports 
will only apply where a British maker is prepared 
to supply an eqmvalent product at an equal price 
In s ummar y of conolusion reached by the 
dye makers it is stated that the mdustry employs 
a larger proportion of teohmoally trained men than 
probably any other manufacturing industry m this 
country, and ita existence is essential for the ade 
qnate mamtenanoe of instruction and resetuoh m 
orgamo chemistry which are vital to our national 
proepenty and security ” In other words, our 
research schools m orgamo chemistry are de 
pendent on the industry for the employment of the 
trained men they produce, and, on the other hand, 
the mdustry is dependent on the schools of research 
for providi^ the skilled chemists without whom its 
work would be impossible Prior to the War, manu 
factnrers m Great Britain did not realise the need 
for highly tramed men for service m the industry 
Usually all that was considered necessary was that 
a man should have obtained a sound general tram 
ing m chemistry and alhod subjects It is oertam 
that the pre War predominance of Germany m 
scientific manufactures and the fact that m this 
connexion we were rapidly becoming a nation of 
merchants was due to the difference between the 
methods of trammg m the two countries In Ger 
many every chemist received a trauung in the 
methods cl research, whereas m Great Bntam prob 
ably nmety per cent of those seeking employment 
after graduation obtained no such training but 
entered the industry directly they had finished 
their course Of the ten per cent remaining, the 
greater proportion went abroad to receive further 
instruction Nowadays all that is altered ' 

Manufacturers have come to reahse that whether 
it IB intended to place a man m the works as a 
process chemist, or whether it is mtended that he 
should, m the first instance, enter the works’ re> 
search laboratory, it is essential that he should have 
received at least one if not two years traimng m 
research methods after graduation It is fashion 
able m some quarters to disparage the Ph D degree, 
and to doubt the wisdom of the nmvereities which 
have mtroduoed it No one who has any know- 
ledge of the working of a large orgamo research 
school would do this The degree is usually con- 
ferred after two years’ trumng m research and m- 
dicates that the holder has undeigone this trammg 
It IS a defimte hall mark which manufacturers are 
beginning to recognise, because they understand 
that the chemist possessing it has been trained to 
think They know that no system of education can 
supply a student with the technical mmutus of 
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their monuiaotures— these can only be provided by 
them on the spot , but they know full well that a 
man with a tramed mind will pick up thoee details 
very much more rapidly and effectively than one 
without such an advantage 
When the whole field of organic chemical re 
search is envisaged, one realises the vast importance 
of the subject and the need to prevent any occur 
rence which may m any way hamper or hinder 
its development There are strong schools of re 
secwoh m most of our umversities and umversity 
colleges, and from these emanates a steady stream 
of thoroughly trained men which is quickly ab 
sorbed into the mdnstry There is no lack of em 
ployment Indeed, during the past few years the 
demand has been m excess of the supply and 
heads of orgamo research laboratories have often 
been unable to provide the men asked for More 
over, the demand is mcreasing, and this must mevit 
ably be so, because the number of mdustnes based 
on orgamo chemistry is mcreasing and is bound to 
increase Closer touch will also be effected between 
chemical industry and the research laboratories 
and further schemes will be devised fur hnking up 
the two whereby the great potentiahty for m 
^estlgatlon and discovery resident in the univer 
sities will become available industnally 
It has been suggested that a certain measure of 
danger undrahes the possession by a nation of 
strong and wealthy mdustnes based on science, in 
that the best men turned out by the research 
schools may be attracted, by the offer of larger 
salanes, to abandon an academic career If this 
were so, it would be fatal to the future development 
of both mdustry and academic science If all the 
best men ■« ere attracted to industry, the second rate 
men who remamed would bo unable effectively to 
control the research schools, which would then no 
longer be able to turn out first class men It is, of 
course, hopeless to suggest that matters could be 
adjusted by the umversities paying salanes in any 
way commensurate with those obtainable in in 
(lustry, but adjustment is certain to be reached by 
temperament for m the future, as m the past, 
there will always be a number of first class men to 
whom the ‘ loavee and fishes ’ of industry wiU offer 
no attraction, and who will be content to carry 
on research and inveetigation without any ultenor 
object Moreover, there are many men to whom 
the love of teaching is a thing apart, and it is to 
these one must look for the adjustment of conditions 
iduoh, at the present time, do undoubtedly present 
oertam alanmng features 

JOOILYN l^OBFS 
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Taking Stock of Rubber. 

(1) Laiex tit Occwrence, CoUeeiton, Properitet and 
Technical AppltctUtons By Dr Ernst A Hauser 
With Patent Review oompded by Dr Carl Boehm 
von Boemegg Translated by Dr W J Kelly 
Pp 201 (New York The Chemical Catalog 
Co , Inc , 1930 ) 4 dollan 
{ZjHandbuehderKaviaehukwuaenachaft Herausge- 
geben von Prof K Memmler Pp xxiv+766 + 10 
Tafein (Leipzig 8 Hirzol, 1930 ) 67 60 gold 
marks 

S CIENTIFIC mvestigation of rubber and rubber 
technology, apart from scattered researches, 
IS a work of the present century Growth of know- 
ledge has been very rapid in the last decade, 
parallel with the enormous growth of the rubber 
planting industiy m the East and of the tire 
industry m America and Europe The two books 
under review give a timely and encyclop-edic sum 
mary of current ideas in the field 
(1) Until a few years ago, latex, outside the pro 
ducing countries, was only a colloid curiosity, but 
recent developments in its direct application, for 
example m the impngnation of textiles and m 
electro doposition and dipping processes, have made 
it one of the most mterestmg matenals m the rubber 
industry Dr Hauser was well fitted to write a 
monograph on the subject He has made important 
contributions to our knowledge of latex, has mveati 
gated latex fresh from the tree in the East, and has 
studied one of the most urgent techmeal problems 
(that of latex conce ntratiun) intonsively and on the 
works scale In the result his book is admirably 
balanced and full of implications for further work 
It may be said here, also, that tho translation is 
done m lucid, enjoyable prose 

A bistonoal mtroduotion recalls the earliest 
patents for the use of latex, taken out m Great 
Bntoin by Samuel Peal and Ihomas Hancock many 
years before the tune was npo for their mventions 
The story is brought up to the foundation of the 
plantations from which the modem rubber indust^ 
dates There follow chapters on the most important 
latex boanng trees, on tho ooUeotion of latex, the 
physical and ofaemioal properties, non lubber con- 
stituents of latex, less important latioes, coagula- 
tion, evaporation, preservation and shipping, eon- 
oentration, vulcanisation, and mdustnal apphoa- 
tions Chapter headings scarcely reveal the wealth 
of material dealt with m the book Many diffi- 
cult problems are ontioally examined a^ the 
text H frequently amphfled by exhaustive biblio- 
graphies 
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(2) Too many books devoted to general survey 
offer nothing but a superiloial patchwork 
Memmler s Handbook ” is very different from 
that , it 18 a comprehensive digest packed with 
detail, and offers an mvaluable work of reference 
to the state of knowledge of rubber science at 
the present da> 

There are seven mam sections The first, by 
Zimmermann, is devoted to the botany, cultivation, 
and preparation of rubber There are chapters on 
every aspect of this field work, and such recent de 
velopments as electrophoretic and Emka rubber are 
discussed alongside Hevta, Manihot, and Jelutong 
The chemistry of rubber is treated in the second 
section by Pummerer and Koch, and in this field we 
find the most important advances over the older 
text books Some chapters such as those on halo 
gen and oxygen derivatives of caoutchouc, contam 
little more than previous writers could say, but the 
chapters on the purihcation, crystallisation and 
fractionation of rubber, on internal molecular re 
arrangement (< ydisation), on hydrogenation, and 
on the molecular wt ight and chemical constitution 
show the remarkable progress recently made A 
long chapter on synthetic rubber will be read with 
special interest on account of its author s associa 
tion with the I G Farbemndustrie A G The 
special question of vulcanisation is given a separate 
section by Kindschor and contains a good account 
of the part playcil by accelerators, while some less 
practical but thooreticallv interesting work on van 
ous typos of vulcanisation, such as the Peachey 
process and the use of selenium and nitro bodies, is 
adequately treated 

The fourth section, also by Kindscher, is on the 
chemical anahsis of rubber This is the one de 
partment of rubber science which has made little 
progress in recent years The great mtorest taken 
in the mechanical testmg of rubber, which began 
a couple of decades ago, has caused a doftmte 
neglect of chemical analysis Such problems, for 
example, as the detection and determination of 
orgamo accelerators and preservative agents m 
rubber are barely touched upon , what little is said 
about them only emphasises the difiSculties without 
throwing any helpful light 

The fifth section, by Hook, covers the fascmating 
subject of rubber physios The mechamoal struc- 
ture of rubber stands out as the fundamental 
problem of rubber science m view of the luuque 
mechamoal behaviour of the material In this book 
the structural conceptions are baaed on the thenno- 
elastw properties, and Hie imiiortant oontnbutions 
of X-ray analysis to the subject are fully treated 
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Other chapters are devoted to the thermal, optical, 
and eleotncal properties of rubber, to its swellmg 
and solution m fluids, and to rubber as a dispersing 
medium fur filler particles The sixth section, by 
Memmler and Sohob, on mechamoal testing, sub- 
stantially follows the earlier work of Hinnohsen 
and Memmler, but contains valuable new sections 
on the plasticity of crude rubber and on agemg 
tests The final section, by Pohle, constitutes the 
first general discussion of rubber microscopy yet 
written It IS illustrated with numerous beautiful 
reproductions m black and white and m colour of 
photomicrographs The use and effect of stains m 
connexion with the dispersion of fillers is a revelation 
of delicate work 

Both these books conclude with full indexes of 
names and subjects, and are well printed 

T R D 


The Mosquitoes of North America. 

A Handbook of ike Mosquttoe3 of North Amenta 
thetr Structure, hour they lave, how they carry 
Dtseane how they may be Studied, how they may be 
Controlled, how they may be Identified By Prof 
Robert Mathesun Pp xvii -i- 268 4 2’> plates 
(London Bailhere, Tmdall and Cox 1929 ) 
25s net 

M alaria, once very prevalent in the northern 
United States, has almost disappeared there, 
and 18 also less prevalent in the southern States, 
although here its dimmution has been less marked 
and has proceeded at a slower rate It has been 
suggested that the possible factors contributing to 
the dechne of the disease have all been elosely 
related to the agneultural development of the 
country, and, therewith, the reduction of habitats 
favourable to the breeding of the auophclme vectors 
The danger of a senous increase of malana m the 
northern States is not considered great, but under 
the less better developed conditions m the south, 
the likebhood of a recrudescence of the disease is 
much greater In Amenca, as elsewhere, mosquito 
campaigns m the past have been oiganised only 
when outbreaks of moeqmto borne diseases oocurred 
After the outbreak had diminis hed or disappeared, 
the passivity of responsible authorities frequently 
nullified the results of previous good work, and 
control operations had to be renewed with the 
reourrenoe of fresh outbreaks 
The successful control of mosquitoes depends on 
a thorough knowledge of their habits, whmh vary 
with the spemes It is, therefore, essential that an 
exhausbve survey of the mosqmtoes of the par- 
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tioukr area to be controlled ahoold first be made, 
inotoding those that are migrants from adjoimng 
distnots, and finally, a topographical map of the 
area should be prepared showing the breeding 
grounds of the different species With this m 
formation available, a defimte plan for the ultimate 
reduction and ehmination of breeding may be 
undertaken Any plan will depend largely on 
local conditions, the extent and character of the 
breeding grounds, and the species of moeqmtoes 
concerned Whilst, then, malaria and yellow fever 
have been the greatest single factors conducive to 
the undertaking of active measures of mosqmto 
control, it must not be forgotten that the ano 
pheline camera of malana are but a m»e fraction 
of the world’s mosquito fauna, the majority of 
species of which are not concerned m the transmis 
Sion of any disease, but thrust themselves unduly 
on the attention of man by their excessive abund 
ance m oertam regions and their imtating bites 
Under such conditions, man’s capacity for work and 
enjoyment m the open air is senously interfered 
with, and valuable lands are rendered almost un 
inhabitable and remam undeveloped This is par 
tioularly true of summer seaside and lake resorts, 
or urban areas subject to mosqmto mvasioa, and of 
mannfactunng and industrial distncts 

In the Umted States the mosqmtoea of New 
Jersey enjoy a reputation for bloodthiratmoss that 
IS second to none Their abundance is traceable to 
the ideal breeding grounds which occupy thousands 
of square miles of tidal salt marshes adjoining the 
Atlantic seaboard Here there flourish such mi 
gratoiy species as Tcmtorhynchua perturbana Aedea 
vexana A aoUuittana A caatator, and A temvorhyn 
chua rho abatement of the nuisance depends for 
its success on the ditching and drainage of the 
marshes A true mdex of the success of the Now 
Jersey anti mosqmto campaign is the steady appre 
oiation m the Iwd values eff adjacent residential 
areas during the past decade Dr T J Headlee, 
State Entomologist, New Jersey, is the authority 
for the statement “ that where salt marsh mos 
qmtoes have been largely ehminated during the last 
ten yean, there has occurred an average aimual 
increase m taxable land valnea of seventy five per 
omt more than where they are still present oe very 
recently reduced ” 

Problems mosqmto eradication similar to those 
of New Jersey also exist m California In the 
valleyi of most of the larger nvera of N<»th Amenoa 
there occur qieoial problems of mosqmto control 
due to the annually recurrent conditions of flooding 
produced either by the melting snows of spring or 
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the early summer rams The mosqmto peetilenoe 
of the lower Fraser River valley is entirely due to 
such conditions, and m some years assumes such 
proportions as to mterfere senously with the out 
door activities of the agncultural commumtiee 
scattered along the valley Likewise dependent for 
their development on the pools formed as a result 
of the melting snows are the majonty of the species 
of Aedea of the northern Canadian praine and 
tundra lands of the North West Temtones No 
summer travell^ to the Arctic but has expenenoed 
the annoying persistence of the countless myriads 
of Aedea which in point of actual numbers far 
transcend any mosqmto plague of the tropics 
These northern species are but single brooded, 
hatching from eggs deposited at random m the 
v^etation the previous summer Whilst the penod 
of overwmtenng diapause or latency only termm 
ates with the recurrence of the requisite conditions 
of spring moisture, it is frequently prolonged so 
that many eggs only hatch after two or more 
periods of submersion separated by longer or shorter 
intervals A comparable prolongation of the egg 
stage of Aedef argenteua has recently been ex 
plamed by Roubaud ^ (1020) not so much as 
an adaptation enabling the species to survive 
periods of dryness or unfavourable winter con 
ditions, as a penod of reactivation, dunng which 
the inhibitory effects of inhonted toxins are 
overcome 

In connexion with mosqmto breeding one of the 
most urgent problems awaiting solution is the asoer 
taming of the physical chemical, and biological 
factors, which determine the presence of certam 
species of mosqmto larva m some pools and their 
absence m others Variations of the pH values 
do not alone seem to offer a satisfactory cxplana 
tion Recent mvestigations would indicate that 
specific substances present m the water or pro 
ducad by the decomposition of vegetable matter 
may be responsible for the growth of specific 
micro organisms suitable or unsuitable as food for 
the larva 

The book before us discusses m a conventicmal 
manner the facts of mosqmto moipholctgy and 
biology, the relation of mosquitoes to disease, and 
the methods now commonly employed m cxnn- 
batmg moeqmtoes The final two chapters of the 
book are clevoted respectively to a systematic 
account <A the North American species of Ano< 
phelim and Cuhoiiu , of the former 8 species are 
described, of the latter 73 species belonging to 8 
genera It will serve as an admirable rntroduotion 
to the more cmnivebensive wink of Howard, Knab, 
Vl 
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and Dyar, ‘ The Mosquitoes of North and Central 
Amenoa and the West Indies ”, and of Dyar’s “ The 
Mosquitoes of the Amenoas ” One of the great 
drawbacks to the advancement of oulioidology has 
been the irksome synonymy, for which systematists 
and other students of the group have been largely 
responsible It is, therefore, refreshing to those 
weary of tracking species mvested with a protean 
nomenclature to find that at last systematists 
are beginning to agree upon the identity of many 
of our nearctio and palsesrotio forms, with a con 
sequent welcome reduction of spurious species 
Further investigation will doubtless show that 
many others are merely vaneties and not vahd 
species 

The book is well illustrated by 23 text figures and 
26 plates, 7 of which are photographs of the breed 
mg habitats of common species, whilst the re 
mamder are composed of clear diagrammatic repre 
sentations of larval and adult structures important 
in identification There is a useful general mdex 
A E Cambhon 


rteetlvmnUs do ddvelopp^ meat Ln oufi dunblu «t lenr ImpoiUiiM 
duu la ntonnlaaenunt dn oda dvoluUf Ann Intt PatUur no « 
PanaisaT 


Prof Whitehead’s Philosophy 
Process and Reality an Essay tn Cosmology 
(Gifford Lectures delivered in the Univeraity of 
Edinburgh during the Session 1027-28) By 
Prof Alfred North Whitehead Pp xxm+609 
(Cambridge At the Umversity Press, 1929 ) 
18s net 

I T does not fall within our scope to attempt a 
detailed or technical examination of the volume 
of Gifford Lectures m which Prof A N Whitehead 
has expounded at greater length than elsewhere 
his system of metaphysics Ihis has been done 
m many other notices, and we would be understood 
here only to give a general impression from rather 
a lay pomt of view, comparing it with other 
newly published syntheses of similar scope— for 
example, that of Profs Alexander and Haldane, 
Pringle Pattison and Hobson, and Sir Arthur 
Eddington 

Gifford lectures always open up a prospect of 
such fresh attempts to bnng together the conclusions 
cl science and put them into some sort of hving 
relation with rehgion It is an increasingly difScolt 
task, and one should be grateful to the valiant 
men who essay it and the foundation which en- 
courages them It IS doubtful, however, whether 
much has yet been achieved m the direction which 
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most of the lecturers have had m view, mainly for 
two reasons either they restate their old reli^ous 
and metaphysical preconceptions nde by aide with 
a summary of certam aspects of recent science — 
this was the method, among others, of two emment 
Qifford lecturers, Eddington and Haldane — or 
they undertake quite a new construction of their 
own, with a new phraseology end new ideas very 
difiioult to accommodate to accustomed usage. 
Prof Whitehead is the greatest example of this 
type. Prof Alexander molimng towards him, but 
with much more tenderness to our traditional 
language and ways of thought, and also— the most 
important pomt — a much more thorough and 
acciurate psychological analysis 
In Prof Whitehead’s work, whether in this 
volume or in the better known Science and the 
Modem World ”, we are constantly enbghtened 
by some inspired phrase or conducted to a new 
vista of umty between the thinkers of the past and 
the opening rcidms of thought in the future In 
this sense Prof Whitehead is himself one of the 
bmlders of umty, a potent force in the new re 
nascence of the umverse which u thus a creative 
advance into novelty ” But when we turn to the 
system itself which he has elaborate d with so much 
patience and ingt nuity, we arc overwhelmed by a 
cloud of perplexities and doubt 

The first and most obvious cause of this em- 
barrassment IS the extraordinary obscurity and re- 
dundance of the language Hero is a comparatively 
simple sentence, selected rather for that reason out 
of a multitude of others which on eveiy page have 
confounded the wits of the most practised readers 
The depositions of Plato, Anstotle, Thomas 
Aqmnas, Descartes, Spinoza, Leibniz, Locke, 
Berkeley, Hume, Kant, Hegel, merely mean that 
ideas which these men introduced into the philo 
sophic tradition must be construed with hmitations, 
adaptations, and inversions either unknown to 
them or even exphcitly repudiated by them ” 
What does this sentence tell us except that ‘ No 
philosopher’s words can be taken as final ” ? This, 
however, is a simple case The greatest difficulty 
arises when the author adds to this redundancy of 
ordinary expressions the whole apparatus of a new 
terminology which he has himself invented and 
he himself remains the only writer to employ No 
doubt an author is justified in mtroducing words 
carefully framed to express ideas which he cannot 
find adequately expressed m accepted phraseology 
But clearly he must, if he wishes to be read and 
understood, do this with the utmost care and 
moderation 
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Now, Prof Whitehead, thinking that he has a 
great new idea to expound which dominates all 
hu thought, has not only transformed one familiar 
word to express this new thought, but has added 
to it a whole stnng of others which constantly 
recur in the midst of long and complicated 
sentences The leading word transformed is, of 
course, * organism ’, and with this come entity, 
superject, prehension, eoneresconce, and many more 
Some are now coinage, others are old wor^ used 
m a novel and not always strictly consistent 
sense 

This coinage of new words goes further than 
merely verbal expbcitness — which, in fact, it does 
not secure The deeper difficulty is that having 
set up the one great idea with its new denom 
ination of organism ’ and orgatuc ’, the author 
18 apt to proceed and to move in a completely 
mw world of thought, more and more detached 
from the world of familiar fact from which he 
sets out 

This starting point for the new philosophy is 
given in an early passage as follows the doe 
tnne of the philosophy of organism is that, how 
ever far the spht re of efficient causation be pushed 
in determination of components of a concrescence— 
its data, its emotions, its appreciations, its pur 
poses, its phases of subjoetive aim — beyond the 
determmation of thiso components there always 
remains the flnal reaction of the self creative 
umty of the umverse This final reaction com 
pletes the self creative act by putting the decisive 
stamp of creative emphasis upon the determinations 
of efficient cause ’ This final self creative unity ’ 
18 what the author moans by God ’, who is else 
where defined, more bnefiy m the same direction, 
as “ the pnnciple of concretion ” 

One understands in a vague sense what this aims 
at It has close afiimtiee with other large general 
ideas current at the moment, especially Gen 
Smuts’s ‘ holism ’ It has a value, no doubt, in 
raising the mind above the complexities of particular 
events above all, in connecting the idea (rf creation 
with that of mcreasing order and umty in the world 
But when apphed ab extra, as it were, overriding 
the known distmotiona, for example, of the hving 
and not hving, the conscious and the unoonsoious, 
it confuses and does not enlighten us For one 
reader at least, full of admiration for the author 
and sympathy with hu general aim, mote light 
comes from the less ambitioua but more faithful 
psyehological anal}r8u of the school of Bradley 
and Alexander 


Our Bookshelf. 

Atr Ministry Meteorological Office The WeaUier 
Map an IrUrodvetion to Modem Meteorology 
(M O 2261 ) Second edition, entirely rewritten 
Pubhshed by the authonty of the Meteoroloncal 
Committee Pp iv + 83 + 24 plates (Ijondon 
H M Stationery Office, 1930 ) 3« not 
The first issue of “ The Weather Map ” was pub- 
hshed in 1016, primanly in response to military 
requirements, and was in considerable demand for 
the succf oding ten years, as is shown by the fact 
that SIX loprmts were made during that period Mr 
J S Dmes, while superintendent of the forecast 
branch of the Meteorological Office, rewrote the 
work and brought it up to dale 

There are numerous improvements in the new 
volume, the most obvious of which are visible at a 
glance in its better hmsh throughout, and i specially 
in the cover and m the reproduction of the weather 
maps It may be noted however, that m order to 
exhibit the weather at individual stations clearly, 
the area covered bjy the maps u about the same as 
for those publisheil in such morning nc wspapers as 
reproduce the map for 0 e M of the previous day 
This area is very small compared with that of the 
‘ working chart of the official forecasters a fact 
which should be home in mmd when (onsidermg 
the process of preparation of the foreiasts There 
must be a great many Mople who would follow with 
interest the changes depicted m these majis could 
they master the meaning of all the symbols and 
figures that appear on them, and their requirements 
are well met in the full and clear exposition given of 
the make up of a modem synoptic weather map 
To those whose interest carries them further, and 
who req^uire some insight into the kmd of reasoning 
followed by the official forecastor in making his 
diagnosis of a parttoular situation, the same atten 
tion has been paid, and there is little doubt that 
present day tochmcal methods of prediction have 
been made comprehensible to anyone with an ele 
roentary knowledge of physics, and not wholly un 
intelligible to those without such knowledm It is 
good to see also that the history of the subjeot has 
not been neglected, and that a careful account has 
been given of the new ideas that have come to us in 
recent years from Norway owmg to the analytical 
methods worked out by J Bjerknes w ith the aid of a 
closer network of stations than is normally em 
plo}^ m synoptic meteorology The amount of 
mformation and the clearness of its exposition are 
remarkable for the sise of the volume The teach- 
ing profession should derive especial benefit from its 
appearance 

In a Persian Oil Field a Study tn Scientific and 
Indiutrud Development By J W Williamson 
Second edition, revised and enlarged Pp 
192 +26 plates (London Ernest Benn, Ltd , 
1930 ) 7« 6d net 

It is quite evident from the call for a second edition 
of this bcxik that public interest m the oil industry 
extends beyond markets Written originally for 
the nontechnical reader to convey “a judicious 
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appreoutaon of the work of a Bntiah oil company, 
apparontly saloa and certainly reviews oommendra 
the volume to the teohnologut, a source of grati 
fioation to its author, who modestly reiterates m 
hia second preface its real purpose to serve the 
general reader 

Probably one of the chief reasons for the success 
of this essay is the fact that it is unique of its kmd 
At first glwoe one might wonder, and with every 
reason, what there was m the business of oilfield 
exploitation to appeal to anybody outside those 
di^tly concerned, outside the techmoal circle 
But the story of a self contamed British commumty 
operating m alien country, contending not only 
with a dmcult people, but also with Nature m her 
sternest mood, every mdmdual and collective 
effort directed to one goal, the winning of petroleum 
and all that this to day stands for, provides an 
author with a wealth of material, techmoal, human, 
psychological, social, out of which, if he be worthy 
of his pen, he cannot fail to make abundant hterary 
oamtai 

llie chief departure from the first edition is the 
mclusion of a chapter on Oil and Ethics , which, 
designed to portray the achievement of t^ com 
pany concerned m correct perspective of mter 
national mdustry, throws mto sharp relief the other 
part of the book Otherwise the alterations are 
mainly those of righting mistakes, revising sections 
which clearly wanted attention m the original, and 
extending the information on those particular 
operations, for example, geophysical, which have 
bmn prominont m the interim To cntioisms 
made to the reviewer, that the title is an mtended 
parody on a popular song, and that the book is an 
excellent form of publicity for a commercial under 
taking, we reply that, even if either or both are 
justified, anything which bnnm home to the general 
reader what a wonderful substance is petroleum, 
what praiseworthy enterprise and high standard 
of human attainment are mvolved m its exploita 
tion, deserves the fullest approval H B M 

Rvdt 'SOvmder a SeteiU^c Bxamtnahon of hu 
Medtumahtp By Harry Rice xv+239 + 12 

plates (London Methuen and Co , Ltd , 1990 ) 
lOs fid net 

This volume gives an account of two senes of 
sittings held under the auspices of the National 
Laboratory of Psychical Research of which the 
author is the honorary director The medium in 
whose presence alleged psychic phenomena are 
said to have taken place was a young Austrian, 

K ame Budi Schneider, who with his brother 
have for some years held the position of the 
{mncipal European mediums for the so called 
ph^cal phenomena 

llie present senes of nttings is said to have been 
held primarily m order to mterest as many scientific 
men as possible, althou^ the list of sitters scarcely 
lends support to this statement 
The control of the medium and observers was 
mainly exerciaed by (m electrical device whereby 
any movements which respited m breaking the 
cirole were registered by the extinction of oertam 
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lights, and thus both medium and sitters were 
immobihaed and (it is claimed) prevented from 
mdulging m any tnekery Under these oonditums 
a numbw of manifestations are recorded, such as 
the movements of objects without contact and the 
appearance of hands seemingly endowed with life 
Notes were taken by a lady secretary, who dictated 
them mto a dictaphone as the events occurred, 
but the few mdependent accounts that Hr Pnoe 
pnnts show that these notes should be regarded 
with some caution 

Generally speaking, the book is an mteresting 
addition to the studies of the Schneider phenomena, 
although the treatment of ij^t history is scarcely 
ingenuous From its perusal the uninformed reader 
would scarcely gather that a formidable mass of 
evidence exists to justify suspicion regarding pheno 
mena identical, or nearly so, with wose now said 
to oocur with tJie electncal control 


A Hutory of Medtetne By R McNair Wilson 
(Bonn’s Sixpenny Library, No 148 ) 80 

(London Ernest Benn, Ltd , 1930 ) fid 
In a very small compass, the author gives an 
excellent survey of medical history Beginning 
with the medicine of the Greeks he emphasises 
the influence of Hippocratic humoral conceptions 
and the later Roman methodist theory and the 
Oalemc theory of the pneuma upon the develop 
ment ot medioal soienoe An admirable plea for 
rccogmtion of the value of earher English medicme 
IB n^e, Muth special reference to the works of 
Harvey and Sydenham Jenner’s discovery of 
the use of vaocmee is also well desenbed, and this 
18 followed by a good analysis of tbe work of 
Pasteur From 1880, great strides have been made 
in antiseptic surgery and the apphcation of anti 
toxic sera, and the author gives his readers a 
glimpse mto this revolutionary period in medioal 
history 

The book terminates with a bnef review of the 
development of preventive medicine which luCs 
resulted m the establishment of the Ministry of 
Health and the Medical Research Council, the 
study of mental sickness, and cancer research The 
work IS altogether a splendid effort and may 
be read with mterest, both by medicals and 
laymen 

Plant Btoloyy an Outline of the Pnnei^ea under 
lying Plant Activity and Structure By Dr H 
Godwm X + 266 (Cambridge At the 

University Ress, 1930 ) 8s fid net 
Ei^xiixm'ASY text books of botany usually bear a 
strong family resemblance, and it is therefore a 
pleasure to notice one betunng the hall mark of 
individuahty Thu book treats the plant as an 
active umt, and at the same time emphasises the 
phymeo chemical bases on which it works Par 
ticularly useful are the schemes showing the types 
of metabolism and energy relations of the yea^ 
andbaotena We may weloome also tiie illustration 
of ^ tusne elements as solid objects, and also the 
developmental treatment given to the moarphology 
of flowMing plants 
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Letters to the Editor 

[TA« EdUor doM not hold htnutHf rtaponoMo for 
optmono exproMud by Aw eorrupondentt NetOuir 
eon he undertake to return nor to oorreepond unih 
the vrttere of regeoted manueenpte untended for (Aw 
or arty other part of Natubx So notnoe w taken 
of anomymoue oornrnurueatwne ] 

Cryatal Structnn of Parabydrogan 
Wx iiave made two Debye Soherrer blnu of para 
hydrogen oooled by helram boilmg under normal 
preeeure yielding rather faint and granular linee A 
much better mtennty wae obtained when the solid 
was irradiated at a temperature lees than 2'’ K The 
spaoing) which were deduced from theae films cannot 
be explained by a simple space lattice of cubic sym 
metry 

A hexagonal close {laokmg of molecules with a 
3 70 A and e/a 1 03 gives a satisfactory agreement 
between obeyed and calculated spacings hor the 
density we compute then 0 088 

A more detailed account of these experiments is 
bemg published m the Proeeedxnga of the Royal 
Acadiuny of Amsterdam 

W H Kkesoh 
J Da Bmtdt 
H H Moov 

Leyden Oct 30 


A Sex linked Character In Ducks 

A1.TBOUOH sex linked oliaraoters are known m 
fowls pigeons doves and canaries none has hitherto 
been recoided m ducks From the md istnsd pomt of 
view a sex linked character affecting the down of the 
newly hatched duckling enabling the sexes to be 
distinguished at this stage would be of considerable 
in^rtonoe for the runner duck though a mag 
nifioent layer is comparatively vcdueless for table 
purposes It is true that the sexes can be dis 
tinguished by a careful excumnation of tiie cloaca 
even at hatcning but this as a rule demands more 
skill on the part of the operator than the average duck 
farmer possesses 

Some expenments earned out this year have 
revealed the existence of a sex linked character 
which will probably provide the industry with what 
It desires Reciprocal crosses were m^e between 
the common mallard and the Indian runner a race 
with rather blurred markings on a buffish ground 
From the mating between runner duck and mallarl 
drake 10 birds were produced all with a dark type of 
down resmnblmg that found m the mallard Of 
these 10 were drakes and 9 were ducks From the 
mating between mallard duck and runner drake 
47 young were produced of which 27 were drakes 
and 20 were ducks ^e down of the drakes was 
similar to the down of all the ducklings from the 
reciprocal cross but the down of the ducks was 
mu^ lighter and nearer m ground colour to that of 
the runner The colours of the two types of down 
cannot be matched exactly in Ridgway s C!olour 
Standards but the hghter one is dose to the hght 
brownish ohve on Plate zzx while the darker is not 
far removed from the daik olive of Plate xl All 
the downs whether light or dark were yellowish 
on the voitral surface and showed ydlow rump 
patdies donally Such pale markinm ore not chan 
aotenstio of the runner and are probably due to a 
dominant factox brought mto the cross by the mallard 

On reaching maturity the birds with the daik 
downs exhibited a type of plumage closdy resembhng 
that of the mallard, whether male or female but 
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the ducks from the mallard 9 x runner ^ devdoped 
adistmotmidpaler type of {dumoge, which was nouce 
able also for the manced i^uction of the character 
istic bright speculum on the wing 

In Its genend features the cose recalls that of 
the omnamon cfinaiy and it is interesting that 
in this species also the inhentance is sex finked 
Fmally it may be added that Werner (Anat Bee , 
1920) has shown that the female numer like all 
other birds adequately investigated possesses only 
one X chiomosome R C Pvtnnerr 


Science and Philosophy 

Thb suggestion by Prof F G Donnan (Natubx, 
June 7 1930) that an mtemational conference of 
scientists and philosophers and { orhaps others might 
help toward ounfying the present confused state of 
men s thinking on most of the major problems of 
Nature anl human life has received considerable 
notice — m America at least 

A later communication to Natuhb (J me 21) by 
Mr Wilfred Trotter directs attention to the extent to 
which the biological scienc b have lost prestige m 
the mtellectusl world m tl e last thirty years and 
ceased to influence philosoi hi thought No one 
who to day views ills hoi 1 of human intemst broadly 
and thoughtfully can fail to recognise the generu 
truth of the j mt made by Mr fretter If one 
deeirce an illustration of this truth in relation to 
philosrahy let him compare sioh writings as Prof 
John Dewey s The Inff lenoo f Darwm on Philo 
BOply (1909) anl hia Th Quest for Certamty 
published just twenty years later Oi if one wants 
an illustration of the present standing of biology m 
the realm of ethics he may reflect on the insignificant 
and hot dess creature man is from the particular 
point of view which the bi lo^t adoits (Walter 
Lippmann A 1 refoce to Moitus p 160) 

I venture to d reot attention to a matter which 
(hough far less than the whole problwn of the relation 
between science and philosophy yet has long appeared 
to me to have an important bea^g on that problem 
rhe pomt ooncems tne now widely adopted classiflca 
tion of the scienoee mto exact science' an 1 natural 
science A brief histone reference illustrates what 
IB m mmd 

In the History of Scimtifio Ideas (2nd ed 
London 1847) William Whewell wrote quoting from 
his previously published Philosophy of the In 
ductive Scienoee the mathematioal and 

mathematioo physical sciences have m a great degree 
determined mens views of the general nature and 
form of Boientilio truth while natural history has not 
yet had tune or opportunity to exert its due mfluenoe 
upon tiie current nabita of philosophizing 

That Whewell was greatly impressed by this idea is 
clear from his recurring to it under various heads and 
m others of his writings Thus m hu Novum 
Organum Renovatum (Lon ion 1808) we read 
Natural history ought to form a part of mtelleotiud 
education m order to correct oertam prejudioes which 
arise from ooHivating the mtelleot by means of matiie 
matios alone and m order to lead the student to see 
that the division of things mto kmds and the attnbu 
tion and use of namee ore proceesee susceptible of 
great precision 

Thme views were expressed by Whewell it will be 
noboed before the publication of The Origin of 
Bpeous and Oarwm's otber works which laid a sobd 
foundation for the theory that man himself with all 
his attributes is a natural {MToduot and so holds a 
, definitely ascertainable {fiaoe m the world of hving 
I organisms But Whewell s aq^naisal of natund 
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history referred only to its general educational and 
logical beannffl Natural history as dealing with 
that domam of Nature to which man himself belonm 
had received no serious consideration by bun Only 
smce hiB tune, and to the extent that man has ac 
oepted the theory of descent with modification ’ as 
applying to his own ongm and nature has it been 
possible for anybody to see that if over man is to attam 
that measure of self knowledge after which the wisest 
ones of all races have longed and striven, that know 
ledge must peurtake much more of the character of 
‘ natural science ’ than of exact science , iismg these 
terms as they are now largely understood 

The following then is suggested as one opportune 
subject for treatment at such a conference os that 
propoeed by Prof Donnon The ancient injunction. 
Know Thyself, may be placed on a sc lentifio philosophio 
basis by developing to its fullness the partial insight 
gained by Wilhom Whewell of a natural history mode 
of philosuphismg W li, Rittxb 

University of California, 

Berkeley, California, 

Oct 9 


Ancient Metallurgy In Rhodesia 

Mv attention has been directed to an article on 
‘ Early Man in N Rhodesia , by Prof Raymond 
Dart, which apj^red in the Tttnea of Aug 22 and 
was noticed in Natl us of Aug JO Echoes of the 
statements made ui the article are finding their way 
mto our local Piwm, and the unprotected public is 
being told that iron was being fabiKutod 3000 to 
4000 years ago by a jieople of Paltcolithic culture 
dwelhng in central Afnca 

On the face of it, such an accomplishment is highly 
impiobablo, because the oldest man made iron of 
known date is that of the discovery made by Sir 
Flmdere Petne at Oerar, in Palestme, in 1927 The 
date of this iron, os determined by associated scarabs 
and amulets, is 1300 b r It is piobable that the 
smelting of iron was begun a little earlier say, 1400 B C , 
m the Uittite uplands, between the Taurus and the 
Caucasus, a region to whir h classical tradition pomts 
as the (radio of metallurgy All iron eorher than 
1400 B o 18 probably of meteoric ongm , many older 
relics have been tested fur their nickd content (which 
18 the entenon) and have proved to be of celestial 
metal It is unlikely that the smelting of iron was 
known long before 13S0 b c , liecause the knowledge of 
the art would have been of supreme importance, m 
trade and war, to any piimitive people , it would have 
sufficed to give them mstant dominance over their 
eontemjxiranes 

We must meet Prof Dart s otmclusion, therefore, 
with lustifiable scepticism He says These facts 
reveal the extreme age (3000 to 4000 years) of the 
knowledge of smeltmg and the working of metals m 
Northern Rhodesia 1 his dictum is based upon the 
flndmg, by on Italian scientiho expedition, of a foundry, 
slag, and ashes at a depth of six feet in a dejxmit con 
taming implements cluuwcteruitio of the Stone Age 
The deposit lies within a limestone cave at Mumbwa, 
near the Kafue nver, a tributary of the ZamboAi The 
find IS said to prove that ‘ the smelting is coeval with 
the later phases of the Pakpolithic period in Northern 
Rhodesia and shows that the knowledge of metal 
lur^ was mtroduoed by a superior race mto on Afnoa 
sUir in the throes of the Stone Age ” Thu u true 
enough, but it does not prove an antiquity of 3000 or 
4000 years, that u, so long ago as 2070 b c What it 
does prove, I submit, u that foreigners, versed m uon- 
makmg, established themselves for a tune in the oave, 
poosibly for self defence, and during their sojourn they 
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made uon weapons for use aeamst the natives, sHio 
then were usu^ the quartz flakes and quarts unple 
ments of the Date Stone Age type ” — m short, were 
the savages that Livingstone, Cameron, and Stanley 
found m that part of the world seventy years are 
The mvadera probably were slave hunting Arabs, 
and the date of tneir mcuraion may be anythin from 
A D 1200 to A D 1000, but no B 0 chronology u per> 
misaible The Italian expedition has not fimsbed ita 
exploratory research , perhaps when all the informa 
tion available u oolleoted we shall be given a more 
oonvmoing mtoipretation of the facts 
Apropiu of early iron makmg, I may mention that 
sunuiy writers have imputed the ancient Egyptians 
knowledge of the art to aborrowing from their southern 
neighbours, the Ethiopioiu, this idea bemg lent some 
colour by the fact that the natives m oentral Atnoa, 
more partic^ilarly the Kenya and Congo regums, know 
how to make iron m a crude manner Crudity of 
method, however, does not prove antiqmty of ongm 
The demal to any such supposition is found m tlie de 
sonptum by Herodotus of the weapons used by the 
Ethiopian contmgent m the army of Xerxes ^oir 
armament consuted of long bows, on which they 
placed short arrows made of cane not tipped with 
iron but with stone that was made sharp, and of the 
kind of which we engiave seals Besides these they 
had javelms, tqijied with antelojie s horn that had 
been made sharp like a lance They had also knotted 
clubs All of which indicates a complete ignorance 
of metallurgy T A Rickabu 

Berkeley, California, 

Oct 6 

The Nature of the Vacuome and the Golgi 
Apparatue in Oogeneeie 

1 HAVB read with great mterest the recent com 
mumcations of Miss M O Bnen and Prof Gatenby 
(Natubb, June 14, 1930) and of Prof Bhattacharya 
and Dr Das (Natvbb, Nov 2, 1929) on the LumAneus 
and the pigeon ovary respectively i* or the first time 
these authors have demonstratiBd that ui the egg 
oells also the vacuolar system 1 vacuome) and the 
classical Qolgi apparatus are independent cell com 
ponents A similar conclusion has already been 
arrived at m plant cells by Bowen (Z ZtUf , 1928) 
and by Patten Scott, and Gatenby (Quor Jour Boy’ 
Afie Soc , 1928), in animal male germ cells, by 
Hirsohler, Monn6, Vomov and Gatenby (for references 
see Gatenby, Proe Roy Aoe , 1029), and most recently 
in animal somatio cells also Ity Beams (Anot Bee , 
1030), and by Qatenl^ and O Bnen 
Now both m the ease of the earthworm and the 
pigeon ovary the use of neutral red has been found 
necessary to demonstrate the vacuolar system Prof 
Gatenby and his collaborator, therefore, have been 
natundly oareful in stating that ‘ it doee not seem 
possible entirely to dismiss the idea that these 
globules might be segregation vacuoles and not pro 
existing struoturea ' 

On the other hand, m the eggs of Bono hgnna (Nath, 
m press) and the teleostean fishes Ophtoeophalut 
punetatus and RUa r%ta (Nath and M I> Nangia, m 
prem), not only the mitochondria and the Qolgi ele 
mente but also the vacuoles can be seen tntra vttom 
side by side sepimtoly vnthout th» aid of neutral red 
or omte aexd This is due to the^ireater density and 
the huger sue of the vaouolea of these three speoies 
In Ophtocephalue punetatus the vaimoles begm eon* 
densing inside thra protem material from « very 
eorty stage in oogeneou and actually form the al- 
buxninous yolk of the egg, oa has hem very n^tly 
churned for Perm and Pygoeteue by Hibbard and Parat 
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{Butt d'H%it , 1928) and by Hibbard for D%»eoglo*»u$ 
(Jour Morph Phynd , 1928) 

In thoir ofaemutry tha vaouolea of the ew of Bona. 
Ophtoeephabu, and Rita are diametnoaDy different 
from the Qolgi elements Whereas the latter con 
sutoitly ffo jet black m either Da Fano or Mann 
Kopaoh or Kolataohev, and cannot be stamed with 
neutral red, the former do not show the shghtest 
amount of blackening however heavy the unpreg 
nations, and are stauiable with that vital dye The 
Qolgi elements are certainly hpoidal (fat like), whereas 
the vacuoles represent an aqueous matenal of a non 
hpoidal and non fatty nature 

I desire to pay tribute to the brilliant researche<i of 
Prof Farat and hia collaborators who have for used 
attention on a hitherto neglected cytoplasmic com 
ponent, the vaouome, whum m oogenesis may give 
nse to albuminous yolk as m Perea, Pygoatrua and 
Ophtocephalua But the vacuorae is not the Qolgi 
ap^ratus as clairaeil by the Parat school fhe olassi 
cal (^olgi apparatus may often be vesicular or vacuolar 
in form as m so many egm (Nath, Oresson. etc , etc ) 
and even in other cells, for example. Protozoa 
(Hirschler Z ZrUJ 1927), but chemically and 
functionally it is a fundamentally different matenal 
fiom the vacuome The Qolgi vesicle is not a mote 
vacuole but is surrounded by a thick hpoidal cortex 
which 18 (haraotenstioally argeiitophile and osmio 
phile VTsHwa Nath 

Department of Zoology, 

Government C ollege, Lahore, India, 

Aug 2 


Marmer In which Flaps of various Materials 
fracture along their Bases 
Whujc stiulymg the vanous methods m which 
osteoplastic flaps for exposmg the brain and its mem 
branous covonngs may be formed from the human 
skull, my attention has been directed to the way m 
which fracture takes place along the bases of bone 




flaps The typo of fracture appears to depmd upon 
the manner m which the limits of the proposed base 
Ime are out 

If, by cutting three sides, a flap is fashioned so that 
the base hee between two trephine holes (Fig l, a), 
and the flap so formed is then bent outward until 
fiacture occurs along the baae line, this li^ will be 
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found to be jagged and irregular (Fig 1, b) If, how- 
ever, by cutting three eidee, the flap is fashioned so 
that the baae lies between saw outs (Fig 2, a), and the 
flap so formed is bent outwardB imtil fracture octura 
along the base hne, this line will be found to be even 
and regular (^ig 2, b) 1 have verified this on 
numerous occasions, and have also fashioned flaps 
from, and performod the same oxiierunents wi^, other 
matenals, such as three ply wood, dried bone, emd 
cardboard, and hnd that the results are constant m 
each case Iho diffnience m the type of fracture of 
tile base line no doubt depends upon the difference m 
concentration of stress at its limits 

In on article on osteoplastic craniotomy in the 
(Uirent number of the BrUxah Journal of Surgery, I 
have directed attention to the facts outlmed here, but 
1 behave that they may have a wider apphcation than 
cranial surgery, and hence this letter 

Lahbebt Booebs 
Welsh National School of Modii me, 

I he Royal Infirmary, ( ardiff, 

Oct 2U 


Autosyndesls among Crepit aatoMM Chromosomes 
In a paper ^ dealmg with the i onnexion between 
cytology and taxonomy. Prof Tischler makes a state 
mont to the effect that the four haploid chromosomes 
of Crepta aetoaa coniugate to form two jiairs at the 
time of meiosis m the species hybnil Crep%a btenn%a 
(n 20) xO aetoaa (»=4) This he credits to us in a 
pajier * m which we deecnbed a constant fertile form, 
C arttjicudta, denved from these two species Prof 
liachler also expresses doubt as to the occmience of 
such a phenomenon Heeayslp 48) Nichtdurdie 
20 Chromosomen dei ersten Art schlossen sioh auto 
syndetisoh zu Paaren zusammon sondem auch dm 4 
der rweiten Wir erhalton so 12 Oemmi Und es ist 
doch die Zerlcgung der vier ( hromosomon m zwei 
emandcr homologo Poare mehr als unwalirschein 
hch 

Iho purpose of this letter is to direct attention to 
the fact that Prof lischler has misread our desenp 
tion ot the ongm of Crepta arfifletalta Tina now 
species arose from n fourth generation plant of the 
cross between the two sjieoies C aetoaa (n 4) and 
C btmnt«(n-20) In the Fj the 20 (aennis ohromo 
somoe conjugate to form ten pairs while the aetoaa 
chromosomee remam as univalents and aio distributed 
at random to the gametes Tlius all the t , progeny 
receive 20 btennta chromosomes (10 jiairs) and a 
random number from aetoaa C artijicialta arose 
from the union of two gametes, each ot winch had 
teceived 10 biennia chromosomes and the same two 
aetoaa chromosomee, thus producing a diploid complex 
having 20 btmma chromosomes (10 pairs) and 4 
aetoaa chromoeomeB (2 pairs) Only two of the four 
types of aetoaa chromosomes are present in the fertile 
form called Crepta art^flcialta This fact was re 
peatedly pomted out m the pajier to wluch Prof 
Tischler refers 

The following quotations from our ongmol paper 
should be Bufiflcient to correct the statement quoted 
above “1 he two seto** chromosomee m the ort^Jloiofis 
complex are quite readily reoogmzed by their morpho 
logical characters and each is present twice These 
are tiie first and fourth types mentioned above” 

S S09) "Crepta btennu, a species with 20 pairs 
ohromosomes, has been crossed suoceesfully with 
two other speciee of Crepta, namely, C parwfiora Desf 
and C ru8ro L During gamete formation m theee 
F^ hybrids, Mrs Lesley found that, as m the btennta- 
aetoaa F^, the 20 btennw ohromosomes conjugate to 
fonn 10 pain, while tiieohromoeomes from the other 
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•peoMS ranmmed aa imiviilflnte and were dutnbuted 
at random We have also obaerved thu phenomenon 
m a more recently made hybrid of b*enni$ and aefexa 
(p 305) 

J L COUJMS 

T^it.i.taw HoUimaaKKAD 

Pbuoiu:^ Avxbt 


"siiSrs 

31 40 040 

• CoUlmLj h I. HoIUiiadiMd andP Atmt lotmpedflobybrid* 
lo ( III ConiUat fattile tonn« eoataintu duon oioiimi derivad 
from two ipedM OnuUet 14 806 330 im 


The Mecbaniam ot Formation of the Latent 
Photographic Image 

Iir 1025 with S E Shepard uid R P Loveland 
I propoeed the oonoentrstion apeok theory of the latent 
image ^ According to thia h 3 rpotheR 8 the action dur 
mg exposure of pre existing silver a ilphide containing 
speoks (disooverad by S E Shmpard *) on the surface 
of the silver halide grams of photographic emulsions 
IS confined to inoreasmg ther size by accretion of 
photochemically reduced silver atoms to form a 
nucleus large enough to mduce developability A 
mechanism of the formation of the latent image was 
proposed by me * on the basis of the experimental re 
suits of O B Qu Iden and R Pohl on photooonduct 
anoe * It was supposed that the speck contains silver 
and silver sulphide which adsorbed on the surface of 
the silver halide crystal form the electrodes of an 
elemixitary voltaic cell of the type Ag/AgBr/Ag^ 
havmg silver 1 ahde aa the electrolyte the external 
mromt being completed by contact between the silver 
and the silver sulphide The mwth of the speck is 
due to the electrolytic deposiuon of silver from the 
deotrolyte 

In a recent criticism F 0 loy and Q B Harrison • 
regard such a theory as difficult to accept m the light 
of their expenmentu results They pomt to the fact 
that exposure to light for a fraction of a second will 
normally make a photomphic emulsion developable 
Thev thmk that it would require an enormous morease 
m we voltage of the cell or a ooirseponding morease 
in the electrolytic conduction of the eleotoolyte to 
produce in this way a developable centre This is not 
necessary It is evidoit that the larger the speck is 
below a oertam limit mving spontaneous develop 
abihty the less the added number of silvw atoms 
necessary to make the gram developable Henoe the 
lees the exposure reqmM for this and the greater the 
imparent SMisitivity of the gram They also consider 
that the variation of the photographic sensitivity with 
temperature | resents a further diflBoulty The eenai 
tivity at the temperature of boiling hquid oxygen is 
appaientlv still too high to agree with an eleotrolytio 
photooonduotanoe effect which may be expected to be 
vaniahmgly small at this temperature This objeotum 
agam ignores the effect of the size of tiie pre existing 
speck Only if sensitivity spedu were totally abaoit 
would the temperature ooeffloient of photographic 
sensitivity be comparable with that of eleotiol^o 
photooonductanoe 

A P H Tbivxlu 

kEas 

Booheater 1 

J yhndHsjMM,S0p,tl 1M» 

^ OoUoMBirawiMiimlfaeasnpli UTS 1936 r*at J U f90 

ai. 639 1931 SaMkr / 6 148 

•J>ri ^ A* A 187 613 1910 
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Molscular Wafght Determination in OamidiDr 
SolutloB 

lit view of the moreasing use of a oertam exodknt 
and convenient procedure for the determination of 
molecular weights ot substances oryoeoopioally m 
camphor solution the observation should be made that 
the usual manner of referoice to the method m our 
ohemioal journals scarcely bestows credit where it is 
most due 

In the year 1912 Jouxuaux > as a result of his Ptude 
de quelques m51angsa bmairss oontenant du camphre , 
pomtedoutthat Te camphre prteente done lesqualitte 
requiaes dun bon solvent oiyosoopique Soon after 

wsoxls he published a paper * entitled Sur 1 utilisation 
du camphre oomme solvant oryosoopique m which 
he noted the advantage that tm tiiiennometre ordi 
naire gradu5 en degree was quite satisfactory for the 
determinations of the neoessaiy melting pomts 
In 1922 Rast * wiWout reference to previous work 
suggested that the determination of melting pomts of 
solutions m camphor of about 10 per cent strength 
^biob unlik e stronger solutions are seen ft^ 
Touniaux s results to exhibit sharp melting pomts) 
oould conveniently be made m capillary tubm m the 
ordinary way This was his only essential innovation 
Bast further (without discussion) adopted 400 as 
the molecular lowering of freezing pomt for camphor 
calculating this value from melti^ pomts of salol 
camphor mixtures mven m Landolt Homstem Roth 
(4th edn p 556) which themselves are taken from a 
M^byCaille* Jouniaux (loo oit ) had previously 
deduced a higher value najmely 498 The latter 
figure seems ][raerable not only because camphor is 
known sometimes to oombme with pbraiols * but also 
because it is suliiect to aa mdependent oonfirmation * 
From vui t Hon s relation the latent heat of fusion m 
seen to be 8 24 cal Calculated from vapour pressure 
determmationa of iwmphor by Ramsay and Young 
Allen and Vaastone oombmM with a knowledge of 
We speoiflo volumes of oamjfiior m We hquid and sohd 
states a value of the latent heat of fusion is obtained 
actually identical wiW that deduced from van t Hoff s 
equation Better venfioation oould not be deaired 
R J W Lb FkvBB 
Umvemty College London W C 2 
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Chemlotry and Plant Protection 
To remedy the inadequacy of preaent-day maeoti 
mdee and fimgioidee m w control of crop peeta and 
d i s ea s e s two courses are open — the diaooveiy of new 
mseotioidal and fungioidu eubetaaoea and better 
utilisation of existing materials In Wis second alter 
native the Wemist Iw asnsted for example m deter 
mining the (me or more active oonstituents of oomidex 
mixtoiea such as tar oils lime sulphur aadpyiethrum 
extract and particularly m evolving meWods of 
standardisation The biologist however whilst eon 
tinumg to look to We chemist for the provision of freob 
materials is mohned to forget what knowledge of 
existing fongioides and meeistioidea We chemist has 
already promded WiW painful freimenoy reportaof 
tnala appesr m which We matenala teated are m 
ade qu ately described though knowledge of We prob 
able active oonstituenta and Weir eetimation is 
available By faalmg to employ this knowledge m his 
field work We bioloi^ obti^ rssulta whuW lacking 
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in easential details, oamoot be reproduced or turned to 
use by other workers 

To describe a spray as “ anunomum polysulphide 
(0 0 per cent) ” without giving the composition of 
the ammomum polysulphide solution which was 
diluted 1 m 200 , to give ‘ load arsenate, 4 lb per 
100 gaUons ’’ without Mrticulars of the arsenic content 
of the paste or powder used , to state 1 per cent 
White oil emulsion ’ without giving the charactenatics 
of the oil, are examples of this mdinerence on the part 
of the biologist Such oases of madequate description 
are to be met in almost every horticultural penodhoal, 
and even m research station reports As the materials 
examined are of variable oomposition, the results are 
about as valuable as an estimate of sire by the familiar 
method of comparison with a lump of ohallc 

It IS true that m some cases it is impossible to give 
sufficient details of composition because iuial 3 d;ioal 
methods are not available or our knowledge of the 
active constituents is insufficient May not this be 
due m turn to an absence of demand on tne part of the 
biologist for more accurate knowledge of the materials 
he finds of use 7 H Mabtut 

South Eastern Agncultural College, 

Wye, Kent 


Synthesis of Munjlstliln 

MuitJiSTHiK, a dihvdroxyanthraiminone oarboxyho 
acid occurring m Rubta Unetorum, Jiubxa nlcJnmensts, 
and Rubta munjutha, has been synthesised by us m 
the followmg way 

2 chloro 0 methoxy toluene (Ullmann and Pan 
chaud , Annalen, 300, 108 , 1906) is condensed with 
pbthalic anhydride m presence of aluminium chloiide 
mving 2 chloro 3 methyl 4' methoxy bcmwyl 2 
bensoic acid (M P 202° Cf ), which on treatment with 
sulphuric acid gives 2 chloro 3 methyl 4 methoxy 
anthraquinone (M P 197° C ) On demethylation 
with anhydrous alummium chloride this gives 2 
chloro 3 methyl 4 hydroxy anthiaqumone (M P 
324° 325° C ) On oxidation with mtrous acid in 
presence of bone and sulphunc acids according to 
the method of f arbcnfabr&en vorm F Bacyer and 
Co (D R P 273341) the chloro hydroxy methyl 
anthraquinono is converted mto dioxyanthiwiumone 
oarboxyho acid (M P 231°) (of Ullmann and Schmidt 
Ber , 02, 2111 , 1919), the melting point of which is 
not depressed by admixture with natural munjisthm 
obtamed from Rulna muttjwtha 
The paper is bemg oommumcated to the Journal of 
the Indutn Chomieal Soctety 

Three years ago one of us (P CM) had the plea 
sure of oommunicatmg to Naturh (Nov 19, 1927, 
120, 729) the ‘ Synthesis of Rubiadm ’ 

P C Mitteb 
HAB ooorsi. Biswas 
Umversity College of Science, 

92 Upper Circular Road, 

Calcutta, Sept 18 


Experiments on Binaural Sensationa 
I» experiments earned out in this Institute wo have 
mvestigated some of the pomts raised by Mi Humby 
in his letter published m Katobb of Nov 1 

Diflerenooe either of mtcnsitv or of phase (time) 
may be concerned in binaural locahsation of sound 
It IS true, as Mr Humby BS 3 rs, that it is difficult 
to design apparatus for pham venation in which 
mtennty changes are completely eliminated , on the 
other hand, it is possible to detenmne these changes, 
and even to balance the effect of a phase shift against 
that of a difference of mtensity 


We have earned out expenments of this kmd and 
find that the variation of mtensity required to 
( oimterbalance the effect of a given phase (tune) 
shift w very much larger than that which is un- 
avoidably associated cxpeiimontally with that shift 
J H Shabby 
F H Qaob 

Physiology Institute, 

Umversity College of South Wales, 

Newport Road, Cardiff, Nov 4 


Liquid Drops on the Same Liquid Surface 
Ih two previous papers,^ I have mentioned that 
water at oidinary temperature is not a suitable hqmd 
for forming liquid drops floating on the same hquid 
surface In August 1930, however, I observed at 
Don Kund (Dalhousie hills), at a height of about 
1000 ft above the sea levri, that water is quite a 
suitable hquid for easy formation of either pnmarv * 
or secondary drops The hfe of these drops is also 
found to be longer The splashmg gives easy forma- 
tion of secondary drojia of quite a long hfe The 
temiierstiire of the water was about 34° F The 
surface tension of water at this temperature is 76 03 
dynes per cm , and viscosity 0 0179 o g s imits 

L D Mauajah 

Physios Laboratory, Mohmdra College, 

Patiala, India, Oct 4 
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Upper and Lowsr Palsiolitlilc Man at 
Kirmington, North Lincolnshire 
As the result of lecont mvestigations cained out by 
me at Kirmmgton, I am able to state that the upper- 
most or Brown Boulder Clay rontains flint artefacts 
of Upper Paldpohthio typos, whilst from the immedi- 
ately underlying (ilacial (cannon shot) Gravels I 
have recover!^ a senes of denved flmt implements 
of Early Moustenan type Similar implements, m a 
still more denved condition, I found in the shingle 
gravel which overlies the estuanne warp 
Ihese observations, which I propose to desenbe m 
full at a later date, confirm the conclusions amved at 
by Lamplugh and by me with regard to the eeotions 
at Danes fyke on Flamborough Head The van 
ableness of the Brown Boulder Clay at Kirmmg 
tun might profitably bo studied by geologists 

J P T Bdbohbll 

30 Southwick Street, 

Hyde Park, W 2 


Traces of Metale in Animal Tissues 


lo the vanouM elements referred to by Messrs 
H M Fox and Hugh Ramage m their mterestmg 
letter published m Natubf of Nov 1, there are three 
which may still bo added 

Vanadium is stateil to occur in considerable quanti 
ties in certain Asoidians , arsemc- sometimes m not 
inconsiderable amounts —is almost ubiquitous , and I 
have myself recently observed the unexpected presence 
of antimony Witii regard to this last mentioned 
etooent, 1 hope to publish a umimunioation as soon 
as the work is completed 

A Chasioh Crapkah 
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The Synthetic Activities of the Cell* 

By Prof H S Bafeb, G B E , F B S 


r materials from which 


resumption that it u the mother substanoe 
tyroxine all the stronger Yet it has not 


spithesiB must start These are the components of been demonstrated either in v%tro or in vivo that 
the common foodstufls When they have under | thyroxine may be produced from diiodotyrosme 

We may now pass on to consider a process in 


the common foodstufls When they have under 
gone the preliminary processes of digestion they 


provide in all about thirty substances which may which the raw material is known with oertamty 
be reguded as avmlable for the building up of new but the chemical reactions by which the synthesiB 
compounds by the cell Given these raw materials, takes place are relatively ob^re I refer to the 
can wo m every instance indicate which is the likely production of fat from carbohydrate Lawes and 
starting pomt for the synthesis of substances the Gilbert, in their olassioal experiments at Botham 
constitution of which is known or jiartly known ? sted on the fattening of farm stock, showed in 
This question must still be answered m the negative dubitably that 


dubitably that animals can produce fat from starch 
for such well known products as cholesterol and Smce the starch is converted into glucose m the 
the unconjugated acids of bile alimentary canal prior to absorption, we may oon- 

With the punne bases, which are components sider glucose as the startmg ;ramt of the synthesia 
of nuclear material and therefore present m all The moat likely ohemical explanation of the 
cells, this question of indicatmg the probable raw ongm of the fatty acids is that they are built up, 
material for their synthesis must also be answered two carbon atoms at a time, from some simple re 
m the negative, but with less emphasis than in the active substsmee which is first produced by de 
case of cholestorol and the bde acids The ammo gradation of glucose Acetaldehyde and pyruvic 
acid histidme, which contcuns a five membered acid have both been sug^ted as probable partioi- 
nng similar to that found m the purme bases, is pants m a reaction of uis kind, the former con 
their most likely precursor on struetural grounds densing with itself as m the well known aldol 


as the startmg ;ramt of the synthesis 
likely ohemical explanation of the 


acid histidme, which contcuns a five membered acid have both been sug^ted as probable partioi- 
rmg similar to that found m the purme bases, is pants m a reaction of uis kind, the former con 
their most likely precursor on struetural grounds densing with itself as m the well known aldol 
But we have cw yet no experimental evidence that condensation, the latter either with acetaldehyde 


indicates clearly their ongm from this ammo cund or with some higher aldehyde containing an even 
m the body Until this has been proved, it is number of ccu-bon atoms produced in tne earlier 
perhaps useless to speculate as to the chemical stages of the reiuition By both of those methods 


processes mvolved in the transformation 


it has been shown that %n vitro aldehydes with an 


An example of a synthetic product which bears even number of carbon atoms m a straight cham 
a fairly close structural relationship to two of the can be built up step by step and these by oxida 
ammo acids which are found m proteins is adrena tion can bo roamly converted into the corresponding 
Ime These two ammo acids, phenylalamno and fatty acids Unsaturated linkages in the cham 
tyiosme have practically the same carbon skeleton may be produced by either method, so that this 
as adrenahne Either of them might give rise to requirement m the hypothetical synthetic method 
adrenalme by successive oxi^tion, mowylation of is also satisfied Furaer, the oomensation takes 
the ammo group and loss of carbon dioxide That place m weakly alkalme solution or under the 
a part of the neoessaiy oxidation process can be catalytic influence of certam orgamc bases, so that 
brought about by means of an oxidising enzyme, drasfac treatment is not necessary to bring out the 


s already been demonstrate 


reaction So far, this evidence for the u 


If, however, we consider whether a process of of synthesis of the fatty acids is purely chemical 
this kind, operating m the cells of the adrenal gland and the mounds on which it can oe put forward 
under specific conditions, gives rise to adrenahne, are largely chemical ones It is known also that 
difficulties appear When we remember that the acetaldeh^e and pyruvic acid, the mtermediates 
oxidation of one substance may only take place if postulated m this hypothesis, can be produced m 
another is reduced that a reaction taking place the body But there the question rests for the 
m one compound may only be possible when some present so far as higher ammals are concerned 
other reaction takes place alongside it— m other When we know what the conditions are which set 
words, that m the living cell there is a oontmuous the process of fat synthesis going, and when we are 
and complex mterplay of ohenucal reactions — able to reproduce them at will m animals, it may 
then it IS not surpnsmg that the discovery of the be possible to determine what are the mtennediato 
mechanisms by which adrenalme is formed, al substances concerned 

though a simple problem at first sight, is probably More success has been achieved by a study of 


though a simple problem at first sight, is probably I 
m reahty very compheated 


More success has been achieved by a study of 
the formation of fatty acids m micro organisms 


The case of t^roxme is comparable with that Bactena which form butync amd from glucose 
of adrenalme Thyroxine is a relatively simple have been found to produce m addition both lactic 
chemical substance which could conceivably be amd and acetaldehyde These same bactmia will 
produced by the oxidation of diiodotyrosme The also produce butync acid from pyruvic aldd 
lut named compound has reoenUy bmn shown to thou^ not from aldehyde ammonia, aldol, or 
be present m we thjrroid gland and this makes pyruvic amd itself Neuberg and Annstem, who 
. From th. .ddrm. to Sutton I (ii,mio.y) ,« tb. “^^igated tl^ type of fermentaton, oondude 

BiittahAModaflon doUvorsd »t Brirtoi on Dept 4 that pyTuvio aldol IB the precursor of the butync 
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actd when it u formed from carbohydrate But it 
has also been shown that m this ao called butyric 
fermentation fatty acids oontaimng an even number 
of carbon atoms higher in the senes than butync 
are farmed, namely, hexoic and ootoio acids This 
makes it appear probable that the processes by 
which tbese lower members of the senes of fatty 
acids are formed in baotenal fermentation may be 
the same as those by which higher members of the 
senes are formed in animals 

The mtensive study dunng the last few years of 
the processes of alcoholic fermentation and the 
chemical events which occur in muscular contrao 
tion has revealed such close similanties that we 
are becoming forced to accept the view that certain 
fundamental activities of the bving cell, whether 
ammal or vegetable, may be earned out by an 
almost identical mechanism It may therefore be 
that we shall eventually discover the reactions 
responsible for the synthesis of fat in animals by 
investigating the processes by which it occurs m 
vegetable forms, such as bacteria or moulds 

Even if these reactions be the nght ones, the 
problem still remains as to how they are accurately 
controlled within the cell Some of the substances 
concerned m them are diffusible and very reactive, 
and we should have to explain how diffusion away 
from the site of reaction is prevental To over 
come difficuhies of this kind it is becommg common 
to mvoko the intervention of surface forces There 
18, however, not much experimental evidence as 
y^ which helps ns to explain by such intcrven 
tion the mechanism of simthetio processes even of 
such a simple kmd as the reversal of an enzyme 
action 

Freundhch m his Liversidge Lecture to the 
Chemical Society last year described experiments 
on the influence of charcoal in modifying the 
velocity of certam reactions These showed that 
the stabihty of a substance on a surface may 
be greater than m homogeneous solution under 
similar conditions It must bo borne in mmd, 
however, that in these expenments very large 
quantities of charcoal were used compared ^ith 
the amounts of the substances the equihbna of 
which were being studied So much so that in 
the reaction in t^ahne solution the bromoethyl 
amine was practically completely adsorbed and 
the reaction was taking place entirely on the char 
coal surface Can one postulate such conditions 
during the oontmuous synthesis of substances in 
the 0^, glycogen from glucose, for example ! It 
seems to me tlmt to explain the rapid accumulation 
at sTOthetic products such as fat or glycogen 
which we obs^e m cells, something more than a 
shift m the equihbnum of the reactions due to j 
surface forces is necessary Such a condition 
favouring synthesis could only operate for a time 
until the surface became saturated We must 
therefore postulate some additional mechanism 
whereby the synthesised product is removed from 
the sphere of action, for if it diffused off the surface 
agam it would be subject to the equihbnum con 
ditions which are preset m the solution It may 
be that the arrangmnents m the cell are such that 


only small amounts of the substrate are dealt with 
at a time, so that complete synthesis is achieved 
and the synthetic product removed 

We have also to consider how the synthetic 
product IB protected in the cell from the disruptive 
agonciCB which exist there Arrangements for 
t&s purpose must be present, since wo know that 
substances may accumulate in cells which contain 
enzymes that hydrolyse them Whatever these 
arrangements are, they appear m certam instances 
to be closely associated with the life of the cell, for 
after death they cease to operate and the synthetic 
product IS again broken down Hoaever difficult 
it IB to form a conception of them, it may be noces* 
sary to do so, smee they must form a p^ of any 
system which is put forward to explain synthesis 
as a result of the intervention of surface phenomena 
We may now consider two syntheses m which 
there is httle or no doubt about the raw materials 
or some of the chemical reactions involved These 
are the production of glycogen and of proteins 
It has been proved that when glycogen breaks 
down m the hver it gives nso to glucose Lohmann 
and also Barbour have succe^ed m obtaining 
glycerol extracts of hver and muscle which 
hydrolyse it, but the product appears to be a tn 
saccharide and not glucose No enzyme which by 
itself hydrolyses glyc >gcn to glucose has yet been 
obtain^ from ammal tissues It is of interest that 
pancreatic and sahvary amylase produce isomaltose 
from glycogen Those results suggest that there 
may be some conhj^ational difference between 
glycogtn and starch which accounts for their 
difference m behaviour with diastatic enrymes 
Be that as it may, it appiArs natural to assume 
that the synthesis of glycogen from glucose in the 
cell IS brought about by the simple reversal of a 
hydrolysis which may bo catalysed by enzymes under 
appropriate conditions These conditions have, 
however not yet been realised m vttro Barbour 
was unable to demonstrate any synthesis of glyco- 
gen from the tnsacchande produced by the muscle 
enzyme even m highly concentrated solutions 
This failure to obtain evidence of the syntbesis 
of glycogen from the products of its hydrolysis 
makes it legitimate to consider whether we are 
nght in adopting the orthodox view that the syn- 
thesis of glycogen from glucose m the living oeU is 
brought about hy a reversal of action of the enzyme 
or enzymes which hydrolyse it There are other 
facto which ment consideration in any discussion 
of its mode of synthesis in the bodv When 
an ammal is fed hberally With glucose or fructose, 
it converts a part of them mto glycogen m the 
hver The evidence for this is mdubitable It 
imphes, therefore, either a conversion of fructose 
mto glucose before the condensation to glyco- 
gen occurs, or a conversion of both mto some 
common form of hexose which then undergoes 
the condensation Further, there is a consider- 
able amount of accredited evidence that many 
sabstanoes not belonging to the sugar group can 
be converted into glucose m the ammal Dody 
Snob snbstanoee, therefore, mpst be regarded as 
potential glycogen formers W^tever the processes 
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may be which eventually reeult m the production 
of a hexoee from these diverse subetancea, the most 
remarkable thing about them, to mmd, is 
that the hexoee is always d glucose Wo have no 
satisfactory explanation for this striking stereo- 
chemical performance, but the facts suggest that 
the condensation of the two — or three — carbon 
amts to a hexoee is brought about under such 
specific conditions of stram that only the d glucose 
configuration can result, much as coins must be 
imntra in a defimte mould to become currency 

A consideration of all the data which have been 
accumulated regarding the synthesiB of glycogen 
makes it probable that more than the mere re 
versal of enzyme action is concerned It is certain 
that the cells in which it occurs must be suppbed 
with oxygen Fletcher and Hopkins showed with 
muscle that its structure must m mamtamed, and 
with liver the synthesis certainly only takes place 
m the mtact organ Do not these facts point to 
the conclusion tnat it h only the living cell that 
can bnng about this synthesis f And if this be so, 
cannot we go further and suggest that the sub 
stances from which glycogen is produced, or bodies 
derived from them, must first become bound up 
with, or at some etam form an integral part of, the 
living structure bemre they are converted into 
glycogen? The evidence at least suggests that 
some such conception of the process may not be 
far from the truth 

We may now pass to the consideration of the 
synthesis of proteins In the early part of this 
century, due largely to the elegant methods intro 
dnced by Emil Fischer, rapid Mvances were made 
m our knowledge of the struoturo of proteins 
These advances led to a picture of protein structure 
which has become generally accepted, namely, 
that the protein molecule is formed by the umon 
of ammo acids through an amide linkage 

The investigation of the structure of proteins, 
which arc closelv allied in ongm, composition, and 
general chemical behaviour by immunological and 
m part by chemical methods, has taught us how 
mtncate the mechanism must be by which they 
are built im The facts brought out bv the classical 
work of Dakm and Dale on the albumm of the 
duck s and hen s egg serve to exemplify this The 
only chemical difference that could be shown be- 
tween these two proteins was concerned with the 
di^Kwition in the molecule of some of the leucine, 
aspartic acid, and histidine But when used as 
antigens in the anaphylaotio reaction they were 
markedly specific 

These results mdicate that the chemical struc 
ture of the molecule is different m proteins which 
are very similar both m general chemical properties 
and in biological origin They suggest that the 
protein molecule produced by a particular type 
of cell IS alwa3rs built up in a distmctive and, so 
far as we can determine, an unvarying pattern 
We may deduce from this that idthough ue general 
method of protein synthesis — that is to say, the 
mechanism by which ammo acids are joiii^ up 
— may be the same m all cells, yet there must 
be Mrangements m the cell which enable only 
No.31^,Vol 126] 


one particular, final pattern to reeult from the 
synthesis 

What are the methods by which the ammo acids 
are caused to combme » The use of proteolytic 
enz^es in an attempt to bnng about synthesis 
under conditions which have been partially success- 
ful with other substances has mten bran tried 
and nearly as often has failed Two examples of 
^tem synthesis by enzyme action have been 
desonbed The most acceptable of these is Taylor’s 
production of a piotanune by a glycerol extract 
of clam liver from the products of its complete 
hydrolysis The other is the preparation of so 
railed plastems from the products of the pcurtial 
hydrolysis of certam proteins by pepsm A com- 
prehensive review of the subject of plastem forma- 
tion by Wasteneys and Borsook, who have them- 
selves made notable contnbutions to this problem, 
has led them to the belief that m this phenomenon 
wo have a true resynthesis of protein from some of 
the more complex of its hydrolytic products 

Even if this be accepted as a possible explana 
tion, it still leaves many questions regarding pro 
tein sjrnthesis unanswerM, and not the least diffi- 
cult of these is the problem of how the separate 
ammo acids are brought together to form the 
spooiho proteose substrates which one must pos 
tulate as combining — and m a definite order — to 
produce the particmar protem which is character- 
istic of the cell which s^thesises it 

The process by which the substance of the cell 
is increased, the building up of protoplasm, is one 
which must be closely alliM to protem synthesis, 
since the material we call protoplcUm is constituted 
for the greater part of amino acids, umted, so far 
as can be ascertamed, by the same sort of linkage 
that we find in proteins The protoplasm of the 
dead cell responds to all the tests by which we 
identify protem, it is subject to the action of 
hydrolytic agents in the same way, and yields 
identical products when hydrolysed 

Ought we not therefore to look for some of the 
mechanisms of protem synthesis m the processes 
which operate when the uving cell grows, and can 
we by any stretch of imagmation account for this 
by a reversal of the action of one or more hydrolytic 
enzymes * It appears inconceivably difficult to do 
so The extreme specificity of the reaction, which 
necessitates that at a given phase of the synthesis 
one particular ammo acid and that one alone can 
be added as the next link m the molecule, requires 
such a multiphcity of enzymes and such a remark- 
able degree of control of their action as to be almost 
outside the range of probabihty When wo re- 
member, however, that one of the prune attributes 
of life IS that it is a dynamic condition, it does 
become possible to form a conception of protem 
synthesis m relation to that fact The experiments 
cd Willstattm: and others have shown that to some 
extent the spemfioity of enzymes is accounted for 
by the ‘ earner ’ with which they are associated 
It » not inconceivable that a catalyst capable of 
bringing about the umon of ammo acids m the 
living cell and ultimately fashioning its proto- 
plasm may be attached to or associated with a 
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‘ oamer ’ which, instead of having a fixed oaa- 
figuration, as with the enzymes that we can extract 
from the dead cell, has one which u contmuaily 
varying, this dynamic state being oharaotenstic 
of the uving material of the cell 

If, further, we could assume that the variations 
m the configuration of the oamer were oyobo, 
always going through a defimte senes of phases, 
it might be possible to account for the fact that at 
any murtioular phase of the cycle the configuration 
would be such as to favour the synthetic umon of 
one particular amino acid rather than any other 
because of its spatial arrangement The assump 
tion of oyoho changes m simple or complex hving 
oi:^iBms IS not new m physiology, and it is not 
unlikely that they occur m parts even of the cell 
itself 

The possibility that protem synthesis is assooi 
ated with some part of the cell which is undergoing 
cyclic changes, and is thus ahve, raises the inter- 
esting question of the site of this and possibly other 
syntheses, such as those of fat and glycomn Are 
all parts of the cell, that is to say, both nucleus 
and protoplasm, to be regarded as ahvo m the 
sense I have indicated, and therefore to be con 
sidcred as regions in which 83 mthese 8 depending on 
life can be brought about I 

It IS necesaary not to confuse the terms untabihty 
and life It is true that what we term imtabihty 
18 usually taken to imply that the tissue which 
shows it IB living but talung the nerve fibre as an 
example, it would appear that the maintenance, 
for a time at least, of the imtabihty of protoplasm 
and its restoration when it has dirappeaied — ^but 
not irreversibly — does not require the presence of 
the nucleus It may require oxygen or the pre 
sence of certain ions, but this may merely mean 
that the labile state of the protoplasm has 
been upset by the products of the coll s activity, 
and removal of these will restore it to its irritable 
condition 

Wo have no evidence that imtabihty as a mani- 
festation of what wo call life is more than the 
possession of extremely labile strucluros, sensitive 
to minute environmental changes The nucleus, 
on the other hand, is essential to the oontmuous 
life of the cell and its growth It appears also to 
determme very largely the magmtude of the ro 
spiratory processes which occur in it at rest, though 
not necessarily the excessive respiration observed 
in the recovery from functional activity (^an we 
therefore go so far as to say that the nucleus is the 
seat of those synthetic activities of the cell which 
appear to depend on its living character rather 
than on its imtabihty, or have we to regard the 
protoplasm as equally living, so that it is able to 
reproduce itself and m addition bring about such 
syntheses as those of fat and glycogen 1 

There is something to be s^ in favour of the 
idea that the protopmsm is not hving m the sense 
m which the nucleus is, and therefore is less likely 
to be the seat of oertam synthetic processes It is, 
I think, quite a tenable view that protoplasm is 
made up, laroely but not entirely, of combinations 
of ammo aoimi such as we find m the protems, and 
No 3185, VoL 126] 


I that It 18 synthesised by the nucleus to serve spjMial 
as well as oertam general requirements These 
special requirements must and do vary greatly 
' with each typo of cell 

Consider the mammalian erthroblast The 
pnnoipal substance in its protoplasm is the protem 
nnmoglobm It is doubtful whether tlua cell 
exists except to produce hasmoglobm When it 
has maturra, the nucleus domnerates and dis- 
appears leaving the red blood corpuscle Along 
with this the lespuratory activity of the cell praoti 
cally disappears too, and there is not much dis- 
coverable in it except hffimoglnbin It is certainly 
now not living m the sense in which its progemtor, 
the erythroblast, was Is it not reasonable to 
suggest, therefore, that the production of h»mo- 
globin as the erythroblast grows and matures is a 
function of the nucleus and not of the protoplasm 
of this ctll » All semblance of fiuiiher synthesis of 
hasmoglobm certainly disappears when the nucleus 
goes The adoption of such a view does not imply 
that faavmg produced the protoplasm of a coll the 
nucleus has nothing more to do with it Wo know 
that in some indefinable way the nucleus m most 
cells controls the structure of the protoplasm and 
maintains its labihty, but we have no knowledm 
as yet of the mechanism by which this is brought 
about 

One property of proteins, which may account m 
a general way for the presence of protein hke 
structure m protoplasm, is their buffering power 
The nucleus is probably the most labile part of the 
cell Thu chemu al n actions proceeding m it may 
demand an environment that has to be finely 
controlled as remrds changes in reaction or the 
concentration of certain ions The protoplasm 
may thus sirvc as a protective laytr between the 
nucleus and the external world, guarding it from 
changes which would otherwise terminate its 
existence The known properties of the proteins, 
both chemical and physical, may be useful to this 
end, to whic h they are almost ideally smted 

Even if we can accept as possible the unorthodox 
I view that the nucleus is the only living part of the 
cell, and is therefore the onlv part that can bring 
about syntheses which depend upon life, it does 
not solve our ditficiilties in explaining how they 
are achii ved It merely narrows down tho possible 
sites in the u 11 m which they occur The nucleus 
itself IS a complex structure, and we have as yet 
few experimental methods for elucidatmg it 
Most biologists would, I think, agree that the cell 
: has anson by a process of evolution trom some 
thing simpler and eventually from nonliving 
matenals It cannot have oome as a ‘ bolt from 
the blue If we regard the nucleus as tho only 
living x>art of the oell, then we may justly regard 
the protoplasm as something that has been acquired 
or developed m tho process of evolution and is 
now necessary to its existence We do not know 
dehmtelv, however, of nuclear material which is 
living and devoid of its protoplasmic envelope un- 
less such an arrangement is present m the bacteria 
But the mvestigation of filterable virases has 
given an indication that material poaaeming the 
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pnme attnbate of life namely the power of re 
producing iteelf exists possibly in simpler forms 
than we nnd in the smallest vtsible ormnisms 
If we agree that the cell has evolved from some 
thing simpler then we might expect to find such 
elementarv forms of life coexisting with it did we 
but know how to look for them The filterable 
viruses may represent such forms and their 


chemical characters may resemble those that we 
Snd m the nucleus of the cell The ability to 
synthesise protem may be a property whirh Imng 
material only acquired at a late sta^ of its evolu 
tion and that property may be one which in the 
process of time has come to be essential for the 
mamtenuioe of the complex structure of the nucleus 
as we see it to day 


An Anthropometnc Investifation on Twins 


T he latest contribution to the now considerable 
mass of literature bearing on the resemblances 
and difFerences between twins is a valuable memoir 
by Dr Percy Stocks ( A Biometnc Investigation 
of Twins and their Brothers and Sisters Atmcia 
of Evgentes vol 4 April 1930) The testa and 
measurements were made dunng 1925 27 on twm 
children snd their brothers and sisters m elementary 
and central schools of the London County Council 
the ages of the children rangmg from three to 
fifteen years The characters considered m the 
present memoir — others will be dealt with later — 
include height weight length breadth and 
horizontal circumference of head mti rpupillary 
distance blood pressure pulse rate respiration 
rate eye colour hair colour facial resemblance 
on an arbitrary scale of four classes and finger 
pnnts The total number of children ixammcd 
was 832 (392 boys and 440 girls) of whom 663 were 
members of twm pairs 7 wore surviving members 
of triplets a few were odd twins who had a brother 
nr sister at school and the remamder were cither 
siblings of twins or pairs of siblings unconnected 
with twins the latter being necessary to form a 
comparative group 

An investigation on such data is obviously not 
a simple matter It is desired to compare (1 ) mono 
zygotic twins (2) dizygotic twins (3) other siblnqpi 
with regard Mth to mdividual measurements 
(means standard deviations etc ) and correlations 
or diffcrenct s between pairs As was first pomted 
out recently by Dr R A Fisher the proportions 
of monozygotic and dizygotic twins amongst pairs 
of the same sex may t/ a chamettr ta normalli/ 
dtMnbuied be estimated from the available data 
and the frequency distribution of differences 
analysed but this does not give wholly what 
IS wanted Separation of monozygotic from di 
zygotic pairs on the basis of facial resemblance only 
18 by no moans so satisfactory as the unpractised 
observer might suppose Dr Stocks concludes 
(p 81) that only about two thirds of like sexed 
twins can be at once sepemted by facial resemblance 
into two groups labellea i^ntii^ and fraternal , 
and even for these groups other evidence suggests 
that the dia^osis is r^ly incorrect m a small 
^portion The final conclusion reached is tiiat 
finger punts form the beet fundamental test with 
anthroppmetno measuremento ^ig^t and head 
measurements) to decide doubtfu oases, and 
deflmte rules are laid down for the purpose 
Assuming this analysis made thm is a furtiier 
trouble due to the great range of age amonipt the 
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children observed and differences of sox Were 
the data subdivided mto am and sox groups the 
numbers m each groiro woidd be too few for valid 
comparison This dmoulty is surmounted by con 
verting all measurements to standard age and sex 
and only these converted or corrected measure 
ments are used Further to increase the virtual 
numbers on which a comparison is based by using 
relative deviations different measurements may 
be pooled together for example all the static chat 
acters as Dr Stocks terms them — height the three 
head measurements and interpupillary distance 

linally m an mvestigation of this kmd errors 
of measurement and the errors mvolved m the 
fact that only single measurements wore taken 
of such flnetuating characteristics as pulse and 
respiration rates are of much more importance 
than they would be m most anthropometnc in 
v( stigatioiis To obtain mformation on these 
points and enable correction to bo made repeated 
observations were earned out on five individuals 
for fifty days How important is this correction 
for errors and day to day vanation may be seen 
from the fact that correlations between sibbngs 
are raised by about 90 per cent for pulse rate 
40 per cent for respiration rate 20 to 31) per cent 
for blood pressure though only by much smaller 
amounts of 0 25 to 2 per cent for the dimensional 
measures 

Making these corrections mean correlations for 
the three groups work out as follows (Table XI 
p 103) 


1 

Nod t\rin 

•IbUw 

Dkqrwith) 

twha 

twtiu 

Height 

0 49 

0S6 

090 

1 Head dimei eiona 

045 

0 45 

0 83 

I Weight 

OSS 

0 46 

004 

Blo^ proeRUie 

040 

OSO 

0 81 

Pulae and reapiratiou 
Aggregate of 10 obaraotera 

1 0 87 

0 30 

0 47 

080 

0 85 1 


The results suggest that oonelations for non twm 
siblings do not differ appreciably from those fw 
dizygotic twins Hereditary constitution appears 
to be more important m comparison with environ 
ment in regard to height and weight rather less 
BO m regard to head measurements, stall less m 
regard to blood pressure and least of all m pulse 
and respiration rates Duygotio twins are m these 
data, on the whole inferior to their brothers and 
nsters m the physical measurements but this » 
oertamly not the case with monozygotio twins, 
except perhaps as regards weight 
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Science Medals of Great Britain, Ireland, and the Dominions 

rpHE abaenoe of any oonneoted and moluaive plying with this standard executed m silyer or 
J- account of the terms of the trusts and foun bronze is preferable to a medal of poor mterest 
dations under which the science medals of Great and intent produced m the gold medium In 
Bntam Ireland and the Dominions are allotted one case design is paid for from available funds 
whether also of yearly biennial triennial or of in the other gold vidue What might prove a 
longer mterval m distribution forms sufficient legitimate source of pleasuro and pn^ to the re 
reason for an attempt to fill this gap by bringing cipient may be sacnnoed for a gift horse in metal 
together information upon the different awt^ w^ or frankly udy There are however 

l^ile various academies and societies inoorpor limiting difficulties which cannot be overlooked 

ated and other have from tune to time instituted Mixed committees charged to discuss and decide 
gifts of this description information regarding upon the institution of medals not infrequently 

them IS often scanty and moreover is not well display a regrettable lack of judgment At the 

known It is proposed to divide the awards in end some compromise is inevitable \et m the 

three classes (1) General (2) Physical and semoe of science medalhc art may find surviving 

Il^thematical Sciences and (3) Biological Sciences compensations notwithstanding these pains and 
(mcluding Geology and Geography) penalties 

For many years m oountnoa where scientifio Generally it is meumbent on the artist designer 
studhes have been pursued the award of gold of a modem srienco medal to portray on his ob 
silver or bronze medals at varying intervals m verso the lineaments of some person whose achieve 
reoogmtion of notable researches has been so ments are coimectul with the ratsen d etre of foun 
oeptra as an honourable and tangible egression dation If in regard to the reverse his hands ate 
of contemporary opimon regardmg their character not unduly tied symbolism imagination and 
(uid worth In addition the practice is veiy poetic fancy have scope for exercise The reverses 
generally observed of allocatmg gifts of money — of medals of earher centunos present an infinite 
m otber words pme«— for work in identical fields vanety of design and device Most of them drew 
a course which it would be more affectation to deny inspiration m some form or other from Greek and 
IS substantially parallel m purpose with the custom Roman coins where the figures of dcitios with 
of awarding me^ls In any event both methods their attnbutes were symbolised They serve the 
have been practised by world known academies designer of the science medal m that he may 
and societies associate pagan denvatives with modem develop 

In Great Bntwn compared with other countnes ments of plulosophy and natural knowledge On 

the award of medals for past and current achieve the reverse of the Nobel gold medals awaked for 

ments in science finds fuller favour it must be physios and chemistry we see Nature jiersonified 
confessed than that of monetary prizes though as the goddess Isis But the reverse of the gold 

it IS true medals are frequently accompamed by medal struck m 1607 by the Royal Swedish Aoa 

the gift of bdbnoes of funds associated with the demy of Sciences to commemorate the two hun 
respective foundations But here such allotments dredth anmversory of the birth of Lmnseus de 
are very moderate m amount sccueely to be con picts a student dissecting a flower the art here is 
sidered as prizes The Bntish tendency is mostly wholly pictorial m conception 
m the dueotion of the establishment of fellowships An authontative critic has remarked that 
and post graduate endowment whereby the pur more than anjrthmg else the medal in its rc 
smt m vanous branches of natural knowledge may strained hmits proves that art has nothing to do 
be provid^ for or definite research wok pro with mere quantities and that within the small 
moted However no rule exists and societies and circle of a disc of metal the great artist can make 
individuals are free to consult their own dictates his appeal as unerringly and as powerfully as upon 
and form their own opimon regarding the kind of square yards of canvas It is m chief to Fienoh 
stimulation uid the quality of effort it is desired to artiste working durmg Gie penod sinoe 1870 that 
oontmue or inaugurate we owe much that is in agreement with the fore 

Oertam oonsiderationa respecting types of science going comment The medals of David Chaphun 
medals may be referred to thou^ at the risk Dubois and Boty commemorate men and women 
of bemg didaotioid A well proportioned artistic and signalise great events after the fashion of the 
medal appeals to perstuis of good taste and dis traditions of the early Itahan and Qermui de 
orhmnation espeoialfy if m appropriate manner signon and over and above is fumy and charm of 
It de no*«w ito and purpose An example com debul The late M Roty stood at the head of 
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these artists In a letter which the writer received 
from him m 1898 he says ‘ The rectangular form 
of medal was only adopted a few years ago 1 was 
the first to re employ this form, and it was so 
successful that mv colleagues m France and in 
other countnes followed my example The habits 
of sheep are very much the same m all countries ” 
The wdl known rectangular plaquette of Pasteur 
was by M Roty 

Medals of satirical implication designed to pro 
voke ridicule, were m circulation at the end of the 
sixteenth and throughout the seventeenth cen 
tunes In the most part they bore reference to 
current and acute political tuid rebgious contro 
veisics, and hence do not concern ns here But it 
IB worthy of note that science does not appear to 
have suffered from the satire of the die sinker 
Even at the time of Jenner’s discovenes though 
many lampoons and caricatures dending the 
smallpox preventative were published no satinciJ 
medal was issued 

In the preparation of modem medals the usual 
procedure of the artist designer is to make a model 
in modellmg wax on slate, to scale From this a 


oast m plaster is taken, which may bo worked over 
and serve as the final model Bronze oasts can 
now be obtamed by the expert founders If a 
struck medal is required, a oast in steel is made 
from the plaster model and from it convex dies in 
soft steel are produced by the ‘ reducing machine ’ , 
after hardening, they serve then their mission, 
which IS to punch out the concave dies for striking 
the medal 

Reference was made recently in this journal 
(Oot 5, 1920, p 557) to the observation of Gur 
witsch that when the tip of one actively growing 
omon IS brought near to the tip of another growing 
omon whether end on or broadside on, mitosis is 
stimulated m the latter m the neighbourhood of 
the growing tip of the former , from which is de 
duo^ or forewadowed an attractive hypothesis 
of biological and fields of force, a counterpart 
of the fields of force of physical science Can it 
be that the medalhc art of a distant future will 
have to consider the onion seriously , that whore 
as we already have Pnmula and Nepenthes (Darwin 
medal, Royal Society) a future designer may have 
to include Album in his hat of possible ilchneations < 


I. General. 


Royal Society of London 

Copley Oold Medal — Founded m 1736, anaing 
from a legacy derived in 1709 from Sir Godfrey 
Copley &rt , F R S , and for some time used 
otherwise than in medalhc gifts Bestowed annu 
ally upon the hvmg author of such philosophical 
research, either pul^hed or comroumcatod to the 
Society, as may appear to the council to be 
deserving of that honour No distinction of 
nationahty governs allotment 
Royai Ju^ls — Two gold medals were founded 
by King George IV , the nants being oontmued by 
successive sovereigns Ihey are awarded annually 
(subject to royal approval) for the two most im 
portant contnbutions to the advancement of 
natural knowledge, published ongiually in His 
Majesty’s dominions within a pen^ of not more 
than ten years and of not Joss than one year of 
the date of the award The obverse of each medal 
bears the head of the reigning sovereign 
See, for other medals awsraed by the Society, 
Physical and Mathematical Sciences smd Biological 
Sciences sections 

Brltlsli Association for the Advancement of 
Science 

Montreal Medal — During the Montreal meeting 
(1884), the decision was taken to commemorate the 
visit by founding a bronze medal for annual award 
by McGill Umversity for proficiency m apphed 
sciences Theobversebearsthcheadof James Watt 
Toronto Medal — From the income of a fund 
raised by members who attended the meeting 
(1924), two bronze medals and gifts of books are 
awarded annually to selected students of the 
Umversity of Toronto 

South Afrtca Medal —To commemorate the visit 


(1905), a fund was raised among the members who 
made the journey for the provision and endowment 
of a medal or studentship for bonth Afncan students 
The medal was struck in broim from designs by 
Mr Frank Bowehor The symbolical figure on the 
reverse has smee served the Association as a badge 
hollowing umn the meeting m South Africa ui 
1929 a medai for scientific workers m South 
Afnoa not exceeding thirty years of age has been 
instituted, under an arrangement between the 
Bntish and South African Associations 

Asiatic Society of Bengal 
Str Wflltam Jonei MemoruU Medal — Awarded 
biennially for Asiatic researches in science The 
next award falls due in 1931 
See also Biological Sciences section 

Royal Society of Canada, Ottawra 
Flavelle Gold Medal — The gift of Sir Joseph 
Flavelle of Toronto, and first awarded m 1925 It 
18 allotted to fellows of the Society or others for 
original work in science or literature of especial 
merit The medal is not necessarily bestowed 
annually Smee 1027 it has been awarded only 
for work m science 

Royal Society of Edinburgh 
Ketth GMd Medal — Instituted m 1820, and 
awarded biennially, together with a sum of money 
from the fund, for the most impiMtant discoveries 
m science made m any part of the world, but oom- 
mumcated by their author to the Society, and 
published first m its Traneaettons * In 181^ pro< 
vision was made, during any biennial ^nod, for 
a substantive mode m adjudication The medal 
bears the bust of John Naper on tho obverse 
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MahdougaU Brisbane Gold Medai — Instituted m 
18S5 by Sir Thomas Makdougall Bart president 
1832-60 and awarded biennially tocher with a 
sum of money from the fund to suw person for 
such purposes for such objects and in such manner 
as shall appear to the council most conducive to 
the promotion of the mterests of science hor 
1930-31 the medal (and prize) will be awarded for 
an essay paper or other work having referenn to 
any branon of scientific mqmry either mattnal or 
mental Open to all men (A soiencc Ihe obvt rse 
of the medal bears the head of the founder 
Ste also Biological Sciences section 

Royal Irish Academy 

Cunningham Gold Medal — Instituted under the 
bequest (1789) of limothy CSinninghani of Grays 
Inn and first awarded m 17% Medals have not 
been allotted since 1885 the interest of the fund 
having been devoted to the publication of mi moirs 
The bead of Lord C hailemont first preside nt of the 
Royal Irish Aiademy appears on the obverse of 
the medal 

Royal Society of Tasmania 
Socifty s Medal — hounded in 1927 fot the rccog 
nition of eminence in researth and for work of 
outstanibng merit on behalf of the Society and the 
Stati Awarded at inUtvals (imsiiettivo <f sex) 
Tht regulations arc icstnctm as reganls residence 
in Tasmama an 1 membership of the Society Ihe 
medal is oval in shape and is struck in bronze 

African Society 

Society 8 Cold Medal — hounded in 1920 by Mr 
Henry b Wellcome a member of council for 
annual award in nspect of eminent services 
rendered to Africa A sdver medal was also m 
stituted by him at the same time m recognition of 
kindred sorviccs The medals are m memorial of 
Mary Kingsley I ho first lecipicnt was Sir Harry 
Johnston 

Royal Institute of British Architects 
OnaaeU Oold Medal — Awarded annually for 
meritorious work in constructive architecture 
The Institute has a senes of medals at its dis 
posal fur the encouragement of vanous branches 
of architecture We select one which bears relation 
to questions mutually concerning the architect and 
man of science 

Royal Society of Arts 

Albert Medal — Instituted in 1862 as a memorial 
of H R H the Pnnee C onsort Struck in gold it 
18 awarded for distinguished merit in promotmg 
Arts Manufactures and Commerce Ihe first 
bestowal was made in 1864 to Sir Rowland Hill 
and annual]) smee irrespective of the nationahty 
of the recipient The obverse bears the head of the 
Prince Consort 

The Society also awards annually ten or twelve 
silver medals for the best papers read dunng the 
session 


Royal Scottish Society of Arts 
Keith Medal — The Keith Prize was founded m 
1813 by Alexander Keith to be applied m sums 
of money or medals in rewarding inventions 
improvcmints or discovtnes m the useful arts 
The award frequently oonsists of a medal together 
with a sum of raonc y 

Bnebane Medal — Xhe Brisbane Pnzo was insti 
tuted 111 1856 b) Sir Thomas Makdoueall Brisbane 
Bart to bo awarded eithir in a medal or a medal 
along with plate books r money to the authors 
(or inventors) of communications of merit 
Hcpfii/m Melal —Tht Hepburn Prize was 
founded in 1862 bv John Stewart Hepburn for 
inventions and communications approved by the 
Society 1 he award (annual or bicnmal) frequently 
consists of a medal tegether with a sum of money 
Society » Melal — Awarded at the discretion of 
the council as a means of recognising special 
services rtmlend to the Society or m such other 
manner as the Society may approve Tht medals 
may be struck eithc r m gold sdver or bronze 

Royal Asiatic Society of Great Britain and Ireland 
Society 8 Gold Medal — Instituted in 1897 to 
oommemotaie the sixtieth year of reign of Queen 
Victoria Awarded Intnnially m recomution of 
distinguished services m Oriental rose arch 
Burton Memorial Medal — Instituted in 1926 to 
celebrate the bnth centenary of Sir Richard F 
Burton Awarded tnennially in connexion with a 
lecture dealmg with the life of Burton and his 
contributions to Oriental literature an I studies of 
Fastcin life and character Also m respect of 
bis explorations and travels and geographical 
achievements or those of othci famous explorers 
whose travels have ltd to an incicewc of get graphical 
and ethnological knowledge Ihe medal is struck 
m silver the obverse litars the head of Bui ton 

Royal Empire Society (formerly Royal Colonial 
Institute) 

Society 8 Gold Medal — lirst awardel m 1914 
for a monograph on an Imiwrial subject After 
191 5 the gift fell into abeyance durmg the remaining 
period of the War On its revival in 1925 it was 
decided to award the medal fot the work adjudged 
to bo the best recent book on a subject of Imperial 
interest 

Royal Society of I Iterature 

Society 8 Gold Medal — Tht *'ociot> w ui founded 

S ' George IV m 1823 and incorporated m 1825 
e first award of a medal was made m 1825 and be 
stowed upon James Rennell h R S the geographer 
Awards are made at varying intervals The 
obveise of the medal bears the head of (xeorge IV 

Royal United Sendee Institution 
Instxtulion Gold Medal — hounded m 1874 and 
awarded annually for the beet essay on a naval 
and mihtary subject alternately The obverse 
bears the he^ of Athena 
Chesney Memorial Oold Medal — Founded m 
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1900. and awarded at intervals to “the author of 
any specially eminent work oalonlated to advance 
nuliti^ science or knowledge m the Empire” Tlie 
medal was instituted to commemorate the services 
of General Sir George T Chesney, K C B , B E 

Cheater Society of NatunU Sdence, Literature, 
and Art 

Ktngtley MemoruU Medai — Founded m 1877, 
and awarded ‘ for having contributed materially 
to the promotion and advancement of some branch 
or department of Natural Science ” The medal 


commemorates the Rev Ciharles Kingsley, founder 
of the Society The medal is struck m bronze, 
and bestowed annually The obverse bears tiie 
head of Kingsley 

Victoria Institute, or Phlloeophlcal Society of 
Great Britain. 

Langitome Orchard Prize— A silver medal for 
a prize essay on a subject bearing on science 
and relimon First given m 1926 and again in 
1929 An open Bibm is insonbed on one side of 
the medal 


II. Physical and Mathematical Sciences. 


Royal Society of London 

Rumford Gold Medal — Founded m 1796 by 
Count Bumford, F R S , and first awarded m 1800 
Bestowed biennially upon the author of the most 
important discovery or useful improvement m 
heat or light during the preceding two years The 
medal is also struck m silver the obverse be^ 
the head of Bumford 

Davy Gold Medal — Founded m 1869 under the 
will of Dr John Davy, a brother of Sir Humphry 
Davy Awardetl annually for the most important 
discovery m chemistry made m Europe or Anglo 
Amenra The obverse bears the bust of Davy 

Sylweter Medal —Awarded tnennially f<» the 
encouragement of mathematical research, ure 
spootivo of nationality, and m honour of the life 
work of Prof J J Sylvester, F B S First allotted 
in 1901 The medal is struck m bronze , the 
obveise bears the bust of Sylvester 

Hughes Gold Medal — Founded under the will of 
Prof D E Hughes F R 8 , who died m 1900 
Awarded annually for original discovery in the 
physical sciences, particuloriy electncity and mag 
netism, or their apphcations Ihe medal is allotted 
without icstnction of sex or nationabty , the 
obverse bears the head of Hughes 

See also General and Biological Scienoos soctaons 

Royal Dublin Society 

Boyle Medals — ^Founded in 1895, and awarded 
on tho recommendation of the Committee of 
Science and its Industnal Apphcations in rocog 
mtion of scientifao work of outstanding merit done 
by Irishmen or m Ireland, and not restnotod to 
members The medals are struck m bronze , the 
obvene bears the head of Robert Boyle from a 
bust of him m the possession of the Society Two 
medals may be awarded annually, but in practice 
bestowals occur at irregular intervals 

New Zealand Insdtute, Wellington. 

Hector Memorud Medal — Founded in 1912 m 
honour of Sir James Hector, F R S , m association 
with a Hector Research Fund The medal is 
struck m bronze, and bestowed annually in rota- 
tion for the following subjects bo^y, chemist^, 
ethology, geology, physios (moluding mathe 


maticB and astronomy), zoology (moluding animal 
physiology) Awarded to that investigator who, 
working withm the Dominion of New Zealand, 
shall have done most towards the advancement of 
that (allotted) branch of science In 1910, Sir 
Ernest Rutherford received the medal for re 
searches m physics 

Royal Aeronautical Society 
Stmtns Gold Medal — Awarded annually for the 
best paper read m any year before the S^iety on 
any science alhed to aeronautics, for example, 
meteorology, wireless telegraphy, instruments 
Allotted to a member or non member 
Taylor Gold Medal — ^Awarded annually for the 
most valuable jiaper submitted or read during the 
previous session before the Society Allotted to a 
member or non member 

8w Charles Wakefield Gold ifedof —Awarded 
annually to the designer of any mvention or 
apparatus tending towards safety m flymg 
Society s Silver Medal — Awi^ed at the dis- 
cretion of the oounoU for some advance m 
aeronautical design Allotted to a member or 
non member 

Society's Bronze Afedol —Awarded under tbd 
same conditions as those for the silver medal, but 
for some less important advance m aeronautical 
design 

Royal Astronomical Society. 

Soapy's Odd Medal — Instituted m 1823, it was 
first awarded m 1824 to Babbage m respect of 
his calculatmg machine , also to Enoke for his 
detenninatioa of the elhptio orbit of Encke’s 
comet Awarded annually, as may be expedient, 
for discovery m astronomy or research m the 
science The obverse bears the bust of Newton 
Jackson Omit Medal — Arising from a personal 
fund established m 1861, the fi^ award came up 
tor allotment m 1897 Struck m bronze, it is 
bestowed at mterva^ of not lees than three nor 
more than seven years, and for the promotion of 
astronomy The obverse bears the bust of William 
Hersohel 

Institution of Naval Arcbltscts. 
InsMutton’s Gold Medal — ^Awarded annually by 
the council to any person (not bemg a memb^ of 
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that body) who oommumoatee a paper deemed to 
bo of exceptional ment The gift was established 
m 1877 

Chemical Society. 

Faraday Medal — Instituted m 1868 m connexion 
with the establishment of a Faraday lectureship, 
and usually awarded to foreigners Struck in 
bronze, and bestowed at varying intervals The 
obverse bears the head of Michael Faraday The 
first award was made to Dumas m 1869 
Longetaff Medal — Instituted m 1881 in connexion 
with a donation for research work in ohemuttry, 
provided bv Dr G D Longstaff Awarded tn 
ennially It is struck m bronze, and the obverse 
bears a portrait of Longstafi 
Harrxson Memorial Pnze — In 1922 the Society 
established a memorial fund derived from fnends 
and colleagues of CJoloiul Edward Fiank Harrison, 
Deputy Controller of the Chemical Warfare Depart 
ment dunng the War, having for application a 
tnemual pn/e for the most mentonous and promts 
mg ongmal investigations in chemist ry by a natural 
bom Bntish subject of either sex A bronze medal 
allotted with the gift reproduces in scale the 
Society’s War Memorial plaque 

Institution of Chemical Engineers 
Oibome Reynolds Medal — Founded m 1928 the 
gift of Mr F A Green Awarded annually for 
mentonous work accomplished for the advance 
ment of the Institution Ihe medal is struck m 
silver 

Moulton Odd Medal — Pounde<l m 1029 
Awarded annually for the best chemical engineer 
mg paper of the year of a mature character , 
re^ before the Institution and published in the 
Transadwms Awards may be mode to non 
members The obverse bears thi head of Txirtl 
Moulton 

Society of Gtaemlcal Industry. 

Society 8 Gold Medal — Aw arded biennially by the 
Society for conspicuous services to apphed chem 
istry, by research, discovery, mvention, or im 
provements, or to the Society in the furtherance 
of its objects The recipient may be of any 
nationality, and not necessarily a member The 
medal was first presented in 1806 
Messel Memohal Medal — A gold medal (with 
an honoranum) is awarded biennially, and com 
memorates Dr Rudolph Messel, F K S , an ongmal 
member and benefactor of the l^iety The medal 
IS allotted for special distinction in science, litera 
ture, or pubhe affairs The obverse bears the head 
of Dr Messel The first award was made m 1922. 

Institute of Ghonlstry of Great Britain and Ireland. 

Meldda ifedof —Founded m 1921, the gift of 
the Society of MaocabiBans Awarded annually 
to the chemist “ whose pubbshed chemical work, 
issued within the year prior to bestowal, shows the 
most promise ” The recipient must be a Bntish 
subjei^ not more thwa tlurty years of age at the 
tune of the completion of the work The medal is 


struck m bronze the obverse bears the bust of 
Raphael Meldola FBS 

Franldand Medal — Founded in 1927, on the occa- 
sion of the jubilee of the Institute, as a meminial 
to the first president. Sir Edward Frankland, 
FBS The medal is awarded annually, and is 
struck in bronze, the obverse bears the bust of 
Frankland 

Society of Dyers and Colourists, Bradford. 

Perlnn Gold Medal — Instituted in 1908 m honour 
of Sir William Perkin president in 1907, and 
awarded at intervals of two or three years for dis- 
eovcries or work of outstanding imTOrtance m 
connexion with the tmetonal arte The obverse 
bears the bust of Perkin whirh was modelled by 
F W Pomeroy B A 

Dyers' C ompany a (lold Research Medal — Insti 
tuted in 1908 and awaided annually fur a paper 
submitted to and published by the Society of 
Dyers and Colourists m the vtai, embodying the 
results of scientihe nscarrh or techmeal mvestiga- 
tions cornu cted with the tinctorial art 

The ‘ioctttyi Medal —Instituted m 1908, and 
awarded occasionally m recognition of work of 
exceptional merit larrud out under the Society’s 
Bcseaich Scheme It may be struck either m 
gold silver, or bronze 

Manchester Association of Engineers 

Constantine Gold Midal — First awarded for the 
year 1001 4, and annually since thin Ihe gift 
was established by Mr E G (xinstantme, a jiast 
president of the Assmiation, with the object of 
encouraging papers eontammg original or other 
matter convoymg the roost useful information to 
the Association upon the practice and theory of 
cngineenng The medal may bo allotted to non- 
mi mbers m the As'iociation 

Society of Engineers 

Presidents Gold Medal — ^Awarded annually by 
the president, through the council, for a paper on a 
subject of general mterost coimeetMl with engmeer 
mg Instituted m 1886 The obverse boars the 
Society's seal , the reverse is engraved w ith parti 
oulars of the paper which « cured the gift, the names 
of the author and tho president who awarded the 
me^l, with the date 

Institution of Engineers and Shipbuilders in 
Scotland 

Railway Engineering Gold Medal — Founded m 
1865, and awaked annually for commumeations m 
railway engineenng and practice 

Marine Engineering Gold Medal — Instituted m 
1865, and awwled annually for commuiucations on 
subjects in manne engineen^ 

Inslilutton Odd Medal — l^unded m 1866, and 
awarded annually for subjects not withm the scope 
of the railway and manne engmeenng medals 

The obverses of these mewds bear the bust of 
James Watt. 
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BnginMiint Inatltut* of Cwutda 
The Inbtitute awards four medals named reapeot 
ively the Ozomln Kennedy Leonard and Plum 
mer each concerned with some aspect of engmoenng 
science 

Institution of Civil Engineers 
Telford Oold Medal — The question c f instituting 
a medal to be awarded for mentonous memoirs was 
considered in 1827 Ihomas lelfird FRS the 
first president dud in 18M and through a b< quest 
made b> him for the provision of annual premiums 
the Institutions Teuoid medal uas bmtowed m 
1837 anl annually since Ihc award is not 
limited to {laiicrs on any particular subject or sub 
lects The obverM of the medal bears the head of 
Itlford 

lamei l\att (told Medal — tcunded in 1858 and 
awarded to the author oi authors of a paper on 
any engincenng subject usually one dealing with 
mechanical tngiucenng Iho obveisc bears the 
bust of Watt 

Oeorge Stephen vm Oold Medal — Foundc 1 m 1881 
for award to the author or authors of a paper on 
any enguuinng subject The obverse bears the 
ho^ of Stephenson 

Kelvin ( old Me led — In 1918 a memorial window 
was placed in Westminster Abbey on behalf of the 
engineers of the British Fmpire and of the United 
States of America A portion of the memorial 
fund was made available for the fiunding of a 
Kelvin gold medal f ir triennial anard for (fistinc 
tion m engineering work or uivcstigation of the 
charaiter uith ahich Lord Kelvin was especially 
identified I he first bestowal was made in 1920 
The obverse b ars the I ust of Lonl Kelvin 
N B — The Institution of ( ivil Fnginoi rs acts as 
an administrative body the award of the medal 
being m the hands of a committee consisting of 
the presidents for the time being of eight of the 
leading engincenng institutions in Great Bntain 
which considers recommendations 
( oopers Hill War Memorial Medal — Founded m 
1921 by the Coopers Hill Society m memory of its 
members and relatives of members who fell m the 
War In the annual award of the Institution of 
Civil h ngineers and allotted to the author of the 
best paper for a selected professional subject The 
medal is struck in bronze 
Howard Gold Medal — founded in 1927 For 
quinquennial award to the author of a treatise on 
any of the uses or properties of iron or to the in 
ventor of some new and valuable process relating 
thereto Ihe first bestowal was made m 1927 as 
part of the Howard (jumquennial Prize awarded 
smee 

Institution of Electrical Engineers 
Faraday Medal — Founded in 1921 to commem 
orate the fiftieth anmversory of the first ordinary 
meetmg of the Society of lelegraph Kngmeers (now 
the Institution of Flectncal Kngmeers) Awarded 
annually either for notable scientific or mdustnal 
achievement in electrical engineering or for con 
spicuous service rendered to the advancement of 


electncal science without restnottons as regards 
naticmality domicile or membership of the Institu 
tion btruck m bronze the obverse bears the head 
of Michael Faraday 

Coopera EM War Memorial Medal — Founded in 
1921 % members of the Royal Indian Engmeenng 
College Coopers Hill and awarded annually by 
the Institution of Civil Enmnters and tnenmolly in 
turn by the Institution of Electncal Kngmeers the 
School of Military Engmccn^ Chatham and the 
School of Forestry Oirford Tne medal is struck m 
bronze 

Wtllana Oold Medal — lounded m 1895 by sub 
sinption and awardcil tnennially alternately by 
the Institution and the Institution of Mechamcal 
Fngmeers for the best paper dealing with the 
utilisation and transformation of energy tnated 
espeeially from the pomt of view r f efficiency or 
economy The obverse of tht medal bears the 
head of Peter William WiUans Ihe first award 
was made m 1897 and by the Institution of 
Flectncal I ngmeers 

Institution of Gas Engineers 
Birmingham CM Medal — Founded m 1881 by 
funds received from the gas undertakings and com 
pamos gas engmters and manage rs and constructors 
of gas plant m the Birmingham ai ea It is aw arded 
at the discretion of the council for OnginaUty m 
connection with the manufacture and apphcation 
of gas such quahfication to be mterprete 1 in its 
WKiest possible sense Allotted at intervils of nut 
less than two years without distinction of nation 
ahty 

H E Jones Tondon GM Medal — Founded m 
1905 by the late Mr H F Jones a post president 
of the Institution and bestowed annually It is 
awarded for the best contribution dealing with 
The prmciples mvnived m the construction of 
works or plant for the manufacture or distnbution 
of gas The pomts of good management of a 
gas undertaking consider^ m relation to the 
management of labour and popularising the use of 
gas for general purposes or improvement m car 
bonising and purifying processes or in the develop 
ment of residuals 

Institution Gold Medal —Awarded at the dis 
oretion of the council at varying intervals to the 
author of a paper read at a meetmg of the Institu 
tion which IB considered worthy of such recogmtion 

Institute of Marine Engineers . 

Denny Gold Medal — Founded m 1891 and offered 
annually for a paper of merit by a member The 
head of the founder Mr Peter Denny appears on 
the obverse 

Institute a Stiver Medal — hounded m 1922 and is 
awarded annually for a paper of merit read by a 
non member 

Institution of Me c ha n i ca l Engineers 
Thomas Hau leaky GM Medal — h ounded m 1914, 
arising from a fund established by Mr Thomas 
Hawksley to perpetuate the memoiy of Thomas 
Hawksley FRS twice president of the Institu 
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ticm. Awarded annually for the beet original paper 
read at a mneral meeting of the Institution or 
printed in the Proceedings during the preceding year. 

WtUans Ootd Medal. — Founded in 1896 by sub- 
scription and aweirded triennially by the Institu- 
tion and the Institution of Electrical Engineers for 
the beet paper dealing with the utilLsation and 
transformation of energy, treated especially from 
the point of view of efficiency or economy The 
obverse of the medal bears the head of Peter 
William WUlans. The first award was made m 
1897, and by the Institution of Electrical En- 
gineers. 

Instltutton of Water Engineers. 

Whitaker Medal. — Founded in 1927, through a 
fund placed at the disposal of the Institution by a 
member (desinng to remainannnymous),theintercst 
on which to be used for a bronze medal to be given 
annually to the author of the best paper each year 
dealing with the application of geology to water 
engineering The donor intendeil that the gift 
should be nut only a stimulus and encouragement 
to research, but should also tend to memorialise 
the late William Whitaker, F.R.S , the eminent 
geologist The obverse bears the head of Whitaker, 
from the rendering of Mr Frank Bowcher. The 
first award was made in 1930 for a jiapcr by Mr. 
U. C H. Walters on “ The Hydrogeology of the 
Chalk of England ”. 

Institute of Britleh Foundrymen. 

Oliver SltMta Odd Medal —Established in 1921 
by the National Ironfouruling Employers' Federa- 
tion and presented to the Institute to encourage 
and reward efforts made by its members to impart 
knowledge on the practice and theory of founding. 
Awarded annually. The obverse bears the head of 
Oliver Stubbs. 

Iron and Steel Institute. 

Bessemer Odd Medal. — Founded in 1873 by Mr. 
(afterwards Sir Henry) Bessemer, and awanlcd 
annually for distinguished merit in promoting the 
metallurgy of iron and steel. 

Andreto Carnegie Gold Medal. — Founded m 1901 
by Mr. Carnegie. It is awarded to the author of the 
paper considered to be the most mentorious of those 
presenteil in any one year The award of this 
medal remained in abeyance during the War, and 
for some years afterwards , m 1 927 the reports 
of research work submitted within the previous 
thirteen years were considered, and three awards 
were made. Since 1927 no further award has been 
m^e. The obverse of the medal bears the bust of 
Andrew Carnegie. 

Gold Medal of the Blacksmiths’ Company, CUy of 
London. — An offer by the Court to award 
annually a gold medal bearing the arms of the 
Company was accepted in 1919. It was agreed 
that the council of the Iron and Steel Institute 
should recommend every year the name of a 
member for the award, preference being given 
(other things be^ equal) to members who were or 
had been students or apprentices practically en- 


gaged in the working or the manufacturing of iron 
or steel, or had achieved work of merit or import- 
ance in connexion with the manufacture of iron 
and steel. The first award was made in 1920. 

London Mathematical Society. 

De Morgan Odd Medal. — Following the death of 
Prof A. Do Morgan, in 1871, it was decided to 
establish a medal in trust for the advancement of 
mathematical science, and as a memorial of the 
Society’s first iiresident The gift is of triennial 
allocation, open to matht maticians of all countries, 
and IS not restricted to any particular branch of 
mathematical study. The die was entrusted to 
'Thomas Woolner, R A , and the bust of Do Morgan 
appears on the obverse of the medal The first 
award was made in 1884 to Prof A t'ayley. 

Royal Meteorological Society. 

Symons Gold Medal. — Foundcil in 1901, and 
awardeii bieiuually for distinguished work ilone in 
connexion with meteorological science, irrespective 
of sex or nationality. The obvi'rse of this memorial 
medal bears the heail of (t. J. Symons, F R.S., 
founder of the British Rainfall Organization. 

Institution of Mining and Metallurgy. 

Institution Odd Medal. — Founded in 1902, and 
awarded annually for conspicuous services m the 
advancement ot the science and practice of mining 
or metallurgy. 

Canadian Institute of Mining and Metallurgy. 

Leonard Odd Medal — Awarded annuHlly, through 
a fund estabhsbeil by Lieut -Col R. W. lioonard, 
for the best paper on a mining subject, communi- 
cated either to the Engineering Institute of Canada 
or to the ( 'anadian Institute, and open to all classes 
of members of either body 

Banddph Bruce Odd Medal. — An annual award 
for the most notable contribution in the field of 
practical mining, metallurgy, or geology, to tho 
advance of the mining industry of Canada Pro- 
vision has been made (1929) by His Honour R. 
Randolph Bruce, Lieutenant-Governor of British 
Columbia, for the Ruceessive award to members of 
the Institute of ten gold medals. 

North of England Institute of Mining 

and Mechanical Engineers, Newcastle-on-Tyne. 

Oreenwell Medal. — Awarded cither in gold, silver, 
or bronze, at the option of the council of the Insti- 
tute, to tho writer of a papi-r recording the results of 
experience of interest m mimng, and especially 
where deductions and practical suggestions are 
made by the writer for the avoidance of accidents 
in mines The modal is provided out of a fund of 
£100 given by the late Mr. G. C Greonwell in 1900. 
The bead of the donor appears on the obverse of 
tho medal 

Institution of Petroleum Technologtate. 

Boverton Sedioood Medal. — In 1921, Mr. A. 
Duckham expressed a wish to establish such gift 
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to oommemorate the late Sir Boverton Redwood, 
fooudor of the Ingtitution and its first president 
The award is biennial and for a paper papers 
deemed to advance knowledge of the tedinology 
of petroleum The oonnoil decided m that 
in the first instance papers should be considered 
from so far back as 1919 the year following the 
War Accordingly the first awara as for 1919 21 
was made to M PaulGhambner who described the 
revised method of workmg the petroleum deposits 
at Pechelbronn Alsace The medal is struck m 
bronze and allotted irrespective of nationality 
The head of Redwood appears on the obverse 

Manchester Literary and Philosophical Society 

Dalton Medal — Founded in 1804 but the first 
award was not made until 1898 the medal bemg 
adopted for presentation on such occasions as the 
Society may determmt The last recipient 
(1919) was Sir Pmest Rutherford The obverse 
bears the henl of John Dalton Iho mulal is 
struck m bronze 

Royal Philosophical Society of Glasgow 

Ctraham Gold Medal — l<oundul m 1878 Candi 
dates for the award are required to enter a paper 
givmg an account of an unpublished original re 
seuxin in any brant h of chemical science pure or 
applied The modal is allotted for the particular 
research considered of the highest merit and moat 
likely to aul in the advancement of chemical science 
The award may take the form as desired of (1) the 
medal in gold (2) the medal m bronze and scien 
tiflc instruments or books (3) the medal m bronze 
and the balance of the fund for application in 
chemical research Lhe obverse ui the medal 
bears the bust of Thomas Gra^m with the date 
of his birth and death (This medal has not been 
allotted f(r some years The original fund pro 
vided also for special lectures in chemistry and the 
whole income is now made available mainly for The 
purpose of the Graham Lectures ) 

Royal Photograpblc Society of Great Britain 

FxhihxUan Medal —First awarded m 1877 twenty 
four years after the Society s Exhibition was m 
auguratt 1 The medal is struck m bronze The 
obverse bears the head of H R H the Pnnee 
Consort 


Ptogrtu Medal — Founded m 1878 Awarded m 
recogmtion of any mvention research pubhcation 
or e^bition which m the opmion of the council 
shall have resulted m any impwtant advance m 
the development of photograj^y The medal is 
struck in silver 

John TratU Tailor MmoneA Medal — Instituted 
in 1898 and struck in bronze the medal is bestowed 
in association with a memorial lecture The 
obverse bears the bust of Taylor 
Hunter and Driffield Memorial Medal — Instituted 
m 1920 and struck m silver the medal is bestowed 
in association with a memoruil lecture 

Physical Society of London 
Duddell Medal — hounded m 1922 as a memonal 
of Wilham Duddell h R S and awarded annually 
irrespective of nationahty and sex for contributions 
to the advancement of knowledge by the mvention 
or design of scientific instruments or by the dis 
covory at material used in their construction The 
medal is struck in bronze the obierse bears the 
bust of Duddell 

Institution of the Rubber Industry 
Cotwyn Gold Medal — Established through a gift 
made by Lord Colwyn and first awarded m 1928 
It IS allotttd annually for conspicuous services of 
a scientific or technical character bearmg on the 
improvement or development of lublier manu 
faoture or production lhe reoipiont must be a 
Bntish subject The obverse of the modal bears 
the bust of Lord Colwyn 

Royal Statistical Society 

Howard Medal — Instituted m 1873 and bestowed 
upon the author of an essay on some branch of 
social statistics selected by the council The 
medal is struck m bronze and competition is not 
bmited to fellows of the SocieW The obverse 
bears the bust of John Howard F R S 
Giw Medal — Instituted in 1891 in honour of 
Dr William A Quy IRS Awards are confined 
to follows of the bociety and to those who are 
adjudged to ment distmction on account of original 
contributions to the theory or practical applications 
of statistics The medal may be of gold silver or 
bronze The obverse bears the bust of Quy 


111 Biolog:ical Sciences (including^ Geology and Geography) 


Royal Society of London 

Darwin Medal — ^Ansing from the transfer m 
1885 of an International Darwm Memonal Fund 
a silver medal is awarded biennially m recogmtion 
of work of acknowdedged distmction (especially m 
biolo^) m the field m which Charles Deurwin mm 
self laboured The obverse bears the bust of 
Darwm Bestowal may be made without distmc 
tion of nationahty or sex Fust awarded m 1890 
Buchanan Gold Medcd — Awarded quinqueniually 
m respect of distinguished services to hygienic 


science or practice m the direction either of ongmal 
research or of professional administrative or con 
struotive work Bestowal may be made without 
distmction of nationality or sex First awarded m 
1897 The obverse bears the head of Sur George 
Buchanan FRS 

See also Oeneml and Physical and Mathematical 
Sciences sections 

Asiatic Society of Boigal 
Barclay Memonal Medal — ^Awarded biemually for 
conspicuously important contributions to memcal 
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Off biologioal BOienoe with reference to India The 
next sward faUs due m 1931 

AnnanddU Memonal Medal — ^Awarded tnenni 
ally for important oontnbutions to the atudy of 
anthropology in Asia The next awMd falls due 

migsf 

Joy Oobtnd Law Memonal Medal — ^hounded in 

1929 by Dr Satya Chum Law and for tneiinial 
award for conspicuously important work on zoology 
m Asia The first award was made m February 

1930 

Pavl BruM Memonal Medal — Instituted in 1929 
through funds provided by the Bruhl harewell 
Committee lo be bo^wed tnomually for 
meritorious researches m Indian botany m com 
memoration of the life work of Prof Paul J Bruhl 
a teacher of botany in India ohiefiy in Calcutta 
The first award will bo made in 1932 

See also General section 

Australian Association for the Advancement 
of Science 

Mueller Memorial Medal — In 1902 the Associa 
tion accepted a fund in thf hands of the Mueller 
National Memonal Committee with the view of 
founding a medal m memory of Baron Sir Ferdinand 
von Muelltr long identified with research work m 
natural science in Austraha The interest of the 
fund 18 allocate 1 for a bn nze mi dal awarded 
biLimially to the author of important contributions 
to anthropological botanical geological or zoo 
ligical science published originally within His 
Majesty s dominions i reference being ala ays givtn 
t j work having special leferencc to Australasia A 
money gift may be allotted Avith the medal 
Rectangular in shape thi obverse bears a quarter 
length presentment of von Mueller 

Royal Sodsty of Edinburgh 

NeiU Gold Medal — Instituted in 1851 and 
awarded biennially or tncnnially together with a 
sum of money from the fund for a paper of dis 
tmguished merit on a subject of natural history 
by a Scottish naturalist presented to the Society 
during the penod or it may be awarded for a work 
or pubheation by some distinguished Scottish 
naturalist m some branch of natural history 
bearing date withm five years of the time of award 
The obverse of the medal bears the head of Patrick 
NeiU LLD 

Bruce Medal — Instituted m 1923 to com 
memorate the work of Dr W S Bruce as an 
explorer and scientific mvestigator m polar r^ons 
Open to workers of all nationahties with a pre 
ferenoe for those of Scottish birth or ongm 
Awarded biennially m bronze with a sum at 
money for some notable contribution to the 
naturtd sciences to be m the nature of new 
knowledge the outcome of a personal visit to polar 
regions on the part of the recipient The ^yal 
Physical Society Edmburgh and the Royal 
Scottish Geographical Society assist m the allot 
ment 

See also General section 


Royal Society of New South Wales Sydney 
Clarke Medal — ^The Society was inaugurated m 
1867 by the Rev W Branwhite C larke (F R S 
1876) On his death m 1878 a medal m his honour 
was founded which is awarded annually for re 
searches m natural science and struck m bronze 
The obverse bears the bust of Clarke 

New Zealand Institute Wellington 
Hutton Memonal Metial — hounded m 1909 m 
honour of Capt Frederick Wollaston Hutton 
IRS in association with a Hutton Resewch 
huiid The medal 18 struck m bronze and bestowed 
not oftener than once in every three years uTOn 
persons who have made st me noticeable eontribu 
tion m connexion with the /oology botany or 
geology of Now Zealand Ihe awards are made 
only to those whj have rcetived the greater part 
of their education in New Zealand or who nave 
resided m New A aland for not loss than ten years 

Royal Society of Tasmania 
Johnston Memonal Melal —In as<K)ciation with 
a lecture this medal struok in bron/e was estab 
hshed by pubhe subsenptu n to commemorate Mr 
R M Johnston a pioneer geologist ( leceoaed 1918) 
author of The Geology of Tasmama Awarded 
at intervals the first recipient (1923) was Sir T 
Edgeworth David h R S The obverse boars the 
bust of Johnston 

Royal Anthropological Institute 
Huxhy Memonal Medal — Awardcl annually m 
association with a memonal lecture given by some 
distinguished anthropologist either British or 
foreign The medal is struok m bron/e the 
obverse bears the bust of fh mas Henry Huxley 
Rivers Memonal Medal — h ounded m 1923 and 
awarded for specially montonous field work m 
physical or cultural anthropology prefircnce being 
given to the claims of Bntish subjects or fellows of 
the Institute Ihe modal is struck m bronze the 
obverse bears the bust of Dr W H R Rivers 
IRS 

British School of Arclueology In Egypt 
Petne Memonal Jfedol - 1 ounded m 1923 and 
awarded every five years for archdoological work 
by English speaking workers The obverse bears 
the bust of bir Hinders Petrie h Rb long con 
cemed m exploration and research m Egyptian 
archseology The modal is struck in bronze 

Society of Apothecartos of Lemdon 
Society s Gold Jfedof —Instituted m 1926 and 
awarded usually annually for services rendered to 
the science of therapeutics The obverse bears the 
eflBgy of Galen by T H Paget after Wilham 
Wyon, R A 

Royal Botanical Society of London 
Society s Gold Jfedal —Founded m 1840 and 
awarded for excellenoe m applied botany or fion 
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culture The Society was incorporated in 1839 lor 
the promotion of botany and its application to 
manufactures medicine and the arts Silver and 
bronze medals are also bestowed 

Institute of Brewing 

Harare Brown Oold Medal — I oundcd in 1026 and 
awarded tnuinially for eminent services on the 
scientific or technical side of the fermentation 
industries there being no disqualification m respect 
of nationality or sex in bestowal The obverse of 
this memonal medal bears a rephea of a crayon 
portrait of H T Brown h R S by Sargent 

Chadwick Trust 

Chadutrk Oold Medal — Founded under the 
testament of Sir Fdwin Chadwick K C B m 
association with a pnre and awarded to such 
officer of the mt dical services of the Army Navy or 
Air horct os shall dunng the preceding five years 
have s{ ecially assisted in promc ting the health < f 
the men if the forte to which he is attached 
through medical and sanitaiy work or other 
8( i( ntifie researches 

Royal Geographical Society 
Fovnder a Gold Mr lal — At the foundation of the 
Society in IK M) its Royal Patron King William IV 
granted an annual premium of fifty gumeas for the 
encouragement an 1 pnimotion of geographical 
science and discovery The fifth recipient received 
It in the form of a gold mt lal and awards have 
been from that date though not mvariably 
medalhc On the accession of Queen Victona the 
annual grant was continue! and it was resolvetl 
that for the future two gold medals should be 
awarded in taeh year (a) the Founders medal 
to lioar on the obverse the portrait of the founder 
(6) the Patron s me lal to bear the pi rtrait of the 
reining sovereign The two medals are equal m 
vahie and m honour 
Patron a Oold Medal — (See above ) 

1 tcloru) Medal — On the deatli of Queen Victona 
in 1901 the council instituted the Victona Medal 
to be awarded from time to time for conspicuous 
ment in soiontifie n search m geography The 
medal biars on the obverse the portrait of the 
Queen (as in youth) 

Royal Scottish Geographical Society 
Socrety a Gold Medal — Instituted m 1890 and 
conferred by the council on distinguished geo 
graphers and travillers irrespective of nationahty 
m consideration of special services to geographical 
science Awarded at suitable penoda os also silver 
and bronzi repheas in the same type 
Luingatone Oold Medal — Instituted m 1901 by 
Mrs A L Biuce in ^memory of her father Dr 
Lavmgstone Award^ annually irrespective of 
natio^ity for distinguished service to gcographi 
cal exploration or research The obverse of the 
medal bears the bust of David Livingstone 
Bruce Medal — See Royal Society of Edinburgh 
Biological Sciences section 


Geological Society of London 
WoUaaUm Oold Medal — First awarded m 1831, 
and established through the will (1828) of Dr 
William Hyde Wollaston F R S The obverse 
bears the bust of Wollaston The medal is bestowed 
annuaUy 

Mur^taon Medal — Founded m 1871 under the 
conditions of a geological fund established through 
the will of Sir Rcxlonek I Murchison Bart h R S 
Awarded annually in bronze The obverse bears 
the bust of Murobjson 

I yell Medal — Foundeil in 1873 through the will 
(1875) of Sur Charles Lyell Bart i R S and first 
awarded in 1876 The obverse of the medal which 
18 struck in bron/e boars the head of L> cU It is 
bestowed annually without restriction of country 
or sex 

Btgaby Gold Medal — hounded in 1876 by Dr 
John J Bigsby h R S Awardi d biiiuually with 
out nstriciion of country The obveise bears the 
bust t f Bigbby 

Preatuteh Cold Medal — Founded in 1896 through 
the will of Sir Joseph Pristwieh h R S Awarded 
tnennially without nstnction of country or sox 
The obverse bears the bust of Prestwieh 

Royal Horticultural Society 
rhe Society was founded in 1864 it aims at 
spreading a knowledge i f the science of horticulture 
Various medals appheable to different branches of 
the science are awanlod We select thcsi associ 
ated with the early history of the Societv and of 
historic mterest 

Bankaxan Medal — Institute I m 1820 in com 
memoration i f Sir Joseph Banks h R S one of tho 
founders of the Society Struck m bronze silver 
and silv er gilt tho obverse bears tho head of Banks 
KnxglUxan Medal — Instituted m 1816 m com 
momc ration of Thomas Andrew Knight h R S 
president 1811 38 Struck in bronze sdver and 
silver giH the obverse boars the head of Knight 
Ltrtdley Medal — Instituted m 1866 m com 
memoration of T>r Tohn Lmdlejy IRS sometime 
seoretarj Struck m bronze silver and silver gilt 
the obverse bears the head of Lmdley 

Victorxa Oold Medal of Honour — Instituted m 
1897 in commemoration of the sixtieth year of reign 
of Queen Victona and awarded to Bntish horti 
cultunsts selected as deservmg of special honour at 
tho hands of the Society 

Linnean Society of London 
Lmnean Odd Medal — hounded m 1888 and 
awarded annually to a biolopst of eminence 
usually to a botamst and zoologist m alternate 
years The obverse bears the bui5 of Liniusus 
Tratl Medal — hounded in 1910 m association 
with a fund established by Prof J W H Trail 
F R S to encourage study that throws hght upon 

the substance known as raotoplasm or the physical 
basis of life Ihe medal is struck m bronze and 
bestowed at mtervals of not less than five years 
ihe obverse bears the bust of Linneus 
Cnap Medal — hounded m 1912 and awarded m 
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aaaooiation with a fond eetabbshed by Sir Frank 
Crup Bart in recognition of the best paper deahng 
with microscopical research by a fellow and pub 
hshed by the Society since the previous award 
The mo^l is struck in bronze and bestowed at 
mtervals of not lees than five years The obverse 
bews the bust of Luuueus 

Medical Society of London 
FothergiU Gold Medal — ^Awarded tnennially for 
significant advances in medical science The 
Fothcrgilhan modal was first awarded in 1787 m 
1803 It was awarded to Edward Tenner From 
1803 the administration of the trust has been m 
conformity with a scheme of the •Chanty Com 
missioners The most recent award (1020) was to 
Sir Thomas Lewis i K S The obverse of the 
medal bears the bust of Anthony Fothergill M D 

Royal Society of Medldne 
Socuty s Gold Medal — Awarded tnennially to a 
man of science (or a woman) who has made valuable 
contnbutions to the science and art of medicine 
Estabhshed in 1020 through funds provided by the 
late Dr R Murray Leslie 
Jinntr M monal Medal — bounded m 1806 by 
the I pidcmiological bcKtety (now merged m the 
above society) in recogmtion of the greatest 
medical service ever done to man Awarded 
struck in bronze for services in the prevention and 
control of epidemic disease Ihc obverse be ars the 
bust of Jenner 

Britisb Medical AssoclaUon 
Aaeociation Gold Me lal — 1 ounded m 1877 and 
bestowed annually bor Distmguibhod Merit 
Awards ore made to those who shall have con 
spicuously raised the character of the medical 
piofession by scientific w ork by extraordinary pro 
fessional services or by special services rendered 
to the Association 

Britisb Medical Association Australia Branch 
Aasoctalton Gold Medal — ^The bederal Committee 
in Australia instituted a medal in 1924 for dis 
tinguished service and for the purp^ of per 
petuatmg the appreciation of the Federal Com 
mittee of simial services rendered by members of 
the British Medical Association in Australia 

British Medical Association South Africa Branch 
The institution of a medal has been decided 
on regulations for award are under consideration 

Liverpool School of Tropical Medicine 
Mary K\ng»ley Medal — Commemorates the work 
of Mary Kinj^ey m West Africa and bestowed m 
recogmtion m diirtmguished scientific achievement 
There is no restnction as to nationshty m the 
award The medal is struck m bronze and the 
obverse bears the bust of Mus Kingsley 

Phannaceutlcal Society of Great Britain 
Hardmry Memorted Gold Medal — Founded m 
1876, and awarded biennially for high eiMellence 


in the prosecution orpomotion of original research 
m the chemistry and natural history of drugs 
The medal commemorates Daniel ^11 Hanbury, 
remembered for his researches m matona medica 
the obverse bears his head 
Hamaon Leetureahtp Medal — bounded in 1921, 
and associated with a biennial Itcture on a subject 
relating to the science and proctiu of pharmacy 
Iho modal struck m silver commemorates Lieut 
Col E b Harrison deputycontrolhr of the Chemi 
cal Warfare Department during the War The 
obverse beais the head of Harrison 
The Society also bestows annually the silver 
Pereira Medal as the result of examination to a 
pharmaooutu al chemist The medal (founded m 
1860) commemorates Jonathan Pereira the classic 
teacher of matena modioa 

Royal College of Physicians London 
Baly Gold Medal bounded in 1866 arismg 
from a trust fund established by Dr 1 D Djrster 
in memonam Guliclmi Baly M D Awarded 
biennially to the pirson who shall be deemed to 
have most distinguished himself in the science of 
physiology especially during the tw > vears im 
mediately preeedmg and is not restricted to British 
subjects The obverse bears the bust of Baly 
Moxon Gold Vtdal — hounded m 1886 through 
a trust fund established as i mcmonal of Dr Walter 
Moxon Awarded tne nnially to the person who is 
deemed to have most distinguishwl himself by 
observation and research m clinical medic me Be 
stowal IS not restricted to British subjects The 
obverse bears the bust of Moxon 

Weber Parkea Medal and Pn e — Provision is 
made under the terms of a trust establwhi d m 1 895 
by Dr (afterwards Sir) Hermann Weber m memory 
oi Dr E A Parkes for a prize of one hundred and 
fifty gumeas accompamecl by a silver medal The 
subject scheme of the pnze n lates to tuberculosis 
The allotment is tricmual and is not restricted in 
nationality The obverse bears the bust of Weber 
B\aaet tlaukxna Gold Medal — Instituted m 1896 
as a memorial to Dr braneis Bisset Hawkins and 
bestowed tnennially on some duly quahfied medical 
practitioner who is a Bntish subject and has, 
during the preeedmg ten years si^ially advanced 
samtary seienee or promoted public health Ihe 
obverse bears the bust of Bisse t Hawkins 

Royal Sanitary Institute 

Rogera Field Medal — F imded m 1901 and 
awarded in silver for the first time m 1903 It 
oommemoratee the work of Mr Rogers field a 
pioneer of sanitation and is bestowed m con 
nexion with the annual coiiness of the Institute for 
an exhibit of special ment mim a hygtemc point of 
view Ihe obverse bears the head of field 

Royal College of Surgeons of England 
Honorary {Gold) Medal — Instituted m 1802 and 
bestowed at varymg intervals In awarding the 
leading coxundcrations are liberal aets or ^ 
tmguiMied labours, researches, and discoveries, 
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eminently oonduoive to the improvement of natural 
knowledge and of the healing art 
John HwtUer Medal and Trtenntal Pnze — ^The 
medal itself, executed m bronze, was founded m 
1867, and is allocated with the (older) triennial 
pnze IVom 1925 the terms of this lomt gift 
provide for award to some fellow or member of the 
CoU^ who has, dunng the mreoeding ten years, 
done such work in anatomy, ph 3 r 8 iology, histology, 
embryology, or pathol<^om anatomy, as deserves 
special recognition The obverse bew the bust 
M Hunter 

Luter Medal — In 1020 the Collet became 
trustees of the Lister Memorial Fund, and the 
following provision is m operation That out of the 
General Fund a sum of £500, together with a bronze 
medal, be awarded every three years, irrespective 
of nationahty, m rooogmtion of distinguished con 
tnbutions to surgical science, the recipient bemg 
required to give a lecture m London under the 
auspices of the College The obverse of the medal 
bears the head of Lord Lister 

Cartwnght Medal — ^Awarded q^quennial^ m 
bronze, with an honoranum, to the author of the 
best essay upon a subject relatmg to dental 
surgery, and selected by the council upon the re 
commendation of a committee The medal was 
bestowed for the first time m 1911, and bears on 
tte obverse the head of Samuel Cartwnght, F R C 8 

Royal College of Surgeons of Edinburgh 
Caird Medal — ^Founded m 1927, in association 
with a monev gift, as a memorial to Francis Mitchell 
Gaird Regius piofessor of climcal surgery Univer 
Bity of Ecitoburgh, 1908-1919 It is to be awarded 
tnenmally m bronze for an essay on a subject in 
surgery or suigical pathology, based on personal 
observation and research, ai^ open to graduates of 
Edinburgh and to hcontiates and fellows of the 
Royal C^U^e of Surgeons who have studied in 
Edinburgh for a penod of at least two years, and 
have been qualified as practitioners for not more 
than seven years The precise design of the medal 
has not yot been settled but an award under the 
scheme will be made shortly 

Royal College of Veterinary Surgeons 
Steel Memorial Medal — Instituted m 1891 in 
memory of John Henry Steel Army Vetennary 
Depwtment prmcipal of the Bombay Yetennaiy 


College, and awarded by the oounoil tnenmally as 
a reward for scientific or litenury work of ment 
connected with the vetennary profession The 
medal is sbmok m silver, and fellows and members 
of the College ore alone eligiUe The obverse 
bears the head of Steel 

Zoological Society of London. 

Soetety's Medal — In 1837 the oounoil decided to 
" offer BIX medals annually, by way of premii^ms, 
for subjects ooimected with zoology In 1847 two 
medals (the first), struck m silver, were awarded, m 
1850 rune “ Silver medals have oontmued to be 
awarded at irregular mtervals, and for very different 
reasons, and it may be an important duty of the 
Council at some future time to revert more to the 
ongmal mtention of the Society and present 
medals annually for specific oontnbutions to 
Eoolojy , m the form of the mtroduotion of very rare 
ammalB, or for direct oontnbution to knowledge ” 
(“ Centenary Histo^ of the Zoological Society of 
London*’, 1929) The Society’s medal struck m 
bronze has usually been given to keepers for special 
services 

Royal Zoological Society of Ireland 
Animal Photography Medals — ^The council allots 
a Sliver and bronze medal respectively for sets of 
photographs taken in its gardens by amateurs 

Royal Geological Society of Cornwall 
Boltiho Gold Medal — Instituted under the will 
(1895) of Mr William Bohtho, and awarded 
annually for such member whoso attainments, 
labour, and discovenee m geology or mineralogy 
shall best deserve recogmtion llus, the senior 
scientific society of Cornwall, was founded in 1814 
The first bestowal of the medal (1896) was made 
to Prof R Ethendge, F R S 

Royal Institution of Cornwall 
Henwood GMd Medal — ^Awarded tnenmally for 
the best treatise or paper m the subjects of geology, 
mineralogy, minmg operations, botany, ormthology, 
ichthyology, conchology, or antiqmties of Corn- 
wall The gift arises under the will of Wilham Jory 
Henwood, F R 8 , who died m 1876 Bestowal is 
not confined to members The obverse bean the 
head of Henwood 
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Obituary 


Da W M W Hajfkinb. 
rpHB death of Waldemar Haffkino on Oot 20 last 
-L will recall an era m bactenology of which few 
of the active participators still survive 
The discovery in 1880 by Pasteur, that fowl 
cholera can be prevented bv the inoculation of 
hving attenuated cultures, and his success with this 
diaeaw, as also with swine erysipelas, anthrax, and 
hydrophobia, seemed to open up a field of endless 
possibihties One of the early workers to transfer 
this activity to human beings was Haffkine, who 
was enabled to go to India and moculato vast 
numbers of people against Asiatic cholera and 
bnbomo plague Following the Pasteunan tradi 
tion, he first used hving cultures, as Ferran y Clua 
(1862-1929) had done before him in Spam The 
results were not satisfactory, and later, HaiTkine 
turned to the use of killed cultures, the value of 
which had previously been shown (1884-1886) by 
D E Salmon and Theobald Smith in America in the 
case of prophylactic moculation agunst hog cholera 
Waldemar Mordecai Wolfi Hankme was bom m 
Odessa on Mar 16 (3), 1860 the son of Aaron Haff 
kino He received a classical education at Berdiansk 
(South Russia) and studied science in the Umver 
sity of Odessa (1879 83) Ho afterwards worked at 
the Zoological Museum m Odessa (1883 88) and 
then oamo west as assistant professor of physiotosv 
m the Medical School of Oenova Ultimately, he 
mode his way to Pans in the wake of Metchnikoff, 
met Pasteur, and was appointed 0889) priparateur 
at the Pasteur Institute which had boon inaugu 
rated the previous jear Ho remained m this post 
until 1893 when he went to India full of ideas of 
stampmg out cholera by prophylactic inoiulation 


Here he found a great field for his efforts and m the 
midst of his work he turned aside to combat another 
scourge — bubomc plague — ^which was begmmng to 
got a firm hold of Bombay Under his directions 
vast quantities of the protective \ acemes were made 
and inoculated on a wholesale scale In the course 
of his labours he received great pubhcity and fame, 
partly on account of the c nthusiasm of his person 
ality and partly on account of the uncnticu atti 
tude towards some of his results 
Haffkine was regarded as a kmd of second Jonnor, 
but when a study of his plague results was made 
by tho English Plague Commission m India, the 
report was, on the whole, adverse to his claims 
None tho less, he was regc^ed as a bactenological 
wizard He retired from tho India service m 1916 
and returned to Europe where ho lived for a time 
in Pans and afterwards at Boulogne sur Some 
He wrote relatively httlc of a scientific character in 
bactenology W B 


Wx regret to announce the foUowmg deaths 

Dr J V hilsden jomt editor of the rollwri/ (Tuardwin 
and author or part author of Movoml well known geo 
logical works, and treasurer from 1010 until 1021 of 
the (leological Society of London, aged seventy four 
years 

Mr C J B Macdonald an honorary life governor 
of tho Royal Agricultural Society ot England and 
editor smee 1027 of the Society s Journal on Nov 10, 
aged sixty six yeais 

Prof D R Matthews, chief drainage engineer to 
H M Ofhoe of Works, and formerly ( hadwit k pro 
feasor of municiiial engineering in the Umversity of 
London, on Nov 6, ag^ fifty seven yeais 


News and Views. 


His Majesty tlie King has approved of the following 
awards this year by tho preaident and council of the 
Royal Society in rosjiect of tho two Royal Medals 
Royal Medal to Prof O W Richardson, for hw work 
on thermionics and spectroscopy, Royal Medal to 
Prof J E Marr, for his pioneer work m the accurate 
zoning of the polaeozoio rooks The following awards 
of medals have also been mode by the president and 
oounoil Copley Medal to Sir William Bragg, for hia 
distinguished contributions to crystallography and 
radioactivity , Rumford Medal to Prof Peter Debye, 
of Leipzig, for his work relating to speoiflo heats and 
X ray spoctrosoopy , Davy Medal to Prof R Rohm 
•on, for his work on the oonstitution and synthesis of 
natural products, and for hia oontnbutionB to the 
theory of otgamo reactions , Darwm Medal to Prof 
Johannes Sohmidt, of Copenhagen, for hia woik on 
extttided CMeanognqihioal expeditaona, and for his 
genetic studiea m an imals and plants , Msdal 

to Sir Vsnkata Ramon, of Calcutta, for hia atudisa on 
tbs abnormal aoattenng of h(dit 
Thx following 18 a hst of those rsoommeodsd by the 
prendeot and oounoil for eleotion to the oouno^ of tiie 
Sooisty at tbs oamvsnMury meeting on Deo 1 
No 3185, Voi. 126] 


Prettdeni bu: P Gowland Hopkins Treasurer Sir 
Henry Lyons , iSerretortcs Dr H H Dale and Dr 
F E Smith f oretgn Secretary Lord Rnvloigh , 
Other Members of Council Prof F V Apjiloton Piof 
a Barger, frof A E Boycott Prof E P Cathcart. 
Sir Alfred Ewing, Prof E S (loodnch, Prof U H 
Hardy, bir Harold Hartley, Sir Ihomas Lewis, Dr 
W H Mills, Prof E A Milne, Dr A B Rendle Prof 
R V Southwed, Prof C, I laylor, Prof D M b 
Watson, and Prof W W Watte 

Sm Abthub Kxith was elected Rector of the 
University of Aberdeen on Nov 8 m suooossion to 
the late Lord Birkenhead Sir Arttiur, who was a 
non political candidate, was opposed by Ck>l John 
Buoban, M P (Unionist), and obtained a majority of 
votes m each of the ‘ nations , Mar, Buehon, Angus, 
and Moray, the total iiumben being 310 as against 
231 AHhciugh not unprecedented, the eleotion of 
a non pohtioal omididate is rare Sir Arthur sras 
formerly a student of Aberdeen and aa one of the 
most distinguiahed of its ofumm now living had a 
strong olaim on the suffrages of the msmben of his 
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of early types of man have served to support as well 
as to elucidate the Darwinian hypothesis of the 
descent of man Hw gift of lucid and graceful ex 
position has won him an unrivalled place as a public 
lecturer, as is testified by the fact that he has held 
all the lectureships open to members of the medical 
profession By his more popular writings and lectures 
he has done much to stimulate the mterest of the 
general public m the problems of anthropological 
science In his official capacity as Curator and then 
Director of the Royal College of Surgeons, he has 
indeed deserved well of the members of the medical 
profession Among the many posiUons of honour to 
which he has bemi called, it will suffice to mention 
the presidential chair of the Anatomical Society, of 
the Royal Anthropological Institute, and of the 
British Association at its Leeds meeting in 1027 
We offer Sir Arthur our congratulations on this latest 
and perha|>4 most welcome of his honours 

Th* pamphlet How to Tackle Unemplosrment 
published last week by the Liberal party, contains 
no strikingly new ideas The pohey advocated by 
its authors, Mr Lloyd George, Lord Ixithian, and Mr 
Seebohm Rowntree, differs little from that outlined 
m “ Labour and the Nation ”, which has been the 
inspiration of the Labour party for the post three 
years Neither the analysis of the causes of the 
present world deiiression and the decline of British 
basic induBtncB, nor the suggested remedies for un 
employment, boars the stamp of originality It is 
indeed unhkely tliat the Labour Government s Eco 
nomic Advisory Cotmcil, among the members of 
which are Sir Darnel Hall, Mr J M Keynes, and Mr 
O D U Cole, hod not already reeurhed much the 
same conclusions as to causes and submitted similar 
remedial schemes m even more detail than those put 
forward in the pamphlet Nevertheless, the task of 
mdustrial reconstruction will undoubtedly be made 
easier by the publication of the Liberal leaders 
selective synthesis, not the least noteworthy part of 
which IB the recognition given to the port which 
scientific and teohmeal knowledge should play m the 
future development of the Biitish Lmpue 

Ths Liberal pamphlet contrasts the position of the 
soientiho and tochmcal experts in Germany with their 
position m Great Bntam In Germany the Credit 
Banks are equipped with expert staffs capable of 
investigating both the efllcieniy of going concerns and 
the soundness of proposed indiistnal ventures , anil 
m oonsequonce even small conoems have often been 
enabled to raise necessary capital from the public 
In Great Britain the bankers are masters but have 
so far not felt it proper to accept responsibility for 
enforcing reorganisation or greater eilioiem y ’ m 
industry, largely due to the fact that they have not 
appropriate experts on their staffs or soientiho or 
teohmeal experts on their boards of directors The 
pamphlet also deals with the important part which 
science has to play m the development of those parts 
of the world where the standard of hving is very low, 
and particularly of the British Colonial Empire The 
proper mveatment of capital would enable agnoulture. 
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the beano mdustry of our ooloniee, to be developed 
■oientifloally and inevitably raise the standarda of 
life of the backward races , this, over a period of time, 
would play an extremely important part m the solution 
of the unemployment problem Both at home and 
oversees enterprise will moreasuigly take the 
form of the exploitation of new aoientifio development 
and new mventions ’ It is not suggested that it is 
the buBinees of governments to be responsible for 
mvention. but it is asserted that governments should 
assist m every way to create tlie conditions whereby 
the pursmt of mdustnal research emd the discovering 
and vrtse cqiphoation of mvention are encouraged to 
the utmost 

Ik a pamphlet entitled “ The Agnoultural Ciiais 
and the Way Out ” (Messrs Jarrold and bons. Ltd , 
Norwich, Sd ), Dr Cloudeeley Biereton points out 
that agnoulture is still the basic mdustry of Great 
Bntam and still employs the largest number of liands, 
though a million acres have gone out of cultivation 
and 100,000 agnoultunsts have left the land Since 
1922, the great majonty of farmers have been losing 
money year by yoai and there has been a progressive 
drop in the pnees of wheat, barley, and oats Pieces, 
indeed, for roost kinds of agnoultural pioducts are 
unnaturally low, according to Dr Breieton, partly 
because farmers have not orgamsed their marketing 
and partly because of the unrestricted oomiietition 
of foreign produce Traders in meat, bread, and 
vegetables have become highly organised as a result 
of the impetus given by War time organisation for 
the distiibution of food, and they have been able to 
force a lower puce on the producer and to raise pnees 
against the consumer They have ceased to intereet 
themsvlves in helping the farmer to get nd of any 
surplus during a glut, preferring to buy a more or 
less fixed amount, regardless of the supply available, 
and to retail it at more or less fixed pnooe oocoiding 
to the season Dr Brereton looks for a solution of the 
agnoultural problem m the development of some fomv 
of organised marketing, though he holds that until 
this IS deveIoi>od nothing but a guaranteed pi ice for 
wheat, with a duty on foreign malting bailey and the 
prevention of ‘dumping’, can tide the taimer over 
the interval The cost to the Government would 
giadually decrease as marketing schemes were de 
veloped The German plan of com{>eIIiiig all millers 
to gtmd a fixed ipiota of home grown wheat might 
also be adopted 

A V8i>TUL pamphlet by P Good desonbing the 
organisation of the eleotncal industry m Great 
Bntam has just been published by the Institution 
of Eleotncal Engmeers About sixty orguusations 
are desonbed, beginning with the Institution of 
Electnool Engmeers and finishing with the Bntish 
National Ckmimittee of the World Power Conference 
The Electnoal Reeewch Association (ERA) co 
operatea with thoee responsible for the laboratories 
m the universities, teohmeal colleges, and sohools 
throughout the country Thu forms a valuable Imk 
between the colleges and mdustiy The value of the 
woric done by this Assomation u known to be far m 
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exoen of the expenditure incurred The research 
earned out on overhead transmission hnee at a com 
parativeljr tnfling cost has been shown to lepresent 
a saving of 10 por cent on the three million pounds 
per annum expended on constructing these Irnes The 
Electncity Commissioners Department also, which 
has been entrusted with supervising the supply of 
electricity throughout Great Bntam, has done an 
immense amount of work The country has been 
divided mto eight areas, and very complete statiatioa 
regardmg the number and nature of the undertakings 
m these districts have been collected The Com 
missioners have paved the way for the centralisation 
of the supply, which is at present proceeding rapidly 
The Institute of Transport is linked up with the eleo 
tncal mdustry owing to the many important develop 
ments m the application of mdustry to transport 
which have recently taken place It is a little dis 
appomting to read that the total route mileage eleo 
trifled m England is only fllff 8, of which 307 7 miles, 
or nearly half, has been done by the Southern Railway 

HKBBDm and Predestmation was the subject 
of the Lloyd Roberta Lecture dohvered by Dr Bamoe, 
the Bishop of Birmingham, at Manchester Royal 
Infirmary on Nov 7 It is an effort to mould upon 
some of the biological theories of the day an mter 
pretation of the relationship of man to G^, or, per 
haps moro accurately, it may be said to be an attempt 
to support certam widely held beliefs by particular 
appeal to the notion of genes as the repoaitonee of 
unit characters 1 he general progress of the inorganic 
and organic worlds, cutoinating in civilised man, leads 
Dr Barnes to a belief m the jiurpose and mtelligent 
will of God 4fe does not believe in the inheritance of 
acquired characters, nor will ho risk being called a 
vitalist, but he is a thorough going believer in the 
gene Tennyson s words, * Man is man and master 
of his fate , must be altered to The genes are genes 
and masters of man’s fate ’ ” Now changes m the 
genes appear to be the raw material of evolution, and 
through them the creative process works, that is to 
say, if ethical theism be accepted, that m modihcations 
of the genes the activity of God is expressed Yet 
modifications of the genes, expressed m visible muta 
tions, seem to be devoid of any ethiocd character what 
ever, so that, as Dr Barnes sees the matter, good 
and evil arise with equal frequency in the variations 
associated with heredity, but ttie Divinely guided 
creative process of which we are products is active 
through the environment The determinism which 
is imphed m inhentanoe does not neoesscuily mecui 
that we have no freedom of choice 

Db Babnes goes on to say that ‘ the notion that 
evil IS due to a fall, to some act of spiritual rebellion 
against God, must be abandoned ’, since we have 
leanied that evil and good are equally likely to arise 
at ev»y stage of the evolutionary process The ‘ evil 
and gotxl ' of his argument are simply adjustment or 
maladjustment to environment the good are the 
survivors, the evil the mdividuals smothered by cir 
oumstanoes Man has so modified circumstanoes that 
now ill adjusted individuals of humanity Ae con- 
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strained to survive, and this survival of ‘ evil ’ is one 
of the great problems of social progress Wo are 
entirely with Dr Bnmos in his plea for further research 
mto the mhentance of feeble mindedness, but we 
cannot see that his appeal to the gene has furthered 
the problems with which he deals If genes are 
roalitioe, it is unpossihle to say that they are the 
ultimate sources of variation , it is equally difficult 
to believe that the action of environment is less deter 
mmistic than the variation of the ultimate units of 
life , but — and this lies at the foundation of the argu 
ment — there w no certainty m the statement that 
mutations are equally good and evil, or m the notion 
that they are causeless m the sense of bemg entirely 
fortmtous 

‘ SdBNCP and Modem Industry ’ was the subject 
takm by Sir William Pope for his Norman Lockyer 
lecture to the British Science Guild on Nov 13 
Modem man he said m the course of the lecture, is to 
no appreciable degree the mtellectual sujierior of his 
predecessor who lived m the far fringe of histone time 
1 he invention of expressive and flexible languages, the 
existence of great hteratures, the execution of gems 
of art and the development of moral philosophy 
thousands of years ago when compared with man s 
{xiwers to day, suggest that some forms of mtellectual 
expression have long since been worked out to the 
utmost limit of the capacity of the human mtolligonce 
In the study of the natural sciences on the other hand, 
there finds expression a now faculty the apphcation 
of deductive reasoning to expenmental observations 
earned out m accordance with a connet ted scheme and 
leading to an understanding of the ways of inanimate 
Nature is a new pliase m man s intellectual history 
The scientific age has provided us with a liberal supply 
of creature comforts, with more freedom from tod and 
more leisure than could have been dreamt of a century 
ago , moreover, it has seen the foundation of great 
mdustnee Modem mdustry, consistmg m the applica 
tion of science to mdustry, can serve national or mter 
national needs with economy and efficiency only when 
legislative or other control is exerted scientifically 
Sir Wdham Pope developed his argument by reference 
to the nse, decline, re birth and protected develop 
ment of the coal tar dyestuff industry in Great Britain, 
explaining the pnncipal factors controlling the situa 
tion and the form of legislative assistance which bos 
been accorded to the industry dunng the past ten 
yecu« The budding up of a vinle dyestuff imliistry m 
Great Bntam has necessanly been accompanied by 
advuitage to every branch of chemical inilustry and 
science, so that uneertamty whether the Government 
proposes nr not to renew the relevant Act causes wide 
spread embarrassment 

So much mformation concerning the manufacture 
and oonsuroption of dyestuffs m Great Bntam is avail- 
able as to afford the practical oertamty that the issue 
of national interest could be decided on questions 
of fact by a juihoial body “ Scientifically mmded 
people,” said Sir William Pope, ' whether academic or 
mdustnal, have no convictions , they frame theur con- 
oluBions and actions on the facts ” Some of the great 
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induatnM of Oreat Britain, partioularly the agnoul I special committee has been engaged m the mveatiga 


tural mdustry. are archaic m their methods and out 
look . it 18 Mgniflcaiit that m Qermaay agnoultnre is 
by tar the largest domestic consumer of chemical pro 
ducts whilst m England far too httle advantage is 
being taken of artificial manures Turning to the 
consideration of preparation for an mdustnal career, 
Bit William insisted on the profoimd distmction be 
tween education and instruction The attainment of 
a mastery over general pnnciples is a slow jirooees, 
because it mvolvee education, and the learning of 
exponmcntal methods calls for long and laborious 
laboratory traming, whilst theoretical oigamo chem 
istry for example, offers an easy task to the youthful 
trained memory It is common to find that the 
young man s handwriting and spelling are execrable 
hiB knowledge of leading facts and ideas imperfect and 
hiB knowledge of foreign languages quite inadequate 
while he is stuffed with facts relating to highly special 
ised branches of suence Sir William Pope did not 
advocate a return to the classical anil mathematical 
education of former days but he asked that the schools 
should provide an education m the broad pnnciples of 
the natural sciences and methods, supplemented by 
hbersl and simple courses of practical work m the 
laboratory Busmess men who had received a broad 
scientific education would find themselves capable of 
assessing at their true value many of the fantastic 
proposals which are contmually being laid before 
financiers 

Thb discovery of an unusual type of implement in 
the bwanscomlM gravel pit at Nortlifleet Kent is 
announced m the Times of Nov 6 Its interest lies 
m the fact that this tyfie is unlike anything prevtously 
known in England or on tho Contment with the excop 
tion of certom implements found at Clacton on bea 
by Mr Hazeledine Warren and othera somewhat 
similar also found by Mr Warren at Stoke Newing 
ton The Abbd Bieml has therefore suggested the 
name Llactoman for the new mdustry The dis 
covery was made by Mr K H Chandler in the bottom 
gravels of the pit ten feet below the middle gravels m 
which bt Aoheul hand axes were found in excavations 
m 1913 of which characteristic examples are now m 
the British Museum In these previous excavations 
some fiakes only were found m the bottom gravels 
The predominant tool in the present discovery is a 
species of chopper of which tho cutting edge has been 
produced by flaking a flint nodule with alternate strokes 
from right and left borne of the flmts are striated The 
tools are associated with a worm fauna the straight 
tusked olsphant, rhinoceros, and deer Hence it is 
suggested that the striated tools may have been mode 
b^ore the Mindel g^ciation, while those without 
stnation and associated with the warm fauna may 
have belonged to the Mmdel Biss mterglaciation 
They would thus come between Chellean and Acheu 
lean and might be classified as Early Acheuleon 

Tbb October issue of Man is a special number 
devoted to India, ombodying some of the results of 
the work of the Indian Beeearch Committee of the 
Royal Antiuopological Institute For some tune a 
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tion of Indian beads It was with the aasistonoe 
of this committee that Miss Caton Thompson was 
enabled to arrive at a dating for the Rhodesian rums 
at Zimbabwe The numl^ opens witii a brief 
account of the work of the committee by Prof J L 
Myrea, president of the Royal Antiiropologioal Insti 
tute, which IS followed by a oontnbution by Mr 
H C Beck, ‘ Notes on Sundry Asiatic Beads, illus 
tmted by two plates of which one is a beautiful 
reproduction m colours of some of the more striking 
and important types Mr Beck deals with beads 
from bunal sites — megalithic, oaim, uid um burials 
— ^m India, the Malay Peninsula, and Sarawak 
Some of the beads are of considerable antiquity, 
and Mr Beck by comparative study traces them to 
their probable origin Some of the beads show 
afiSnities with Crete, while others are of Ronum 
ongm A senes of articles by Mr L A Cammiade 
describes the excavation of um bunal sites m South* 
cm India, and particularly the Madras Presidency, 
from which some of the beads desciibed by Mr Beck 
were derived The area of these um bunal sites 
was sometimes considerable, runnmg to as much as a 
quarter of an acre The urns were of vanous types, 
and inside the large urns were smaller urns, m one 
case as many as twenty two m number There were 
no signs of cremation 

Thb custom of um bunal revealed by the excava 
tions desci ibed by Mr Cammiade is extremely mterest 
ing In certain cases it is highly artificial, as Mr 
C ammiade pomts out While some of the largo urns 
contamed a boily entire m others — ^those in which the 
smaller urns were contamed — the small bonce the 
phalanges and carpals hod been placet! in small urns, 
the skull and some of tho other bones were found 
(unong the contents of the um and the long bones 
were leamng against the mtenial sides of the um The 
culture of the caim and um burials of Southern India 
IS discussed by Mr K de B Cudruigton Ho is of 
the opmion that they belong to a single culture 
complex m Southern fodia presenting afflmties with 
Northern India which it is not yet possible to work 
out The date approaches somewhere about the 
borders of the histone penod it may be about 
600 A D Ihe bunal customs appear to Imk up with 
modem practice but the mteresting feature is that 
they appear to be the final stage of the bunal nte 
and to be communal, the bodies having been reserved 
until the time of mterment come The nch were 
mterred mtire , but of the poor, some of the bones 
only were mterred symbohoally 

Dubino the naval review oft Portland on Nov 1, 
three battleships, the WartpUe, Barham, and Malaya, 
were engaged from 8pii to3 20PK m concentration 
fixing from 16 inch guns According to the Times 
correspondent on board the Nelson, which was httle 
more than a mile from the firing ships, the reports did 
not seem unduly loud They were heard, however, 
aocording to letters m recent issues of that paper, at 
considerable distances from Portland, the farthest 
place bemg Towcester m Northamptonshire (180 
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imlea) aad the nearest lattl^empton m Susaex (88 
imlee) — not unusual distances when a silent cone is 
deiveloped When plotted on a map, the 2S places 
are seen to he withm an ovid area 113 miles long from 
north west to south east and 56 miles wide, the centre 
of the area being idiout one himdred miles north east 
of Portland 

Thb British Photogpraphio Beeearoh Association has 
gone into voluntary liquidation , this decision has 
been reached m full accord between the Depctftment 
of Scientific and Industnal Beeearoh and the manu 
facturer members of the Association Two mam 
factors have neoeentated this decision The first is 
that important changes have taken place m the 
orgamsation of the mdustiy itself , manufacturing 
interests have been oonsohdated and as a result the 
number of separate firms mterested in the woik of 
the Association has been considerably reduced The 
second factor is a very muked morease m the research 
work earned out m the laboratonee of the manufactur 
mg firms themselves — an increase which has, to a largo 
extent, been the outcome of the work of the Assooia 
tion This widening of the outlook of the mdustry 
with regard to research is one of the results which it 
was hoped the Association would achieve, aad the de 
velopment has boon much fosteied by the policy of 
the Director of the Association, Dr T Slater Price, 
in keeping the scientific staffs of the manufacturing 
firms in close touch with the research work earned out 
m the laboratones of the Association, and also with 
the latest scientific developments likely to have direct 
application to problems of the industry 

Db Phiuf Eootktom dehvered an address before 
the Royal Society of Ekhnbuigh on Nov 3, on recent 
work in the biochemistry of muscle In studying 
the muscular engme, two chemical systems — which 
may prove to be quite distinct — have to be sought 
One IS responsible for the energy of contraction, an 
annrobio set of piocesses, and the other is oonoemod 
with the * rechaiging phase, oxidative recovery 
The view that tlie formation of lactic acid from 
carbohydrate is the core of the former system, and 
Its partial oxidation is the essence of the latter, has 
had to be senously modified as a result of several 
recently reported facts, notably the discovery by 
Lundsgaard that in oertam circumstanoes work may 
be done anaerobically by a muscle without the forma 
tion of any lactic acid The newer additions to our 
knowledge do not weaken the hypothesis that the 
oxidation of lactic aoid provides the energy for 
recuperation, but they necessitate a fresh search for 
the chemical contractile mechaaism It has been 
suggested by Meyerhof that the breakdown of phos 
fdiagen (which Lundsgaard observed even m the 
musoles incapable of lactic aoid production) is a 
reaction capable of supplying the necessary energy 
for this phase There are difficulties in the way of 
this suggestion, but the only alternative at present 
IS to place the responsibibty on some reaction, or set 
of reactions, as yet undiscovered 

Tbb presidential address of Sir Oeorge Hiuf |>hieys 
to the members of the Institution of Civil Eiqpneers 
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on Nov 4 was appropriately devoted to a review of 
the activities of the London County Counul dunng 
the period of twenty eight years in which Sir George 
has been associated with that body, for the later 
portion as its Chief Engmeer and Administrator of 
Housing Tho population of Greater London has 
mereasod from 6,600,000 in 1901 to nearly 8,000,000 
at tho present day, and the pioblems presented by its 
growth and redistribution have been of an extremely 
mteresting eliaraotei Sir George reviewed tho 
various spheres of administration and development, 
inoludmg tho drainage area of 180 squaie miles, with 
its mam outfalls at Barking and Crossness pointing 
out that within tho aiea surrounding the County 
(117 square miles) to a radial distance of 25 miles 
from rhanng Cross, there are so many as two hundred 
separate sewage works the effluents from which find 
their way into the Thames The pioblem of making 
oomprohensive provision for these and adchtional 
areas withm the catchment basin is now engaging 
the attention of tho Mmistry of Health As regards 
water supply, tho greater part of tho water for tho 
674 squaie miles seived by tho Metropolitan Water 
Board is drawn from the lhames and the remainder 
from the Lee and from weUs The Boaid has to day 
available storage leservoirs for 19,667 million gallons, 
and despite some restriction of use m 1920 it has 
mamtained a supply of about 100 000 million gallons 
of water per annum for a population of about 7^ 
millions The Thames bridges tunnels, and iivor 
protection woiks were alluded to, and the various 
public seivioes, including transport briefly surveyed 
The address concluded with a reference to housing 
aecoiimiodation for tho woikmg dssses, and stated 
that the oontnbiitions of the London County Council 
and the borough councils, since the Wai , had amounted 
to about 40,000 and 11,000 dwellings respeotivolv, 
the former constituting in a number of cases small 
townships, suc/h as the Beountrte estate at Dsgen 
bam with 25,000 houses and tho St Holier estate near 
Morden with 10 000 

In the recent pieeidcntial address to the Society 
for Psychical Research, delivered by Dr Walter 
Pnnoe, of Boston, USA, which is prmted m the 
bociety’s Procetdinga for October, the speaker laid 
stress upon the unsatisfactory methods generally 
employed for tho mvestigation of the so called 
physic^ phenomena of spintuahsm, and outlined a 
number of ocmditions which it would be desirable to 
demand He compared the nature of the evidence as 
regards Hieee alleged physical phenomena with that 
of oertam of the mmtal phenomena, such as soiying 
and olairvoyanoe With respect to these, ha mam 
tamed that so far from explaining away the pheno 
mena, peychioal researohers have brought some of 
them far on the way to factual establishment Dr 
Pnnoe oonsiders that telepathy is proved, and 
attempts to dispose of many of the mental phenomena 
have been met with swift rebuttal Cantmning, 
Dr Pnnoe referred to a few oases which seem difficult 
to explam normally, and moonolusion stated that^diat 
is needed is more observation until finally the meaning 
and wgniflesnee of the phenomena will beoome clear 
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Fbok Visttuk, the publication of the Museum of 
Cseohoslovakia, we learn that at an auspicious 
inauguration ceremony on May 4, an Agranan 
Museum m Bratislava was thrown open to the people 
The building of the museum has tc^en four years, 
and now ten rooms are devoted to general exhibits 
and four to a historical section llie atm of the 
museum is to mculoate in the jieasantry a new interest 
in their own country, m the development of its 
agriculture, and m the struggles of their ancestors , 
a^ through these to promote further progress m 
agriculture The care with which the museum has 
been plaimed, both as regards the buildmgs and the 
collections which they are to house, speaks well for 
the foresight of its organisers, and it is not surprising 
to leam that the Slovak peasants welcome the new 
cultural institution, which gives a feeling of umty 
and solidity to their mdustry The opening of the 
museum was celebrated as a bobday by the Slovak 
peasantry and the whole agncultuial population in 
Csefdioslovakia 

“ In these times when our traditional human 
pairings are being so widely criticised and so boldly 
relaxed, there is a biological wamuig — Beware of 
Beversione ' In the course of an article m the 
QuorUtly ifevteto for October, Sir J Arthur Thomson 
recalls, m the bght of recant researches, the trend of 
the evolution of sex m the animal kingdom His 
excellent summary of the many sided progression of 
sex structures and sex behaviour leads to conclusions 
which bear upon human affaire, for ho is oonvmoed 
that man, when willing to use science as his torch, 
has much to gam from a survey of the sub human 
world of hfe A wide survey of the evolution of sex 
throughout the animal kmgdom shows the gradual 
enhancement of sex attraction by the addition of the 
psychological to the physiological, and by the addi 
tion of finer sympathies and synergies to the sensory 
attraction Where a prolong^ courtship is subtle, 
as Juban Huxley liM shown it to be with the great 
crested grebe, it forges psychical bonds which last 
and keep the two buds loyal {jartnera long after the 
sex fondness has passed mto abeyance The main 
lesson of the evolution of sex. Sir Arthur concludes, 
is that fondness should rise into love, and that the 
earth covered roots should feed a stem that bears 
the flowers of the spirit and the seeds of an evolving 
race 

At the ordinary meetmg of the Institution of Elec 
tneed Engineers to be held at 6 fx on Thursday, 
Nov 80, an oil pamting of AmpAre will be presented 
to the Institution on behalf of Mr E Garoke The 
portrait is by Mr Edgard Maxenoe, Member of the 
Institute of trance 

It is announced in Science that the Abb4 Hemi 
Bieuil, of the Institut de Pal4ontologie Humaine, Fai is , 
Sir Arthur Keith, of the Royal College of Surgeons, 
London, and Prof G EUiot Smith, of Umversity Col 
lege, London, have been elected corresponding mem 
bers of the Field Museum of Natuial History, in recog 
Oition of services rendered to the museum 
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SomroB Service announces that Admiral Watson 
Taylor, U S N , retired, has been awarded the John 
Fntz Medal for his outstanding achievement m 
marme architecture, pcutioularly m relation to hull 
design, as Chief Constructor of the Umted States 
Navy during the War The award is made by the 
four Amenoan societies of civil, mining mid metal- 
lutgical, mechanical, and eleotnoal engmeers 

Thb third Liversidge lecture of the Chemiocd Society 
which was to have been delivered by Prof H B, 
Dixon, will be given at S 30 F M on Deo 1 1 by Prof 
W A Bone, at the Imperial College of Science and 
Toohnology, South Kensington Prof Bone will take 
as hiB subject, “ Fifty Years* Experimental Research 
upon the Influence of Steam on the Combustion of 
Carbomo Oxide (1880-1030)’* 

Thb annual meeting of the Institution of Naval 
Architects will open on Wednesday, Mar 2S At the 
invitation of the Association Teohmque Mantime et 
Aeronautique, the summer meeting will be held in 
Pans early m July 1031 The International Exhibi 
tion at Vmoennes (near Pans) will add to the interest 
of the meeting, and it is proposed to visit one of the 
shipbuilding centres in France 

Thb following officers for the session 1030-31 of the 
Philosophical Society University of Durham, have 
been elected President The Hon bir Charles A 
Parsons , Hon Secretary Mr W M Madgm, Arm 
strong College, Newcastle upon Tyne, Hon Treaaurer 
Mr J W BuUerwell, Armstrong College, Newcastle 
uponlyne. Editor oj Proceedings Prof O W Todd, 
Libranan Dr h Bradsliaw 

At a meetmg of the Geological Society of London 
on Nov 6, Prof P T^mome, Pans, and Prof OAF 
Molengraaff, Delft, were elected foreign members of 
the Society , and Prof R S Bassler, Washington 
(DC), Prof O Mugge, Gottingen , Dr D I Mush 
ketov, Leningrad , Madame M Pavlov. Moscow,, 
Prof P D Quensel, Stockholm , and Prof E Stensio, 
Stockholm, were elected foreign correspondents of the 
Society 

Thb following apjxiintments have recently been 
made by the Secretary of State for the Colonies 
Mr W G Higgins, to be agncultural field officer, 
Federated Malay States Mr C M Maggs. to be 
horticultural assistant. Federated Malay States 
Mr V Liversage, to be agncultural economist, Kenya 
Mr F B Notley, to be assistant entomologist, Kenya 
Mr G M Roddan, to be provincial supenntendent 
of i^oulture. Sierra Leone Mr £ Hamson, deputy 
director of agnoulture, Kenya, to bo director of 
agnculture, Tanganyika Temtory Mr G W Look, 
to bo district agncultural officer, Tmiganyika Tern- 
tory Mr R P Davidson and Mr A J Kerr, to 
be agncultural officers, Uganda Mr O Qnfflth, to 
be assistant agncultural chemist, Ugmida Mr W 
Small, mycologist, Ceylon, to be director of agnculture, 
Nyaaaland Mr E P Uodgkm, to be entomologist 
(Medical Service), Kenya Mr M E Dommen, to be 
assistant conservator of forests, Cyprus. 
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br the ooluxon of “ Hutorio Natural Event* * m 
NaxuU of Nov 8, p 744, it u stated that Tyoho 
Brahe discovered Nova CaasiopeUB on Nov 11, 1573, 
from Uraniborg The observation vras made, how 
ever, at the castle of Hemtsvad, near Knudstrup, 
where Tyoho Brahe s maternal uncle, btmo Belle had 
permitted him to mstal a laboratory The first stone 
of the observ a tory of Uramborg was laid on Aug 8. 
1576 

Tmi Outde to Current O^unai Stan^iea is a very 
useful annual pubhcation of H H Stationery Office 
(price Is ) The volume for 1929 has now been issued 
There are two mam divisions of the guide The larger 
part IS occupied by a detailed subject mdex which 
gives the numbers of the relevant publications In the 
second part these are serially listed with titles and 
contents This arranganoit makes it easy to dis 
cover if there is an official pubhcation on any subject 

Tax annual report for the year ended Mar 31 last 
of the Executive Couned of the National Institute for 
theBlmd, 224 6 8 Great Portland Street London, W 1. 
has recently been issued The report gives an account 
of the worir of the Institute, with a general description 
of its activities Interesting information is given 
respecting the reproduction of hterature m Braille 
and m Moon types, with several illustrations Help 
18 given by voltmtary woikers m the production of 
single Braille volumes for example a particular 
text book for a bbnd student It is only by moans 
of an assured income that the splendid work of the 
Institute can be mskmtaineil and extended, and an 
appeal is made for oontmuous suppoit, for which 
purpose the annual subscription is moat valuable 

Tax eleventh Annual Report of the Ministry of 
Health, 1989-1030, has recently been issued (London 
HM Stationeiy Office 4s fid net) The report 
relates to the year ended on Mar 81, l9S0, and the 


subjects dealt with come under the mam heads of 
pubho health, local government and local finance, 
poor law, national health insurance, and contributory 
pensions The report is m the mam a record of the 
more important busmess transacted by the Ministry 
during the year and does not cover matters of routme 
or detail In the section dealing with sale of foods 
and drugs, attention is directed to the considerable 
oontammation by tm that may occur m cheeses 
wrapped in tm foil As m previous years the Annual 
Report of the Chief Medical Officer of the Ministry 
18 published separately 

Appuoatiomb are mvited for the followmg appomt 
ments on or before the dates mentioned — A research 
student at the Institute of Pathology and Research, 
8t Marys Hospital — ^The Secretary Institute of 
Pathology and Research bt Mary s Hospital Padding 
ton W 2 (Nov 17) A lecturer in dermatology m 
the Umversity of Liverpool The Registrar, The Um 
versity Liverpool (Nov 19) An assistant at the 
Institute of Metals foi techmcal abstracting — The 
Secretary, Institute of Metals 36 Victoria btreet, 
8 W 1 (Nov 20) An assistant curator in the Royal 
Botanic Ganlens Kew m charge of the Herbaceous 
and Alpme Department The Secretary Ministiy of 
Agruulture and hisberies 10 Whitehall Place b W 1 
(Nov 24) A prmcipal of the Stranmillia Trammg 
College Belfast — The bcoretary. Committee for the 
Training of T( achers Ministry of Education, Parlia 
ment Buildmgs, Belfast (Doc 1) A director of the 
Fuel Reseaich Institute of the Union of South Africa — 
The Secretary Office of the High Commissioner for the 
XJmon of bouth Africa 73 Strand W C 2 (Dec 16) 
An oilviBory entomologist m the Universitv of Read 
mg, under the scheme of the Ministry of Agriculture 
and Fisbenes for the provision of technical advice to 
fanners — The Registrar, The Umversity, Reading 


Oxir Astronomical Column 


Total Solar Eclipse of Oct ai — ^The Da^if/ Science 
Newt SuOetm of Oct 24, issued by Scimce Service, 
Washington, D C , gives on oooount of the results 
obtained by the Amenoon party on the island of 
Niuafo ou m the solar eohpse of Oct 21 There had 
been ram shortly before totcdity, but it cleared m time, 
leaving only a very slight haM, which did not sen 
ously mtofere with the coronal photographs these 
are stated to be of marvellous beauty , they were 
token with the 68 ft tower tdescope and the 66 ft 
horuontal one The corona was of a type mter 
mediate between maximum and minimum there 
were streamers both to east and west and a coronal 
dome shaped ‘ like a gigantio strawberry ’ was a 
prominent feature Prof Mitchdl secured excellent 
iqieotrograma with two concave graUngs, extending 
from X3200 to X7800 They show more than thirty 
hydrogen lines and eighth coronal hnes Structure con 
be traced m the imags given by a coronal hne m the 
green , a oonmol disturoance u shown that appears 
to be connected with a prominence The New Zealand 
party also secured suoaessful spectroforams with a 
pnsmatic camera, but they are on a smoSer scjple than 
the Amenoau ones * 
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The Leonid Meteors of 1930 — Mr W h Denning 
writes The shower of November meteors becomes 
due at the middle of the present month though no 
bnUiaat duplay u to be anticipated The mup of 
meteors which originated the abundant exhibition of 
Nov 18, 1866 was disturbed by the gravitational m 
fiuence of the planet Jupiter and apparently drawn 
outaide the earth s orbit so that m 1809 or 1900 no 
striking returns were observed In 1901, however, 
a Bomewtot plentiful outburst of meteors was noticed 
m America, while m 1908 the shower was witnessed m 
England The numbers counted, however, fell far 
below thoee recorded m 1833 or 1866 and wore qmte of 
secondary importance The part of the stream which 
may return tnu year will form the region m advance 
of the mam clusters near the cornet^ nucleus and 
iffiould be attentively observed, for it is important to 
ascertam whether or not the meteors are now more 
richly distributed alcmg the orbit than m former years 
This year the moon will be full nme dajrs before the 
shower should recur with the greatest activity, and will 
nae on Nov 16 at 0 34 a v and at 1 69 a k on Nov 
16 Observers who will watch the firmament either 
before or after these times will be certain to see a few 
fine Leonids, and possibly obtatfi some valuable data ’ 
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Research Items. 


The Berren-Lend Wolf of Cenede — In a recent 
inetalment of bis account of An Expedition to Sub 
arctic Canada in 1924-26, Capt T C Cntchell 
Bullock given a lengthy account of the liabite of the 
barren land wolf (Canadian NaiuraltH, October 1930) 
He dismiwen as highly exaggerated the stones of the 
viciousness of those wolves, which, well fed or starved, 
always avoid a direct encounter with man Very few 
authentic cases are on ret ord of the killing of human 
beings, and apart from one case of a badly onppled 
man on the Maokenrie River many years ago they 
apply to an occasional Indian or Eskimo omld who 
had Wx>me waylaid dimng a blizzard and had fallen 
dovrn In such circumstances, even sleigh dogs at a 
trading post have been known to maid a woman, with 
fatal results The barren laud wolf travels m packs of 
not more than eight or time, and it seems reasonable to 
assmiie that these peu^ks consist of parent wolves and 
their own litters They breed during June, suid the 
pupa, generally bom in a den amr nmt loose drift which 
(an be readdy tuimolled, are suckled fur two months 
and then fed on meat or partially digested food 
regurgitatfxl by the mother At two voars they are 
practically full grown and untd they take mates, 
follow their parents Wolves are not likely to be 
found breeding m any looahty m greater numliers than 
about one pair to four square miles and where food was 
scarcer, dens weie found at intervals of about twelve 
imles They make great inroads upon the canbou 
herds, and on the assumption that there are four 
milbon canbou in ( anads and fifty thousand wolves, 
the authoi reckons that the annual kill amounts to 
some two and a half million canbou 

Control of Moles — An account of some expenments 
in the control of moles, carried out by the Department 
of Agriculture and Horticulture of the Umversity of 
Bristol, is given m the Journal of the Mwietry of Agrt 
culture, vol 37, p 646 A badly mfeeted area was eur 
rotmded by a yard wide trench, in tlie inside of which 
fine wire nettmg was erected to prevent the escape 
or re entry of moles Certam matenals known to be 
effective m rodent cimtrol were used Baits prepared 
from red squill, either ns a hquid or powder, at the 
rate of ton parts per hundred of the powder, proved 
satisfactory, provided that considerable care was taken 
to avoid hanclhng the soil or disturbing the run , it being 
found that if the naked hand rubb^ the sod of the 
burrow, or the run was much disturbed, the moles 
escaped near this pomt Gassing with ' cyano gas ’ or 
boro gas was also effective in dnvmg the moles 
from the runs , but for satisfactory resulte the process 
should also be tamed out m the retreats of the moles 
under hanks or m wcxxls, for although the actual 
runs do not become re infested after being gassed, the 
moles will tend to carry on their activities around 
the treated area Trapping is considered quite satis 
factory m the hands of an experienced person, and is 
recommended for large estates where there is sufficient 
work to lustify the employment of a professioiuil 
mole catcher 

The Butterfly Puru rapm in New Zealand — ^In the 
Entomaio^ts Monthly Magazine tor Octohar (p 224), 
Mr E S West records the capture of two exsunplee of 
this common and destructive butterfly m New Zealand 
They were taken m Napier, Hawke’s Bay, and the 
record is one of considerable importance Under a 
new and hi^ly favourable environment thrae is a 
possibihty of the insect eetabhsbing itself and beodra 
grizit a pest as m Europe and North Amenoa 
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Doubtlessly the Department of Agriculture and the 
Cawthron Institute will take any steps desirable to 
ascertam whether the species has secured a footing or 
not, and will give advice as to any repression measures, 
shoiM such prove necessary Hie two examples re 
imrded mav prove to bo merely odd specimens from a 
small batch that possibly got mtroiluced m the egg 
stage It IS not unlikely that eggs of this species were 
present on Cruenferous vegetables m cold store on 
steamers plymg between N^ Zealand and Honolulu 
or northern America, where this insect is common On 
rea( hing a New Zealand iiort, vegetable debris discarded 
from steamers might provide the means of entry of the 
insect in question Ptena rapes, it may be culded, has 
so far been unknown m Australasia It became estab 
liahed m the Hawaiian Islands lees than thirty years 
ago, where it most likely got mtroduced from California 
on cabbages or allied vegetables 

Northern Ostracods —An account of the Ostracoda 
of the North Boa and Baltic forms a recent part of 
‘ Die Tiorwelt der Noid-. und Ostsee (Begrundot 
von Q Unmpe und E Wagler Lief 16, 10 b 
Ostracoda von Walter Klie Bremerhaven Ijeipzig 
Akademische Verlagsgesellschaft, m b H , 1920), 

numerous species being recorded, but not all differen 
tiatod The systematic part, which takes up rather 
more than half the memoir, contains ebagnoses of the 
mam groujis and keys to the geneia with figures, 
chiefly after G O b^, of representative forms or 
of their cliaractenstio appondages, 46 genera and 
172 species being mcludeu The remaining portion, 
besides dealing biiefly with methods of collecting 
and techmquo, is taken up by descriptions of the 
morphology, physiology, life histones, and general 
bionomics of these anunals, with notes on liabitat 
and distnbution No mention is made of Prof H 
Graham Cannon’s work dealing with important points 
both of anatomy and feeding mechanisms Much 
more is known about freshwater ostnuxxls than of the 
marine forms, information bemg very scantv, cspeci 
ally as to the life histones of the latter All those m 
the distnot deecnbed are bottom forms except the 
ConchosBcidsB and Phdomede* globoauam the Cypri^ 
dmidsB, which ore pelagic More workers are much 
wanted to further our knowlodm of the marme 
ostracods, and they would probably be amply repaid 
by taking up the subject in detail 

Resistance of Statoblasts to Unfavourable Conditions 
— In the course of observations on the statoblasts of 
the largest of the colonial freshwater Folyzoo, Pee 
tmatella magmfica. Chandler M Brooks made several 
tests to determme their resistance to unfavourable con 
ditions of temperature and of drought (Proe Aead 
Nat Sei Philadelphia, vol 81, p 427, 1930) It has 
been genraally supposed that the statoblasts of fresh- 
water Polvzoa must be frozen or at least go through a 
considerable period of rest before they will hsltch 
Specimens kept at 22° C untd about reculy to hatch, 
hatched under normal conditiona althouc^ the tem- 
perature fell to freesmg pomt, whde those not k^ m 
the warm room failed to hatch Even the lowest tem- 
perature produced by an ice and salt mixture did not 
lull statoblasts exposed to it for any length of time, but 
even at 10° C thj^ developed very sl^ly Heati^ 
above 40° C retarded development, and at 66° C 
death resulted It would etppeea, therefore, that 
statoblasts develop steaddy fr^ ^e tune they are 
formed, lust as buds do, but the speed of development 
IS greatly influenced by the temperature, and the 
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retaidation due to exoewive cold exploma the lack of 
batobmg in autumn Am regards drought, undned 
statoblaate hatched m eight days , dried for one week, 
in twdve days , for thm weeks, m nineteen dajrs , 
for five weeks (when they could be broken and ground 
to dust), m twenty three days The polypids are 
much more sensitive, enduring 10° C for a short tune 
only and dying at once at 46° C , so that the stato 
blasts clearly have a positive protective function 

Fruit Storage — The home storage of apples and 
pears is an all important question at this time of the 
year, and much waste can be avoided if attention is 
paul to a few general rules supplied by the Ministry 
of Agriculture Care m choosing the right time 
for picking is essential if storage is to be successful 
The fruit should come away from the tree easily on 
gently liftmg, every precaution being taken to avoid 
bruising, as the careful storage of damaged fruit is 
only trouble wasted A cool cellai or shod with a 
good roof and earthen, concrete, or bnck floor is beet, 
since wooden floored buildings, especially dwelling 
houses, cue apt to be too dry Pears however, can 
ho kejit under slightlv drier conditions than apples 
The atmosphere ^ould be lather moist aiiil during 
the first throe weeks, at least, considerable ventilation 
IS essential A cool even temperature is desirable, 
and the fiuit should be kept m complete or (lartia) 
darkness Before placing m store, the fruit should 
be allowed to c onl off ui an airy plai e Each sound 
si>ecuuen is then wrapfied ui a se{>arate piece nt clean 
tissue p^per and they can be packed <Mrvcral rows deep 
on shelves or m boxes Pears in particular, need 
frequent inspection, as their riiio jieiiod is so short 
livra Tliey arc best stored spread out in shallow 
boxes Wrappers for fruit storage cut to a convenient 
size, can be obtained from most horticulturcd sales 


Sugar Beet in England The financial results of 
sugar beet growmg in the eastern counties of England 
have Boon mvestigatod for the three years 1027-29, 
and cue re^rted on by C Burgess and P E Qraves 
in Report «o 16, Feum Economics Branch Univer 
sity of Cambridge Department of Agrioultiue Data 
have been suppked by one hundiM an<l fifty two 
farmers, and more them ten thousemd completed forms 
have been supplied and cuudysed statistically The 
report first gives a statisticcu rendering of the field 
data, nuuiurmg, yield, sugar content, and soil classes, 
which provide the theoreticcd basis for the work 
Other UMtors concerned cue the influence of tmie of 
delivery upon sugar content, weather conditions 
during growth, and cost of haulage and trcuisport 
After a consideration of the over all costs and the 
receipts and profits |>er cune and per ton, the results 
cue grouped for the different soil types This leads 
to the practiced asiseot of the factors influenomg costs 
cuid returns, such as manuring, rate of smdmg, 
methods of cultivation, etc , together with the 
diffioultios due to the s e asoned distribution of labour 
required for sugar beet The second reduction in the 
rate of subsidy oomee into operation with the 1631 
crop Tliere has been a oonsiderable extension m the 
aoreoM under sugar beet, but it is considered that it 
would be unwise to press for too great a reduction on 
the present price of sugcu beet on this score, smoe 
maximum pi^uotion la essential to eoonoouo ^tory 
operation, and lower prices might entcul a reduction 
of acreage and consequent reduction in supply It is 
to the mtereet of the factory to offer a price which wiU 
ma in ta in the ocreaM of at a maximum, and m 
the mtereet of the imrmar to maintam a high produo 
tion to enable factories to be run eoonomioaUjr, sp that 
the mtenets of the two partiea are m reality identical 
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Form of tho Japan Arc — Though the term ‘ Japan 
arc has been used by Neumann and others for nearly 
fifty years no attempt seems to have been made to 
determine its exact form until tho task was undortaken 
by Mr N Kumagai, of tho Cieolugioal Institute, Kyoto 
Imperial University (Jap four Aat arid Geophya , 
vol 8, pp 1 28 , 1930) Ihe boimdanes of the foul 
mam islands, Kyusyu, Sikoku Honsyu and Hokkaido, 
are taken to be the bathymetric lines of 200 metres on 
either side, for at this depth there is an abrupt mcrease 
in the slope of tho ocean bod The ceiitial axis of 
Jajisn 18 defined as tho IooU'< of points midway between 
tho marginal arcs Iho means of every three of tho 

I mints corresponding to eaih half degno were calcu 
atod anil when plotted on a map weie found to ho 
nearly along the an of a small cuiU tho pole of 
whitli lice 111 lat 42 37 N long 130° 23 K , the 
{Hilar dwtanco of tlio circle being 8 46 In the same 
way, Mr Kuinagai finds tho boimdanes of tho arc 
to correH{>ond ilosoly with two {larallol small circles, 
the distance between them Iieing 178 miles, while the 
total length of the Ja^iaii arc from the west end of 
Kyusyu to the north end of Hokkaido is 1300 miles 
In a second discussion the island of Hokkaido is 
excluded as its boundaries deviate slightly from 
the above small circles It is then found that both 
boimdanes and central axis agree much more c losely 
with fiarallel small cmles, the {hiIo of whuh is in lat 
41° 0 N long 131° 46 F the distance between the 
marginal arcs beuig tho same as before and tho length 
of the arc not less than 9S0 miles 

Granite Intrusions of the Adirondacks —In the Niw 
York AbUa Mvatum RuJl No 281 1020 Dr A F 
Buddington presents the lesiilts of five years of field 
work m tlie foothills of tho north west Adirondacks, 
south east of the St Lawrenco and parallel to it 
Here there is a belt of Grenville formations mvadod 
by fourteen elongated granite masses The latter ate 
interpreteil as phacohtns resulting from intrusions of 
magma m the oivsts of anticlmal folils with subsequent 
intense deformation befoio the complete consolidation 
of the magma Iho giaiute bodies are restricted to 
the folds, limbs and noses both {iresentmg conformity 
with the bediling of the invaded rocks In one case 
the base of a phacolith is clearly exjiosod On the 
other hand, there is scarcely a trace of cataolastio 
structure in tho granites and such foliation as occurs 
IB shown to have do\ eloped bofoie consolidation 
The phenomena to bo expected at the surfaces of 
bathohths are absent Along much of the contact 
between granite and limestone there is a narrow rono, 
up to 160 feet in width, that consists of hornblende 
or pyroxnno gneiss, accompanieil by sills and lenses 
of granite and pegmatite and sheets of garnet 
sillimanite gneiss Metasomatic ie{>lacomont of lime 
stone by residual solutions corfying volatile com 
pounds thus ap{)eaiH to be indicated 

New Jersey Barnacles Mr Horace G Richards 
(Proceedtnga of the Academy of Natural Serencea of 
Phdadelphxa, vol 82, 1930) notes the habitat of 
several barnacles, paitioulorly PkUylepaa heraatyloa on 
the skull of the green turtle Ohdonta mydaa This 
IS the first tune that this species has been seen tn attu 
on a turtle although it was known to live attached to 
them The more common turtle barnacle Chekmdrra 
teatudtrujrta, which bves attached to the shell of turtles, 
was found on a large specimen, probably the logger- 
head (Carrtla eareUa), taken by a fisherman The rock 
barnacle Balanua balanordea has recently been found 
where rock jetties have been built along the sandy 
shores, although previously absent on account of the 
unoon^ial mirroundumn Balanua ebumeua is the 
commonest barnacle in these dutnots 



788 


NATURE 


[November 16, 1930 


Molluscs of Jupsr Park —The Jasper National Park, 
Alberta, Canada, save for the birds and mammals, 
has been biologu^y a terra tfuNvnila, so that advan 
tage was taken of expeditions to the Park m 1Q25-S6 
to study as many of the aaunal groups as possible 
and Mr Alan Hozley now reports on the moUusoa 
ooUeoted m and around oertam of its lakes {Tran» 
Roy Soe Echnb , vol S6) About forty speoies and 
varieties ate ammerated and described and some are 
figured m order to show their typical form and 
variations in the remon, while an account of their 
habitats and other phases of their ecology is promised 
m a later oommumcation 


Atmorahenc Pollution — The Report of the Atmo 
roheno Pollution Committee of the Department of 
(Mientifio and Industrial Research for the year ending 
March 1920 was published on Oct 28 It shows that 
of the prmcipal towns of Great Britam at which 
observations of the dust particles which fall to the 
^und from the air m a month are made only a few 
have districts m which the deposit is lees than 12 7 
tons per muare mile per month These are Bourn 
viUe and West Heath, Birmingham Garston, Wat 
ford , Headingley Le^s , Western Park, Leicester 
Bothamsted Ueaketh Park, Southport , and Clar 
enoe Park Wakefield The great majority of the 
stations for example London (mcludmg Kew), Cardifi 
Edinburgh, Glasgow, Rochdale Stoke on Trent, and 
the oentM parts of Leeds, Leicester, Birmingham, and 
Wakefield have deposits from one to thim times, 
Liverpool bt Helona and the centre of Rochdale have 
from three to five times while City Road Newcastle 
on lyne, has more than five times the above The 
average amount of suspended sooty impurity m the 
air of, for example, London or Stoke on Trmt on a 
winter day, is about half a milligram per cubic metre, 
domestic smoke being 2 5 tunes as much as mdustrial 
smoke m London and 3 fi m Glasgow, while towns like 
Leeds get about 26 per cent more sunshine in the 
outskirts than m the centre 


The Boiling Point of Water — Although the boiling 
points of water under pressures between 68 cm and 
83 cm of mercury are gmerally given to 0 001° C , 
there are disorepaaeies of the order of 0 01° C be 
tween the values givMi by different obaervws In 
order to decide between the alternative values, Messrs 
A Zamaounsky and A Bonhoure have made a new 
senes of observations, using the glass hypsometer of 
M Swietoslawski m which &e boning process projects 
the steam and hot wat«r against the thermometer 
tube The temperature is measured by platmum 
thwmometers, the pressure of the atmosphere by a 
standard barometer, and the deviation from it by a 
water manometer To prevent superheating of the 
water, the inside surface of the hypsometer is covered 
with powdered glass The results agree to withm 
0 002* C with those given by M Volet as the result 
of the observations of Chmpuis and refeiTed to m the 
notice of vol 18 of the Traoaux et mtfmotrss of the 
Bureau International dee Poids et Meeures (Natubk, 
136, p 048) The authors agree with M Volet that a 
trmomial in the pressure is necessaiy to express the 
results They give a table of boiling pomts between 
68 cm and 83 cm mercury pressure by stm of 0 1 
cm m the September issue of the Journal do Phy 
otque 

Determination of Unsaturated Hydrocarbons — 
ToehnuxH Paper on Fuel Reeeareh, No 28 (Depart 
ment of Scientific and Industrial Research London 
H M Stationeiy Office, 1080, 4d ), by A B Manning 
and F M E Snepheed, on the detennination of aro 
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matio, unsaturated, and naphthene hydrocarbons m 
light oils and motor spirits, deals pnnotpally with 
hwt oils from the oarboniaatiwi and hydrogenation 
of coal only two examples of motor spirit bemg 
metmimed The prmciple of the method is absorp* 
tion from vapours, similar to ordinary gas anahrsis 
Furthw mveetigation of the apphcation ofthe methods 
to petroleum products would undoubtedly be of 
mterest 


Critical Constants of Fluorine — ^The boiling pomt 
of fiuorme was given by Moissan and Dewar m 1807 
as approximately - 187°, but no other measurrnnents 
of the vapour pressure of this element have been made 
In the October number of the Journal of the Amervsan 
Chemxeal Society, Cady and Hildebrand describe the 
preparation of fluonne in quantity and the measure 
menta of its vapour pressure ^ey calculate the 
boiling pomt as - 188 2°, and pomt out that this is 
in go^ agreement with Moissan and Dewar s value 
corrected to the new values for the vapour pressure 
ofoxygen, which gives - 188 0° The critical tempera 
ture and pressure are found by direct experiments to 
be approximately - 120 1° and 65 atm , the latent 
heat of evaporation at the boiling pomt bemg 1640 
gm cal per mol 

An Electrically Driven Sifting Machine — In the 
Ckemxker Zettung for Oct 16 will bo found the do 
scnption of a new electncally driven sifting mathme 
which 18 likely to be of great use in chomioal factories 
and laboratories It is made m various sises and can 
be adapted to take sieves of different shapes It can 
be suspended from above and may be transported 
along an overhead rail The vertical motor is 
enclosed in a dust proof oasmg and both it and the 
contamer which moves the sieve are mounted on 
ball bearings Shaking is effected by means of an 
molosed excentric device with a special arrangement 
to guard against truisferonce of any of the vibration 
to the motor Any ordinary hsund sieve up to a 
diameter of 64 cm can bo fixed to the model and 
readily mterchanged The maohme is made by 
Messrs A C hraissmet, of Chemmts 

Furnace Atmospheres and the Production of Scale — 
At a jomt meetm^of the Yorkshire and Fuel Sections 
of the Society of Chemical Industry held m Leeds oh 
Oct 27, a paper on the mfiuence of differmt furnace 
atmospheres m the heatmg of metals particularly 
Steel by Dr W H Blackburn and Prof J W Cobb, of 
the Fuel Department University of Leeds vras read 
Typical furnace atmospheres reproduced m the laboia 
t<ny show that it is of paramount importance that free 
oxygen should not reach the surface of the hot metal, 
indicating the necessity of not using more air than is 
necessary to complete combustion A fuel rich m 
carbon and poor m hydrogen, as for example dry coke 
used m a fire or m producer blown with air and no 
steam produces aefinitely lees scale than a fuel richer 
m hydrogm, such as oil or bitummous coal Special 
! experiments showed that the free carbon suspended m 
I the atmosphere of a furnace woAing with a smoky 
I flame plays little or no part m mating that flame 
protective against scaling, the '^tectum oemg due to 
the reduciim gases present lliere seems thus to be 
no ground for the common assumption that a smoky 
flame from bitummous ooal is more effective m 
minimising scale than a clean reducing flame from 
coke, which latter would, mdeed, tend to be more 
protective on account of its lower content of water 
vapour This contention is important m connexion 
with the poanbihty of nniTiimijnng smoke from in> 
dustnal fumaoee 
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Furunculosis in Freshwater Fishes. 

rpH£ Intenin Boport usued in March last (Edin experimentally infected, aa have certam other marme 
-L burgh His Majesty's Stationery Offioe) of the hsh 

Furunculosis Committee appomted m July 1920, by Healthy fish placed m wator with infected mdivi 
the Bight Hon William AdiuiiaDn and the Bight Hon duals may contract the disease Set free in fresh 
Noel Buxton, oontams a large amount of information water, the parasite may survive for a sufficient pen^ 
on the damage done by this disease and the means of to allow of its wulespread diatnbution Outbreaks 
its dissemmation, with sugsestions for its suppression usually occur from the end of May to October and 
The Committee was constituted “ to mvestigate the there is a relative quiescence during wmter and 
ongm, predimosmg causes and mode of dissemmaiion spring, but the disease ma> persist throughout the 
of furunouloM and similar infectious diseases among voar in any given area Thus it is enzootic but may 
salmon, trout and other freshwater fish m En^;land be epizootic Ihere is no evidence of the passage of 
and Scotland, and to conduct experiments with a the organism through an mtormediate host It may 
view to ascertaining methods of oomtiatin^ the disease, be assumed that infection w spread by contact of 
and to report the results of thmr proceedings " infected and healthy fish or by the disi harge of the 

Previous to the formation of this Committee, much specific organism from the boily of mfeoted fish mto 

information and experimental data were collected by the water 

a smaller and informal committee between the Temperature is an important factor, warm dry 
summer of 1928 and July 1029, certam members of weather favouring the disease Overstocking and 
which are on the present committee, and the services overcrowding fUso helps m spreading it to a large 
of Ml— I J F Williamson, who has been the re extent All lunda of nvers and streams may harbour 

search worker throughout, are retained, with a labors it So far, nvor pollution seems to be unimportant 

tory placed at the dispo^ of the committee m the m favouring its growth. 

Ba^nologieal Department of the Umversity of It is probable that salmon from the sea become 
Edmburgh, where recently accommodation for Uve rapidly mfeoted m fresh water and the ohtmge of 
fish has bem arranged environment may mcrease susoeptibihty All evi 

furunculosis among freshwater fish had been dence favours the theorv that infection is mtroduoed 
known on the Continent for at least forty years, mto the area concerned by some means other than 
almost solely on fish farms, later in Bavarian nvers, natural When once thcie it may spread by many 
and m 1910 m France and Switzerland A severe methods Possibly mfection may come from the 
outbrmdc m four nven m the south west of England introduction of a fish from a farm known to be 
m 1911 directed attention to the disease, which had mfeoted 

been known m Oreat Britain, in a much less severe It is of immense economic imiiortance for our 
form, probably among trout m the chalk stream, a hshenes to get rid of this disease In one nvor when 
few years earher In 1911 mvcstigations were earned m the ordinary oouise ivory fish would spawn, as 
on, and BaeUlua aahnomcida, the same organism as many us 700 salmon have brnn picked up ilead m a 
haul been found to be the cause m Germany, was single season, the avorsm annual loss being 400 fish, 
identified Later the disease was recorded, from and the trout fisheries also suffe r to a large extent 
Ireland, Wales, and bootlaiid and assumed an im The recommendations of the Committee as to moans 
portant aspect of control are the collection nf further eviclence re 

Fun^iuosis m the salmon and other freshwater gardmg the distnbution of the disease , control of 

fish IS thus <»used by the bacterium BaoMua aalmon* all possible souicce of infection , eradication of the 

etdo, winch invades the blood stream and is distn disease when present m fish farms by destroying the 

buti^ throughout the body Leeions forming focal fish and emptying and dismfeoting the tank or pon^ 
areae of necrosis m the skm and underlying muscles and the immolate removal of dead and dymg fish 

are set up, causing death Xhe bacillus can be lao from the nvers , amelioration of conditions possibly 

lated and cultivatM artificially It can be present m favouring outbreaks when infection is already present, 
outwar^y healtJiy hah, those bemg ‘ camera ’ of the eepecially overorowdmg , the control or prohibition 
disease Gobies were infected m the laboratory by of the importation of hve fish from abroad, and the 
these camers provision of powers to inspect and examine fish from 

The Salmonidn are chiefly infected, particularly artificial and natural waters, especially fish farms 
the genus Sdlmo, both Salmo aalar (salmon) and Salmo which are the usual sources of stock fish , finally, the 
Jano (brown trout) being frequent victims, also other nuuntenance of a central laboratory where routme 
freshwater species to a lees degree, but not purely examination of fish can be earned out and research 
marine forms The eel, Angwua vuigarta, has been prosecuted 


Upper Air InTestigations m Egypt 

A PUBLICATION entitled “ Upper Wmda at Cairo metres, 1000 metres, and so on up to about 4000 or 

and Khartoum”, which consntutes Paper No 27 6000 metres, and m the case of Khartoum, meui 

of the Phyncal Department of the Mmistiy of Pubbe values for the ramy season (May-October) and the dry 
Works, Egypt, has been issued It summanses tbs season (Novembei^Aprtl) 

results of many thousands of measurements of upper The meteorologioal value of a work of this land is 
wmd made with tiie ud of pilot balloons at HsfwAn largely represented by the extent to which it enidiles 
(26 km south of Cairo) and Khartoum, the author a more accurate picture of the general oirculatioa of 
bemg L J Sutton, dire^r of the Egyptian Meteoro the atmoqihere to be nven m standard works on 

logical Servics ']^ bidk of tiie pcqpw is made up of meteoiolo^ such os Shaw’s recently completed 

statistical tables showing tiis frequency of oocurrenoe " Manual of MeteoroloOT ” The statistics given m 
of winds from the diflmnt direetions, and the fre this cose m regard to the mean wmd at SOOO mstres 
qnenoy of different needs from each of the direotiona and 6000 metres m January at Helwftn. agree with a 
at various heisffito. Thare are aleo figures ehowmg the figure m vol. 2 of that manual (Fig 164, p 269), m so 
resultant wmoa m eaoh month at the aurCaoe, 600 far as they oonflnn the existence of a previuling 
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westerly Wind in northern Egypt at the 4000 metre 
level m spite of the dominanoe of northerly wmda 
from 000 metres to SOOO metres The resultant at 
4000 metres height is not far from due west m any 
month and on an average for the whole year must be 
almost exactly from west 

At Khartoum conditions aloft are complicated by 
the complete seasonal change occasioned by the north 
ward and southward movements of the equatorial 
wmd circulationa in accordance with the varying de 
clination of the sun In the ramy season the resultant 
has an easterly component from 3000 to 0000 metres 
and IS on on average nearly due east between 4000 
metres and 6000 metres from July to September 
Sliaw 8 Manual does not give the mean pressure 
distribution at 4000 metres in July for the northern 
hemisphere so a similar comparison cannot be made 
for that level There is however a diagram for 8000 
metres If the latter is correct one would expect light 
northerly winds to predominate above the easterUea 
found by Sutton It is possible that these exist but 


it may be noted that Sutton ■ resultant direction for 
July backs from nearly north east to a little south of 
east on passing from 4000 metres to 6000 metres, and 
it appears more probable that the diagram in question 
(Fig 167 p 162 of vol 2) requires slight modification 
m view of Sutton s statistics 

In the dry season at Khartoum it appears that 
westerly or north westerly wmds prevail at about 
3000 to 4000 metres not wmds from between west and 
south west as is implied by the figuie m Shaw a 
Manual referred to earher m this notice which 

f ives the pressure distribution at 4000 metres m 
anuary It may be noted that Teisserenc de Bort 
IB the authority on which Shaw based hia diagrams 
It 18 to be hoped that someone will be willing 
presently to revise our notions of mean air move 
ment at 4000 metres and 8000 metres over Afiioa 
in the light of such valuable papers as this when 
more of the younger meteorological services have 
earned on systematic soundmgs for a long senes of 
years 


Dnft Bottle Experiments 

"VI R A H MALPAb in his work entitled Pie 
-l-’-L hmmary At i oiint i f the Results of Dnft Bottle 
Expenments in the CJulf of Mannai (Ceylon Journal 
of Science — Section t Pishems Bulletin of the Ceylon 
Iishenes vol 4 Apnl 1030) desonbes the lontinua 
tion of the expenments initiated by Mr James Homell 
in 1907 Ihe recent rosoaichcs have been on a much 
larger scale dnft bottles being liberated so far as 
was practicable throughout the year from 1913 until 
1927 (except for the years 1017 19) and the area ex 
tended to include the whole of the poition of the («ulf 
above the Colombo Tutioonn line in orier to obtain 
some idea of the me nthly current changes 

In the Grulf of Mannar there is a more oi less regular 
oyclio movement of water controlled by the north 
east and south west monso ns The effee t of the 
south west m ins xin which has its maximum in July 
August IS to force oceanic watei of high salimty and 
low temperature into the Gulf whilst with the north 
east monsoon with its maximum in Docomber 
Januaiy the surface watei is replated by water of a 
low salmity The oceanic current operates chiefly 
in the soutbem portion i f the Gulf and rarely pene 
tratee so far north as the pearl banks Theie is 
however a deflmte suifaoe dnft over the iiearl banka 
area duo to the wind and the banks lack protection 
from the violence of the south west monsoon, which 
at its height makes the waters at the bottom turbid 
and may cause silting 

Under favourable conditions of south west monsoon 
and current in July and August the Mlagic larv» 
hberated at Tutioonn might reach Ceylon and settle 
as spat and conversely Tutioonn might receive spat 


m the Gulf of Mannar 

from Ceylon m December and January dunng the 
north east monsoon 

In analysing the dnft for each month of the year 
the dueotion of dnft of each bottle lecover^ is 
assumed to bo from the pomt c f liberation to the pomt 
f leoovery and naturally no allowance is maefe foi 
the vaiious possible changes in direction of dnft 
between hberation an 1 ncovory 

The number of rocovere 1 bottles dining the penoil 
f the north east mons >on was small and these in 
dicate n< marked oui rents in the ( ulf opposed to the 
prevailing north east winds which would t4UTy the 
bottles to either the Indian or Ceylon coasts Many 
wen. probably earned out into the ocean and so lost 
The period from March to Apnl is transitional between 
the two monsoons with an average of south west 
winds the returns indicating a change of dnft from 
south west to north north e^ In the pearl banks 
area and up the Ceylon coast the current was northerly 
with a shght westerly tendency The httlo monsoon 
sets in at the end of Apnl with wmd and ram and a 
pronounced north east onf t The south west monsoon 
from May to October opens with a burst of ram and 
wind about the middle of May through June giadu 
ally becoming stronger until its full fort e is reached 
towards the end of July and begmnmg of August, 
then weakens and dies away m October average 
wmdsouth westmMay-July more westerly mAugust- 
October The bottle returns mdicate north to north 
eastdnft becoming more easteriy as we proceed north 
west across the Gulf 

On the whole the results of the bottle returns are 
m agreement with the Admiralty interpretations 


Bntish Arclueolog^ 


AMQJUG the numerous papers on British arohssology 
^ nad before Section H (Anthropolo^) of the 
BntuA Association at the recent Bnstol meeting 
two are of special mterest (1) Mr C W Phillips m 
discussing ^Earthworks on Walton Common Down 
nesw Clevedon pomted out the great imTOrtance of 
air photography On Walton Common Down 260 
feet above sea Iwel, is a mup of earthwoiks m the 
form of a roughly ciromar enclosure 340 feet in 
diameter, with an entrance on the south south west 
side An avenue formed by banks of similar con 
struction projects from it 100 yuds to the nortii east 
and ends m a cross bank A disc barrow stsuids to 
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the north of the avenue and a partially destroyed 
rhomboidal earthwork to the south 

Until the Bite had been exammed from the air, it 
was considered that the circle and avenue might be 
the remains of an ancient sacred place, but air photo 
graphy proved a wholesome corrective by showing 
that outlymg portions of one of the groups of Geltio 
fields underlie the earthworks, which are thus subse 
quent m date Both air photography and field woric 
mow mtensive remains of Celtic cultivation on the 
Common Down associated with two groups of 
proved hut circles It is suggested that the cross 
bank and avenue mij^t have been devices for marshal 
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ling and sortuu she^, aunilar works m Ireland being 
known to be thus associated 

(2) Mrs E M Cbflord’s i>aper on prehutono dis 
oovmes at Bamwood, Qlouoeater, opened up possi 
bilitiee of decisive evidence as to the physical type of 
^e native British who were hving in tne district when 
the Roman legions reached Gloucester (Olevum) The 
site hes by the side of the Roman road leading from 
Gloucester to Cirencester, It is an extensive flat 
field two inilee distant from the Severn and 80 feet 
above the level of that nver The hold has been 
excavated to a depth of 8 feet by the Gloucester Stone 
Company, and the discoveries reported by Mrs 
Clifford were made dunng operations 

A section shows an upper foot of soil, then 2-3 feet 
of bnok earth, then bedded gravels, upper and lower 
The lower gravels are noh m remains of mid Pleisto 
o«me fauna , in the mvels and bnok earths have been 
found Aoli^ean, Moustenan, and Aungnacian stone 
implements No human remains of Pleistocene date 
have been discovered as yet, but bunala of a later 
date — of the early bronze age penod (a beaker 
bunal), of La T6no II - and an extensive Roman 
oemete^ (first and second century An) have been 
carefully oxammed In the Roman cemetery more 
than lOfi inhumations and SO crematioiis have bo«i 
studied 

Sir Arthur Keith visited the site after the British 
Association meetings and considers it to bo of gieat 
historical importance Ho thmks that the evidence 
pumts to the people buned in the cemetery as being 
native Britisli, thus giving a complete picture of the 
kmd of people who lived m the west of Britain when 
the Romans reached Glevum Mrs Clifford acknow 
lodged expert assistance received from bu Arthur 
Koith Mr J W Gray, Prof L S Palmer, the late 
Dr C W Andrews, and Mr Reginald A Simth 


' Senalism ’ 

'T'tHE work entitled An Lxpeiimcnt with Time , 
pubhshed in 1927, m which numerous remarkable 
instances were given of dreams that had occurred 
prior to the occurrence of the events corresponding 
to them in waking expenenco, will be familiar to 
many readers of Natubk In order to account for 
these phenomena, the author of the book, Mr J W 
Dunne, propouniled in it a theory, which he deng 
nated ‘ senalism ’ , and he has recently been giving 
broadcast talks m further elucidation of his theory 
Mr Dunne mamtains that, so far from being a 
fallacy, an infinite regiess is traceable not only m the 
nature of physical existence but also in the nature 
of our awareness of the physical woild The phytuoal 
world 18 , he argues, so constituted that it can be 
viewed as a senes of more and more fundamental 
worlds , and can, m fact, be understood only when 
examination of it is earned so far as the second term 
of the senes The process of scientific investigation 
consists, he urges, essentially of two steps — tiie 
search for the truly ‘ given ’, or compulsory, elements 
m our knowledge, and the descnption of such given 
knowledge as Imowledro of an existing world The 
awareness that some of our knowlec^ is compulsory 
18 Itself second term knowledm IhuB, knowledge 
of a real external world and uiowledge of the self 
are correlative — both are given in wdled actmtjr, 
primarily the activity cf attmtion The ultimate will 
and the ultunate physical entity that is the opposite 
of will belong to the realm of indefinable * being ’, 
from which the defined fields of physical and psychical 
existence cue to be extracted 
The second-term field of phjmos exhibits entities 
of a plainly regressnre (diaraoter , moreover, it does 
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not constitute a closed physical system, but disoloaes 
gape m its continuity, and these gaps indicate where 
there may be voluntary intervention If the physical 
world bo described m teime of matter, the regress 
oomes to light when matter is derived from a sub 
matter, call^ space, and this again from a sub space, 
and so on 

The most stnlung confirmation of the theory is, 
however, afforded, Mr Dunne thinks by an analysis 
of the time legress If we say of an event that it is 
happemng now , we are adding something to the 
simple notion of a time oid t , and the ‘ now mark ’, 
which chaiactenses the first term held of physical 
existence, must itself travel When in the senes of 
events ABC J3 is now and later C is now, they are 
earber and lator m a more fundamental time, in 
which all that is )>ast anil future in the lessor time co 
exists In mcxlein phi sics the im{>urtance of the 
now mark ’ has. it is c ontended become readily 
apparent , for the probable structure of D dopenefs 
very largely ujion B'n position with rogaid to a 
‘ now ’ Many paths which a paiticlo may take when 
A IS now ' arc no longer open when C has become 
‘ now 


University and Educational Intelligence 

Cambbidge — The Adam Smith Pri/e has been 
awardeil to Miss R L ( ohon of Nownham College, 
for an essay entitled k actors affecting the Price it 
Potatoes m Groat Britain 

At &t Jolm s College the following have lieen 
elected into fellowshi))s W D V Hodge Wrangler 
with distinction, Part II Mathematical Tnpos 1923, 
bmitb s Prize 1927 I C Semple, Wrangler with 
distmction. Part II Mathematical Iripos 1927 Ray 
leig^ Prize 1929 P h Vernon Natural Sciences 
Tnpos Pait 1 , 1020 < lass 1, Moral Sciences lni >08 
Part II , 1927, Class I, Rockefeller inundation T oUow 
ship m Social Sciences at Yale ITniversity 1929 

The Henry Sidgwick Memonal Lecture at Newnham 
College will bo given by Prof A V Hill, profossoi of 
physiology m the University of London, on Satunlay, 
Nov 22, at 5 F M The title of the lecture is Biology 
m Education 

Lffds — ^Unilorthe will of the late Lord Brotherton, 
who died on Oct 21 last the Umversity is to receive 
2100,000 for general purjinsos This benefaction will 
be additional to the gift of the University Library, 
bis collection of books, and an endowment tor upkeep 

Oxxosn — ^At the meeting of Congregation on 
Nov 4, a decree was passed providing that £2000 of 
an anonymous gift to tho Univeisity of £7000 should 
be invested ami tho moome iiscxl foi tlic purchase of 
Boientifio books and penodicals Another decree was 
passed giving power to the Vice Chancellor to make 
provision for carrying on the duties of the Savilian 
professorship of astrononw dunng the vacancy caused 
by the death of Prof H H Tumor 


The Frmoe of Woles has consented to become 
mreaident of the fourth Congress of Umversities of the 
Empire to be held m Eduiburgh next summer, and, 
ciroumstanoes permitting, to w^oome and address 
d^egatea and repreaentatives m London on July S 
Pbof L M Damns, of the Department of Chem- 
istry, Cornell Umversity. informs us that tbe toUowmg 
have aooepted appomtmoit to the George Fisher B^er 
Non Resioent LMtureship in Chonistry at Cornell 
Umversity for tbe next two years first term, 1930- 
1031, Prof G Hevesy, Freiburg in Bnisgau , aeoond 
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term. 19SO-19S1. Dr N V Sidgwiok, Lmooln CoUege, 
Oxford, find term, 1931-32, Prof W L Bragg 
Manoheater, second terra, 1931-32, Prof Alfred 
Stock, Teohniaohe Hoohaohule, Karlanihe , first 
term, 1932-33, Prof Cecil H Deaoh Sheffield 
second term, 1932-38, Prof Otto Hahn, Kaiser 
Wilhelm Ihstitut fur Cheraie, Berlin Dahlon , first 
term, 1983-34, Prof V M Qoldschmidt, Oflttmgen , 
second term 1933-34, Prof Robert Bobmaon, Oxford 


Histone Natural Events 

Not xd i8 1938 Stormi orer Bntuh Iilea — ^This 
was a yvey stormy period over the British Isles and 
neighbouring parts of Eutom A deep barometric 
depression Lay north of Scotland and a senes of in 
tense seoondcunes crossed England and the southern 
Nort^ Sea, bringing wmds of nearly 00 miles per hour 
in gusts This storm caused much damage, especially 
to shipping, m Qermanv and Holland, with some loss 
of hfe In Holland and bchleswig Holstem the dykes 
burst m several plaoee, with fioodmg 

Not 17, isx8 Storm Flood in North Sea — 
Several psunshes were overwhelmed by the sea, and 
many thousands of persons lost their hvee This storm 
broke through the West Frisian Islands, and formed 
the beginning of the Zuydor Zee 

Not 17-18, 185s Duke of Wellington s Flood ’ — 
During one of the highest Thames fioods on record, 
on the occasion of the Duke of Wellington s funeral, 
the hearse and horses were upset m the flooded Bath 
Road at Maidenhead At Putney the towum path 
was SIX foot under water, and the Great Western 
Railway hne was flooded for four miles between 
Hanwell and Faddixigton At Windsor part of the 
Home Park was four foot under water Oxford was 
deeonbeil as standing m a sea of water, the whole of 
the surrounding country being flooded, and the 
Evenlode Valley was foi more than a week hko an 
immense lake 

Not 17, 1 88a Sunspot, Magnetic Storm, and 
Aurora — A remarkable Bunsmt, visible to the naked 
eye, was reported on Nov 17 and the following days 
It was the largest spot hithwto photographed at 
Oteenwiob, its area bmng 2470 imllionths of the sun s 
visible surface and was excmtionally brilliant 
Simultaneously both Europe and North Ainenoa were 
visited by a violent magnetic storm which began on 
Nov 11 and reached its climax between 10 h 30 m 
on Nov 17 and 6 h 30 m on Nov 18 The mametio 
decimation oscillated rapidly through almost 2 , and 
the chuigM of force were correspondingly groat and 
sudden The whole telomphio i^em was disturbed 
to an extent far exceeding anything previously re 
corded Equally remai^ble was the display of 
aurora on the evenmg of Nov 17 As observed at 
the Royal Observatory. Greenwich, it commenced 
with a bright glow of red light extending from the 
north and west beyond the xemth, mterspereed with 
pale green phoephoreeoent light and streomen At 
18 h 40 m a very brilliant streak of greenish light 
about 20” long appeared m the east north east and 
travelled rapiffiy towards the west Phis stresk was 
very widely obeenred over the British Isles , it passed 
from horizon to horizon m about six eeoonds, its 
height was of the order of 200 miles, and its velocity 
ovw a path of 200 milee about IS miles per seomid 
In Nor& America the aurora was also very brilliant, 
and about midnight, m Michigan, oil the visible 
heavens, to withm 20” of the oouthem honzon, were 
covered by straight streamers extending from all 
parts of the honzon to the zenith, where they fonned 
a boreal cro wn of blood red colour 
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I Not x 7, X910 HeaTy Ram in Sicily.— As a result 
of a violent thunderstorm and oknidburst 18 8 m 
of ram fell m 24 hours at Riposte, Sunly Thu u the 
heaviest known fall m a day m Europe 

Not 18, 191S Hurnesne in Jamaica — ^The 

western part of Jamaica was devastate by a hum 
cane of remarkable mtensity, enieoially when the 
lateness of the season u considered At Negnl Pomt 
lighthouse the wmd reached 120 miles per hour at 
2 A M , after which the anemometer was destroyed , 
the -rtorm oontmued to increase m violence for four 
hours, but no estimate was mode of the highest 
velocity The rauifall was very heavy, and, where 
guUiee opened on to the coast, many houses were 
washed away and a number of lives were lost , else 
where as at Savanna la Mar, the sea swept over the 
land and destroyed everything, wrecked ships being 
stranded m the streets 

Nov 19 14x1 Storm Flood in North Sea — ^An 
extraordinarily great storm flood m the North Sea 
affected the ooasts of h nesland, Holland and England 
Seventy two towns were submerged and it u said that 
100,000 men were kiUed As a result of thu storm the 
Zuyder Zee finally reached its presoit form 

Nov 19, x8aa Bsrthquake in Chile — By this 
earthquake the greater part of Valparaiso was 
rumed, while the Mock was felt over an area 1200 
miles long from north to south A large tract of the 
coast it u said 100 miles in laigth was permanently 
upraised at Valparaiso by about 3 foot, at Qumtero 
by about 4 feet Three weeks later the old bed 
of the sea was still bare, with beds of oysters and 
other shell fisli adhering to the rooks An old wreck 
near Qumtero that l^fore the earthquake could 
not be reached was afterwards aooessible from the 
land 

Not 19, 1834 Inundation at St Petersburg — As a 
result of a violent westerly wind which heaped up the 
waters of the Baltic m the Gulf of Finland and un 
peded the flow of the Neva, St Petersburg suffered 
from the gieatest mundation smoe the foundation of 
the city The waters of the Neva rose 13 ft 7 m 
above the ordinary level, and the whole city except 
some suburbs was submerged The damage was 
aggravated by a frost which followed the flood 

Not X9, 1938 Cloud formed by Aeroplane — A 
Swiss aviator reached a height of about 33,000 feef 
m clear air near a thm sheet of oimis cloud A deflmte 
streak of cirrus formed beliind the aeroplane, and 
persisted from 3 46 p m until 4 16 p k , gradually 
being distorted by the wmd It was suoceaafully 
photographed from the ground 

Nov 19, 1938 High Solar Prominence — ^An erupt 
ive Bolar prominence, the higheet on record, was 
observed at the Kodaikanal Solar Observatory, India, 
to reach the height of 20 9 (that is, two thir^ of the 
sun 8 diameter or about 670,000 miles) above the sun s 
chromosphere, when cloud mtervened The bn^t 
ness of the pronunence at so great a height was also 
remarkable Companson of several speotrob^o 
grams token m oalotum li^t gave the neatest out 
ward velocity of the pronmenoe as nsony 146 mil«a 
aseoond 

Nov so, I843 Floods In England — Mi— Oimerod 
quotes that there happened a marvelous tempeet 
of thunder and lightning, and therewith followed 
such an exceeding ram (which oontmued many days 
together) that rivers rose on marvellous heists, and 
the Thamea itself, whioh seldom nae^ or is moreesed 
land floods, paanng over the bonks, drowned all 
country for the epaoa of six miles about Lambeth, 
BO tiiat none mig^t get mto Weetminster Hall, exoept 
they were set on horseback ” 
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Societies and Academies. 

Loitdon 

Royal Society, Nov 6 — W A Bone and S G Hill 
The uow combustion of ethane The slow interaotion 
of ethane and oxygm m vanous proportions at 290° 
320° 0 and prewurea between 420 nun and 780 nun 
mvolvee eseentially chain reactions preceded by 
well marked mduotion periods ’ Addition of small 
amounts of third bodies may materially shorten the 
mduotion period Ihe subsequent oxidation then 
proceeds m a manner consistent with the hydroxyla 
tion ’ theory, at a rate dependent chiefly upon the 
ethane concentration — A Fate and W H Falkner 
An experunontal rletormination of the mtensity of 
friction on the surface of an aerofoil Using small 
surface tubes of the btanton type, mtasuroments ot 
velocity were taken at distances of 0 002 0 003 m 
from the surface, from which the velocity modionts at 
the surface and the intensitioe of the surface friction 
were determined On each surface the frictional in 
tensity had two maxima, the first associated with 
laminar flow, and the second with turbulent flow m 
the boundary layei A M Tyndall and C F Powell 
The mobility of ions in pure gas Tn experiments with 
mtrogen the negative carriers wore m every case elec 
trons but tlie results with positive ions weie vai table 
Small traies of impurity have a great effect on the 
mobility of the |X)sitivo ions The results are in or 
cordance with the view that a positive ion can capture 
an electron Irom a neutral molecule of lower lonisa 
tion {Xitanttal, with a consequent change in the nature 
of the ion At pressures of 100 mm or more the 
amount of foreign impurity must be reduced to the 
ordoi of one part m a million At present no simihc 
ance can bo attai he<l to any of the values recorded in 
the literature S Chapman and A T Price Ihe 
electric and magnetic state of the mtenor of the earth 
A detailed examination of the currents mduced withm 
the earth by the priinaiy outer flelds of the daily mag 
netio variations, and of the storm time variations ot 
the earth s hold dimng magnetic storms fho m 
duotion IS supposed to occur withm a imiform con 
ductmg core of which the upper surface is at a depth 
of about 250 km below the esuth s surfac^e , evidence 
IS found for a rapid rate of downward mcrease of 
electrical oonductivitv in the layer below 260 km — 
R H Fowler Speculations concerning the s ^ and 
7 ra'ra of Ra B, C, C , I Replacing the ideal Hertzian 
osciUator in the nucleus used in Miss Swirlos s theory 
by an actual model nuclear ouautuni mechanical 
system, mteracting by Ckiulomb forces with the elec 
trons of the outer atom, shows that there is no hkeh 
hood of any serious modiflcation of her calculations 
so long as the dipole moment of the two nuclear states 
concerned m the emission of Miy y ray does not vonisli 
When it does vanish and the nucleus con, practically 
speaking, not rad%at« this frequency at all, the more 
correct mteraotion mtegral of the revised theory still 
does not vanish, but survives, operating elections of 
the K (eto ) electron as a ^ partible by collision with 
the nuclear particle, when the K elytron actually 
enters the nucleus — R Fort and C N Hlnshelwood 
Furtiier mveotigation on the kmetics of gaseous 
oxidation reaetkou The substances studied were 
metiiane, methyl alcohol, and formaldehyde, the two 
latter being mtMmediate products In the oxidation of 
the fonnm* These ohorootenstios of the reactions are 
best eimlamed by Hssnming a ‘ cham ’ mechanism, 
which does not seem to deewnd upon any particular 
ohenucal oonflguraticm of we reacting molecules, so 
long as the neoessafy energy is available The part 
l>layed by the walla of the oontauung vessel dsimnds I 
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not only on the dimensions of the vessel but also on 
the nature of the surface It seems probable that the 
adsorbed layer of oxygen may play an important part 
m breakmg the chains which reach the wall C N 
Hlnshelwood and K Cluttut The displacement by 
ultra violet light of the explosive limit m a cham 
reaction Mixtures of phosphine and oxygen at 
ordmary temperatures react negligibly slowly except 
between two sharply delmed limits of presmire In 
this region explosion occurs the passam trom the slow 
reaction to explosion bemg abrupt Ultra violet light 
of wave length 2500 2800 A diminishes the lower 
pleasure limit Ihis effect is shown to be due to the 
production from the phosphme of a minute amount 
of an octivo substance which does not decay immedi 
ately when the illujiunation ceases C D Ellu and 
G H Aston The absolute intensities and internal 
conversion i ocfRcionts of the 7 ra> s of Ra B and Ra C 
Measurements of the n lativo intensities of the natural 
ft ray groups and thoso libeiatcd trom platinum by the 
absoiqition of the 7 ravs enable the magnitude ot the 
internal conversion coefficient to be deduced The 
results apiKar to be incompatible with a radiation 
hypothesis of internal conversion and indicate some 
other tvim of coiipliiig between the nucleus and elec 
trouic system The oxfienments provide a method 
of measuring the absolute mtonsities of the stroiigei 
7 lays A A Robb On a symmetiical analysis ot 
cxinioal Older and its lelation to tune siiaco theory 
riie time space geomotrv of Minkowski anil geo 
metnos of larger numbei of chmonsiotm can bo budt 
up cm a basis of bijore and ufUr relations and con 
gnience can lie dehnod m imiely ordmal teims The 
imiMirtanco of sue h geometries is disguised by the lack 
of symmetry m the ranonical expression foi the sejuare 
of a linear interval It is now shown that analytical 
symmetrv may bo intrcshued by taking as the 
canonical form not a sura of scpiares but a sum of 
products — R A Fisher The moments of the dis 
tiibution for normal samples of measures of dejiarture 
from normality Iwo inothcsls aie given foi discussing 
the distribution of the ratios of the symmetno func 
tionsJt, k^, obtained from samples from a normal 
distribution to tho powers of Ij, of the same degree — 
D H Bangham and N Fakhoury The swelling of 
charcoal ( 1 ) An appaiatus is described by which tho 
Imear expansion of a charcoal tcxl can bn measured 
simultaneously with the quantity of adsorbed gas 
causmg it Fx^cansion sooms to losult fiom tho 
pressure exerted by the aclsoibed molecniles at sharp 
re entrant angles m the surface of the adsorlient The 
expansion caused by the adsorption of a gi\ en quantity 
of gas mcreases with tho temperature — I Rama- 
knshna Rao Ihe behaviour of water with change of 
temperature and with addition of elec trolj'tes as 
stuilied by the Raman effect With mcreasing tem 
perature, the band becomes shaiper and shifts towards 
the short wave length side due to changes m the 
su^le H,0, double (H|0^ and triple (HgO)^ molecules 
Addition of nitno aciu aim makes the band narrower 
At higji concentrations, two sharp, wdl resolved bands 
are formed, one attributed to double water molecules 
and the other to hydrates of the acid — E Rudbsrg 
Energy losses of electrons in CO and COj Charaoter 
istio energy losses suffered by an imtially homogeneous 
beam of eleotrons sent through the gas at low pressures 
were detenzuned The distribution curves for the 
electrons show several well marked maxima, which 
are oharaotenstio of the energy levels of the particular 
kind of molecules under mveetigation In the case of 
carbon monoxide the maxima have been correlated 
with tranaiticHis from the normal state of the moleoule 
to exeited states known from the analysis of band 
spectra belonging to this moleoule or to singly loaissd 
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carbon monoxide Where a maximnin hae been 
attributed to a bu^ electronic state, ita positton with 
reqpeot to the dineimt possible vibraticmal levels is 
m accordance with the iWick Condon theory 

Pabis 

Academy of Sciences, Oct 13 — Georges Perner 
The Congress and International Exhibition of Photo 
tnammetry at Zurich, September 1930 — P Marchal 
Obaervationa oonoeming parthenogenesia and span 
andry m Trtehogamma — B Cabrera, W Johaer, and 
A Piccard The rate of change of fhe mametisation 
coefBcieut of water with temperature Mumerous 
researches on the thermal ooefncient of the magnetic 
BUBoeptibihty of water have given results varying from 
4-0 00013 to -0 0016 A rdsumd of the metiioda 
and results is given — S Carrus The mtegration of 
systems of differential equations — Georgei Calu- 
gardano A oertam system with an infinity of un 
knowns — Gaston Julia Some majoranta of the theory 
of functions — R Maset Pemument flow with isolated 
vortices — J Ph Lagrula A development of the equa 
tions of homology, based on the method of depend 
encea — L Quevron Electrical measuring apparatus 
based on the use of electromagnets experiments on 
the deUoacv of moving coil instruments, making use 
of the Eelfevue electro magnet This mamet gives 
a field of the order of 30,000 gauss The deviations 
read were proportional to the mtensitv of the current 
and a displacement of the spot of light by 1 mm 
corresponded to a current of 4x10* ampere — 
L Goldstein The statistical evaluation of the energy 
of Coulomb mtcraotion m a molecule — Albert 
Portevin and Pierre Chevenard The explanation of 
the complex phenomena observed during the re 
heating of hypertempered steels — Mile Susanna 
Veil llie microphotometnc study of Liesegang rings 
The Lambert and Chalonge miorophotometer with a 
^otoelectnc cell was us^ m these raeasuremoits 
The square roots of the mutual distances of the rings 
are m arithmetical progression — Augustin Boutaric 
and Jean Bouchard The flocculation of feme 
hydrate sola by vanous electrolytes and the Schultse 
Hardy law ]< looculation of feme hydroxide sol 
with the alkahne salts of twenty acids wve results 
not m agreement with the Schultae Hardy rule, 
according to which the flocculating power of an electro 
lyte should be almost entirely determmed the 
valmicy of the active ion — CUment Duval Cobidt 
oobalticarbonate The compound Co[Ck>(COa),] has 
been isolated in the form of an ohve grem powder 
The io<line liberated from a solution of potassium 
iodide shows that all the cobsdt is tnvalent ozone 
giyosnsetoaperoarbonato Na[CoC 04 ] — E Raymond 
The oxidation of benzaldehyde In a quartz tube 
and m the dark, pure d^ beozaldehyde is not acted 
upon by pure oxygen MetaUic salts copper, silver, 
nickel cobalt, and espeoudty numganese act as 
energetic catalysts promoting tlie oxidation Stilbene 
and other ethylene denvatives have the opposite 
effect — Charles Dufraisse and Nicolas Dnsch Be 
searches on the dissociable organic oxides A di 
bromerubrene Irradiated m the presence of air, 
there is rapid decoloration, with the formation of cm 
oxydibromorubrene The latter gives off oxygen on 
heating regeneratmg the dibromorubrene The 
mtroduction of two atmns of bronune mto the mole 
oule of rubrene has not affected the fundamental 
pro per t y of reversible oxidation — Jacquss Bourcart 
The stratigraphy of the mteniatton^ zone of Tatwen 
— H Arsandaux The preeent enmtion of Mt Peite 
— B Martin>Sans OAcrality of the presence of 
alkaloidB m the Buxaoess The preeenoe of alkaloids 
m this order appears to be general , the ohenuoal 


and therapentio properties of these alkaloids have 
not bithsrto been detenmned — Hervd Hsraot The 
OiytndmesB, parasites of the kidney of JStmteetla 
app«nd%eultUa An attempt at culture 

LsmifOBAi) 

Academy of Sciences, ComptM rmdut, Ho 9, 1980 
— P Lazarev The action of carbonic acid on the 
nervous centres of the eye Inhaling carbon dioxide 
m complete darkness produces viaible effects, m the 
shape of bright dots a^ Imes, which disappear cdtor 
a few seconds , estimations of the adaptation at this 
time show a strong reduction m the soisitiveneee of 
the eye This suggests that carbon dioxide affects the 
nervous centres m vision — A Popov A contnbu 
tion to the fiidi fauna of the Crimean coastal waters of 
the Black Sea The fauna includes 91 tmecies of Ashes 
and IS cloedy alhed to the fauna of the Black Sea near 
the Caucasian coasts, while differing strongly from 
that of the north we ste rn part of the Black Sea A 
hat of the distribution of fishes by bioooenoses is 
given — B Mirsm A contribution to the knowledge 
of Transcaspian Orthoptara Description of a new 
gmus of onokets, PhtloooihrMMn, fornung a new tnbe, 
Philobotnni with two species found m the burrows 
of rodents bpemtophUoptf Uptodaetyhu and OerbtUus 
sp , mid of MynMcopkUa oeulata, sp n from nests 
of ante, Myrmecoeytftea atUpea For var twreomanvuua 
him — P Schmidt The Japanese shark Hataduru* 
torazame Tanaka A re description of a species 
possessing a highly peculiar structure of tlie male 
olaspers which are provided with about a hundred 
hooks enabbng the male to hold the female during 
copulation — S Nathanaon Movmnente of the 
mathematical pendulum m the uniformly variable 
field of terrestrial gravity Weighmg on balance- 
soalss Theoretical considerations on the accuracy of 
weighmg 

Oomptez rendwe. No 10, 1980 — F Loewtnson- 
Lessiag New expenniental mveetigations on the 
permanent magnetisation of rooks on heatmg A 
rook (hparo dMite) from Piatigorak mamfsited a 
feeble capacity for magnetisation with the ontioal 
pomt at 600° 600° C , while m the case of basaltic 
rooks it was at 800° — D Bsliankin Furnace soona 
on the Kola Peninsula and Novaya /emlya A piece 
of soona found on the coast of Noyaya Zemlw proved 
to be, aooording to its composition, of English ongm 
from the Cleveland area Another piece, found at 
the Kola Peninsula, came from Pennsylvanian fur 
naoes In both coses it appears that the pieces were 
earned by the Qulf Stream — S Cernov The Far 
Eastern and Chmese tortoises of the gmus Amyda 
A tehhgzh Br and A maackt Br are only young 
forms of A ttnauts Wieg — A K Mordvilko The 
ongm of the heturceoy m plant lice An analysis of 
some particular oases of tho change of hosts m 
Aphids 

Stonw 

Royal Society of New South Wslsa, Sept 3 — Rst 
R T Wade The fossil fishes of the Australian 
Mesozoic rooks The different groiqis are dealt with 
m detail and the information brought up to date , 
the vanous hoiuons from which foew fish nave been 
found are referred to and full lists of fossils given for 
each locality Evidmoe is mnduoed to show that 
those fossil fish from the St Peter's quany, Sydney, 
previonsly thouj^t to be of Penman or even Cwboni 
leroos age, an recdly of Tnassio age A detailed 
deeonpt^ is given of the fossil fish from a new 
looahfy at Brookvale, near Manly, New South 
Wales 
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Administration and Research m India 

W HATEVLR may be the outcome in the 
immediate futim of the pohtical situation 
in India and however it may be affected by the 
Round Table Conforenee now sitting in London 
it must be tememiKrod that pledges have been 
given which would result m the cxireise of the 
effective power of governn i nt passing m an mcroas 
ing degree into the hands of the Indian x>eople 
This 18 not the place even if it wore not too late, 
to enter into argument as to the wisdom of the 
conrse that has been ailoxitid in handling Indian 
affairs it is the outcome of a pohoy which was 
iiutiated long ago Enlightened aeeording to the 
ideas of its dav that pohev nevertheless faded to 
appreciate the essential quality of the problem 
and the conditions which governed its solution 
Under our dominion in India tho admmistrative 
oxoeutive and judicial functions were long solely 
m the hands of British officials In the native 
States with princely rulers native institutions 
functioned under tho supervision of a British 
pohtical office r whose duty it w as m case of need 
to exorcise a hrm if tactful restraining influence 
over the head of the State In both coses control 
was vested in men trained in the traditions of a 
great service men who looked for no material 
gam from the position they held Nevertheless, 
however sympathetically exercised this control 
was an ahon control the control of a foreign 
aristocracy m a conquered land — a condition with 
which India had been familiar from her earliest 
histone times 

With the spread of humamtanan and democratic 
ideals m the mneteenth ctntiiry as the Empire 
expanded there grew' up the conception of a 
tutelage of the backward races by the white man 
To some this meant no more than the preservation 
of the Pax Bntanntta and an autocratic if just 
and benevolent rule which elunmatod the more 
objectionable features of native custom but on 
tho whole left it very much where it was The hue 
of demarcation between the ruler and the ruled 
was ngorously observed This was on the whole, 
tho point of view of Mr Rudyard Kipling and on 
broad Imes that of the Indian civilian It did not 
preclude and indeed more often than not was 
accompanied by a very considerable understanding 
of native oustoms and ways of thought as well as 
appreciation of their bearing upon the problenis of 
government 

On the othM- hand a more widely held, if perhaps 
less well Informed, opmion regarded it as incuwibfmt f 
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upon the white man to nuae the status of the 
native in the scale of oivihsation and to tram him 
to a point at which be would be capable of taking 
a part m the oivus life and government of hu 
country However this aim u to be regarded as 
an ideal, there can be no two opuuons, m the light 
of expenence, as to the means adopted for its 
attainment The end m view was to be attained 
by education — education, that is, on the European 
model — and a share m representative institutions 
when the time was npe and the native hod reached 
the necessary standard of civic responsibihty 
Hence we find the children of West Afnca on their 
way to this desirable goal reciting m English lists 
of the capes and nvers of Great Britain ' 

Tn India the opportunity was readily grasped by 
certain classes of the population Converts — too 
often solely ad hoc — thronged the missionary 
schools universities, with cumcula framed on 
Enghsh lines flourished in the various provinces 
and Indians were admitted to the Civil Service, 
the Bor, and the Bench Gradually representation 
was introduced in the local and central councils, 
though tempered by an official British element 
India for the Indians then became the cry of 
the pohtical agitator Home Rule was admitted 
as a not unreasonable claim 
The peculiar conditions of India have served to 
disguise the fact, which soon became apparent in 
det^g with the backward races m our other 
dependencies, that training upon European lines 
and through institutions other than those of the 
people themselves was not suited to their needs 
India has a civilisation of her own with a long 
history behind it For contones her culture has 
attained high development on its own lines in the 
arts, m kterature, in philosophy and even in a 
scienoe of its kind Those of the Indian peoples to 
whom this culture was native were mtellmtual, 
mtelligent, and of a singular flexibihty of mmd 
They rapidly assimilated European ideals and 
methods of education, at least superficudly Their 
success m law, m medicine, and m some branches 
of scienoe has been conspicuous both m their own 
umversities and m those of Europe 
The undoubted mtelleotnal abihty and adapt 
abflity of a certam section of the population and 
the clamour of agitators who loudly proclaim their 
hostility to a * foreign ’ rule have led many into 
thinking not only that India is capable of self 
government, but also that Indian rule for India 
will bruig peace and an absence of friction m the 
work of administration In truth, all that will 
have been done will be to take the administration 
No. 8186, Vox. 126] 


from one race and hand it over to another wbkh 
will not necessarily stand m much closer relation 
to the population of its juiisdiotion th«i the 
European The educated Indian m number 
represents an exceedingly small percentage of the 
total population 

The problem of the government of India, the 
real India, remains unchanged India is stall not 
one, but many The lack of umty arising from 
differences of caste and of race will still be there 
The multiphoity of creeds will persist, even though 
Hin duism may seek by the imposition of an official 
pantheon and a common name to mark off its 
millions, with their vaned beliefs and their local 
godlings, from Mohammedan and Parsi The 
customs and modes of thought of the peasant 
population, the wild tnbes, the hill men, the nomads, 
and the outcasts may well be as strange to the 
educated Indian as they are to the English civilian 
fresh from his umversity In the recent examina 
tion for the Indian Civil Service, it would appear 
that of the twenty four successful candidates from 
all parts of India the big majority were Hindus 
In a country so vast as India and varying so 
profoundly m custom and sentiment, m what 
respect does any one of these when outside his 
own distnot his own race and his own creed 
hold the advantage over the English civilian! 
Differences of caste of race, of rehgion, and of 
culture will still have to be bridged Sympathy 
informed by knowledge will be no less an essential 
of good and efficient rule 

The mass of the Indian peoples is indifferent to 
pohtics its vital interests aio moulded by its 
religious beliefs Whatever may be the form of” 
constitution ultimately adopted, m the last resort 
its efficiency, in view of the peculiar character of 
Indian conditions, will rest on the relations of the 
distnet official with the people under his jurisdiction 
It should be unnecessary to labour the pomt that 
this depends upon an mtunate knowledge of racial 
character and religious and social customs This 
goes deeper than the brood distmotion between 
Mohammedan and Hindu, or even the major 
differences withm the latter group 

It has frequently been jximted out that the 
mtunate knowledge such as is here held neoessary 
demands mtemave study In the records of the 
Indian census, m the pages of Buley, of Crooke, 
and of the many others who have written on the 
customs and beliefs of the peoples of India, is 
much mvaluable material to form the groundwork 
of such study , but nime would deny that m the 
coUeotion of information beanng on the ethnology 
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and culture of the Indian peoplefl much still 
remains to be done Whatever change may be 
brought about in the government of India, this 
work should be oontmued 

7%ere can be no question that the Indian um 
versity will have an moreasingly important charge 
m the future of the country With it will he a 
great part m educating the administrator and in 
preparing him for the performance of his function 
m the government of his country In the past 
it must be admitted, the cumcula of the universi 
ties have m too great a degree looked to western 
culture for inspiration It is true they have not 
neglected Indian studies , but even m those, 
especially m earlier days they have fostered the 
literary and speculative bias of the native of India 
and especially of the native of Bengal In Indian 
studies, hterary and textual onticism of the Indian 
classics, philosophy, epigraphy, and the study of 
hterary histoncal sources have prevailed to the 
almost entire exclusion of the problems and con 
ditions of the hving India 

In another column we refer to the records of 
research which have been earned out at the Um 
versity of Allahabad In recent years It is there 
pomted out that great stress is now laid on research 
m umversity work These records indicate the 
importance which, to day, is attached to practical 
work m the natural sciences On the other hand, in 
the more specifically Indian side of the work research 
IS almost exclusively hterary Without m any way 
attempting to minimise the importance of those 
studies m their bearing upon the history and 
culture of India, it is permissible to suggest that 
the umversities have a great field for research at 
their doors The ethnology, the social anthro 
pology, and the economics of the Indian peoples 
are matters of vital importance which call for 
mvestigation These are fields to which the 
natives of India themselves have paid too little 
attention Among them it is true there are a few 
now hving who have earned a world wide reputa 
turn by their devotion to anthropological studies 
of some whose activities have recently turned m 
this direction it would not be too harsh to say 
that their theories have been coloured by their 
pohtical prepossessions In view of the practical 
importance of these studies for the future good 
government of India, the umversities would do 
well to encourage research in the laboratory and 
m the field Incidentally, by so doing they would 
effect a valuable and much needed contnbution to 
the advancement of anthropcdogioal knowledge at 
large ^ 


Physics and Reahty 

The Myatenoua Unxverae By bir James Jeans 
Pp IX + 154 +2 plates (Cambridge At the 
Umversity Press, 1030) 3s 6d net 

W HY do we call the universe mysterious f Is 
it because wo know so much about it or so 
little < The impression left by Sir James Jeans s 
fascinating book is that it is because the interpieta 
tion given appears more fantastic than that which 
IS mterpreted Perhaps the only true mystery is 
one which is not destroyed by solution 
We exist as the result of an accident to the sun 
some 2000 milhon years ago The stage thus being 
set, the actors unaccountably appeared and began 
to mtorrogate their surroundings To pnmitive 
man simple things were obviously regular, while 
complex things were apparently capricious Caprice 
was more impressive than monotony and the 
umverso was thought of as anthropomorphic As 
tune passed more attentive observation caused a 
contmuous transfer of phenomena from the cate 
gory of caprice to that of regularity, and the 
imi verse was accordingly reinterpreted as a machine 
In these last days the machine has broken down, 
and left a thought form which is the ]^esent 
physical conception of the ultimate nature of the 
world and appears to bring us back to oapnoe, 
rechnstoned indeterminacy , as the original 
source of events 

Such IS the panorama of scientific history which 
Sir James Jeans shows ns With a wealth of apt 
illustration he traces its course, showing m detail 
how the relativity and quantum theories have led 
up to the present position, and in conclusion de- 
scribes his philosophy of the umverse as a thought 
m the mind of a controlling mathematician who 
has no perceptible emotion morahty, or aesthetic 
appreciation 

It is admirably done Despite a few infehcitiea 
— the result apparently of undue haste — ^we know 
of only one book on the same themes which deserves 
comparison with it It is difficult to conceive of a 
more excellent account of the recent developments 
of physics for the general reader Most readers, 
however will be chiefly mterested m the summing 
up, and this we find not so admirable Sir James’s 
review of mankind s successive attitudes towards 
the umverse is too summary to melude transitKHi 
stages and one of these seems to us, m view of 
recent developments, to be of the greatest signifi- 
cance Let us try to indicate it by presenting two 
different points of view taken m scientifio' woric 
and thought 
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The mteUeotual habit of the Middle Ages was one 
of brilliant but unbridled ratiocination baaed on 
arbitrary elements of thought The battle which, 
m the seventeenth century, was fought and ap 
parently won by the pioneers of modem science 
was for the exclusion from philosophy of all data 
which were not directly derived from observation 
Galileo and Newton regarded with a not unnatural 
horror the mtroduction of hypotheses to correlate 
observations, and with as much consistency as is 
possible to human lieings they preached and prao 
tised a philosophy from which hypothetical causes 
of phenomena were rigorously excluded 

Time passed, and the scuntific description of 
Nature on the now principles went steaddy on 
But one momentous day something new occurred 
The httle imp which is always ready to suggest 
unorthodox devices to the eager mvestigator 
whispered m someone s ear You want to 
correlate observations iinconfusod by arbitrary 
ideas based on imagination or dead authority t 
Very good , but the refusal to be dominated by 
imaginary notions does not require you to abstam 
from leadmg them m chains Why not invent 
existences — call them ‘ parameters ’ if jou like, as 
the mathematicians do — to serve as connecting 
links between observed phenomena » You may 
find that one or two such existences will suffice to 
correlate whole masses of observations which other 
wise would remain mdopendent and disconnected, 
and lead to the discovery of who knows how many 
new phenomena You will have sacn&ced no 
principles and betrayed no trust ’ So it was done 
Atoms and an ether were conjured up, and all went 
as the imp had said, with a success mdeed far 
beyond his boldest insinuations These cuncep 
tions in turn gave place to electrons, protons, 
photons, jirobabihty waves, and what not, as the 
attack grew more breathless, untd to dav the most 
widely diverse of Nature s secrete, m the heavens 
or tmder the sea, are strung together by a few 
‘ quantum numbers 

It IS all very wonderful, but in the meantime 
what has happened f Just what has occurred so 
often before the creature has taken control of the 
creator The conceptual scheme of physios is no 
longer merely an instrument by which observations 
are correlated it is the reahty behmd pheno 
mena’ — or rather our nearest approach to the 
reahty, for the scheme is not yet complete So 
that, to reach reahty, we have to strip experience 
of eveiythmg that can be seen and felt and enjoyed, 
until we oomo down to the inexpressible thought 
easenoe of a hypothetical skeleton 
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That, however, is not the worst Not only must 
phenomena hide their diminished heads , but, also, 
thei are not allowed even m obscurity to wear their 
own expression We observe a determinism m the 
ph3^ical world The scheme requires that it is a 
statistical determmism , therefore it is not deter- 
minism We observe that Nature proceeds by laws 
The scheme requires that they are laws of chance , 
thenfore they arc not laws 8 ir James Jeans does 
not hnally commit himself to this view, but that 
appears to be only because ho is not yet convmoed 
that the behaviour of electrons will not later turn 
out to be determined The one thing which 
emerges clearly from all this, is that, if these ideas 
are generally adopted, the spoils of victory have 
passed from Galileo to the Aristotelians Galileo 
will not have suffered m vain, it is true, for three 
centunes have acknowledged his triumph but the 
future will belong to his enemies 

Let us make our position clear We do not wish 
to exclude hypotheses from science — that would 
be absurd at this time of day — but they must not 
be allowed to usurp a position to which they have 
no title Their function is to facilitate the correla- 
tion of phenomena, not to pose as the sole prophets 
of God Science cannot remain bound by re 
stnctions nhich m the stress of battle the seven 
teenth century pioneers felt bound to impose It 
must move, but it should move forwards and 
not backwards We do not want the problem 
picture m next year s Academy to represent the 
triumphant Aristotelians raising over the prostrate 
body of Galileo a banner bearing the inscrip- 
tion, The Realitv behmd phenomena is Pure 
Thought’ Rather would we see the seed which- 
Galileo planted bloBsommg into a tree, noh beyond 
his conception indeed, but still beanng seeds of its 
own kind 

We can follow Su* James Jeans through the maze 
of present day physics, and do so gladly, charmed 
by the facile mastery of his exposition, which is so 
obviously the child of clanty and depth of thought 
But when he attempts to discuss the status of 
physical conceptions in the world of realities, m an 
utterance which will be aooopted as the authentic 
voice of science by thousands who seek guidance m 
matters of philosophy and religion, we feel strongly 
that he is darkemng counsel, not by words without 
knowledge, but, much mote dangerously, by know- 
ledge without eqmvalent balance of judgment 
Physios has much to say at the present tune , there 
18 no need for it to speak for other departments of 
thought and feeling as well 

HntBBST Dotolb 



Novembkb 22, 1030] 


NATURE 


801 


Lavoisier and the Study of Combustion. 
ITht B%glaetnKk Century RevolvUon Setence — 

The Ftrei Phase By Ih* Andrew Norman 
Meldrom Pp vu+60 (London, Now York 
and Toronto Longmans, Green and Co , Ltd , 
nd) 4s 6d 

T wenty five years ago the author of this 
book placed ohenuoal teachers and students 
under a laslang debt by the pubhoation of an essay 
on “ Avi^adro and I^ton ” — a very careful his 
toncal and ontioal discussion of the standing in 
ohemistry of their h3rpotheBis Incidentally it was 
shown that many inaccurate statements on the sub- 
ject were current at the tune m the hterature pre- 
sented to students of ohemistry, and a real service 
was done by putting matters in a clear light 
Dr Meldrum now reappears, handling m the 
same thorough way a topic of no loss interest to 
students of ohcmioal history — ^the work of Lavoisier 
during the four years 1772-75 These years he 
calls “ the first phase ’* of the revolution effected 
by Lavoisier, for they culminated m his realisation 
of the individnahty of oxygen, of its place in the 
atmosphere, and of the part it plays m processes 
of calcination and combustion This is, of course, 
one of the turning pomts of chemical history that 
no teacher or student can disregard It also marks 
a region where there has been strife on matters of 
credit and conduct, with the importation at times 
of uncomfortable patriotic fervour, and it is one 
where there was good occasion for Dr Meldrum to 
exercise his powers of elucidation 
The book is based mamly on an intensive study 
of (1) Lavoisier’s Memoirs and Journals (so far as 
the Journals are accessible through Berthelot’s 
“ La Rdvolution chimique — ^Lavoisier ”) and (2) 
Bayen’sandFtiestley’apubhoations The result is a 
histoncal analysis of great mterest and value, which 
gives the feding that the author, with a mind 
sternly braced against the access of prejudice, has 
got down as deeply mto the facts as available 
materials allow Until the Lavoisier correspondenoe 
u published, it does not seem likely that we shall 
get more hght on the subject 
What Dr Meldrum has done is to trace out with 
minute care the course of Lavoisier’a thought, 
experimental work, and pubhcations from the tune 
(1772) when he was seized with the idea that was 
thenceforth to dominate him In the sealed note 
deposited with the Faru Academy of Soenoes m 
November 1778, lavoisier records his observation 
of the increase of we^t dnnng the oombuction of 
sulphur and phosphorus and the fixation o^ “ an 
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immense quantity of air ” He beheves that the 
same will be found to apply generally to processes 
of combustion and calcination The discovery he 
describes as ‘ appearing to me one of the most 
interesting of those which have been made smoe 
the time of Stahl ” How Lavoisier had come to 
b^m his expcrimonts Dr Meldrum has found no 
indisputable evidence He does not mention the 
view, taken by M Le Chateher that Lavoisier 
was turned to the study of combustion by having 
competed m 1760 for an Academy prize on the 
subject of street lighting Whatever may have 
been the stimulus, it is clear the Lavoisier con- 
ception of the fixation of air as the general cause 
of the mcrease of weight m combustion processes 
fiashed into his mmd and became a fixed hght that 
no embarrassments from experiment, no errors m 
deduction, no hostile ontioism could dim 

Dr Meldrum emphasises again and agam the 
importance of recognising this, in following the 
course of Lavoisier’s work and in trying to under 
stand his relation to those who had been working 
or were working m the same held Though at a 
later date, wnting to Joseph Black, he describes 
himself as having been accustomed to regard Black 
as hiB master, there seems no reason to doubt that 
when Lavoisier made his initial discovery he was 
unaware of the work of Black, and that he shared 
abundantly the confusion of mind about gases 
and the gaseous state that then prevailed and 
was likely to oontmue as long as phlogiston held 
the field Lavoisier comments on the conspicu- 
ous neglect m France of the study of gases His 
realisation of the possibihty of following processes 
of gas absorption and gas emission during ohenuoal 
changes by use of the balance now gave him a 
fixed prmoiple When he surveyed the existing 
records he found only ‘ separate pieces of a great 
chain ” “ These authors ”, he says, " have jomed 

only some links of the chain ” 

In a memorandum, which Dr Meldrum gives 
good reason for dating February 1773, Lavoisier 
enlarged upon his new ideas and the prospects of 
discovery which they opened " The Memoran- 
dum ”, says Dr Meldrum, ' has a noto of exalta- 
tion and even of inspiration Nothing like it can 
be found m Hales, Black, Cavendish, Priestley, 
Soheele ” It may be judged from this how far our 
author is from any tendency to under estimate 
Lavoisier 

Following upon these prdiminanes, we are taken 
through the record of Lavoisier’s progress as de- 
tailed m the " Opnacnles physiqaes et ohimiques ”, 
published in January 1774. Dus part of Dr. 
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Meldrum b book shows him at his best and it may 
be strongly commended to those who are roncmmed 
with the teaching of the history of science where 
the chief difficulty is to get students to onent them 
selves into the conditions of a past age and the 
state of earher thought The mere reading of the 
old masterpieces such as are published m the 
admirable senes of the Alembic Oub does not 
suffice to free the mmd from astonishment that 
great men should have been so slow to find the 
way that now seems so plam and to have made mis 
takes that now appear so gross Nothing perhaps 
fortunately is hkely to make the student beheve 
that the same sort of thing is happening with the 
great men of to day but the discussion iff avoisier s 
progress as elucidated by I)r Meldrum u as 
illummating an example as could be desired of the 
hntonan s art apphed to scientific discovery 
The concluding chapter of the book is entitled 
Ihe Fffective Discovery of Oxygen and here 
the author is o< mpelled to enter upon the ground 
where so much controversy has taken place on 
matters of conduct We say that Dr Meldrum 
has been compelled to enter upon this ground 
because it should be clearly understood that the 
purpose of the book is not controversial It is to 
record the history in detail of the first phase of 
Lavoisier 8 work — ^that on combustion — which 
led to a revolution in chemistry and even in science 
but this neoessanly involves particulantiee relating 
to the discovery of oxygen 
Dr Meldrum says in the preface that he presents 
fteah oonduBions on this subject This does not 
seem to be quite the right expression for his 
conclusions are m essence those which have 
been reached by others What Dr Meldrum does 
that IS fresh is to exhibit in clear detail the course 
of thought of Pnestley and Lavouner and to show 
exactly how Pnestley s woik helped Lavoisier out 
of hu difficulties 

It IS pwhaps too much to expect that the book 
will not be challenged upcm its accuracy in some 
details and posnbly upon some of its conclusions 
but we may surely hope that it will not hurt any 
BUBcepiabihties On the contrary it gives a faithful 
picture of the times and of the confusion of thou^t 
on matters that are to day the schoedboy s elements 
chemical knowledge It shows how easily both 
disoovenes and mistakes of capital importance 
could be disregarded the participants and how 
far the true history of the modem dootnne of 
combustion is from bmng a sunple tale that he who 
runs may read or one where he can easily apportaon 
praise gr blame A Stomixs 
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High Voltage Cables 

(1) B*gh VoUage CabUa Theory and Praettce of 
their Design and Operation By P Dnnsheath 
(The Specialists Senes ) Pp xu + 161 (Lon 
don Sir Isaac Pitman and Sons Ltd 1629) 
10s 6d net 

(2) High Voltage Cables By L Emanueh Pp 
VU + 107 + 0 plates (London Chapman and 
Hall Ltd 1020 ) 8s fid net 

(1) 'TT seems quite certain that there will be a great 
J- demand for high voltage cable for many 
years to come In 1024 the consumption of electno 
energy per head of the population in Great Britain 
was 100 umts To day it is more than 160 units 
and it IS highly probable that by 1040 it will be 
three times as large The saturation point is a 
long way off and the effect of reducing the number 
of the supply stations and mcreasing their size will 
be to raise oontmually the pressure of transmission 
The demand for high pressure cables therefore will 
go on mcreasing 

In the book under review the author first deals 
with the economic factors that have to be taken 
into account m high voltage transmimion He 
next discusses the properties of the insulating 
materials used m the cables The question of how 
the dieleotno withstands the eleotnc stress applied 
to it IB still uncertam but there is no uncertamty 
about the effect of intersheaths m raising the 
factor of safety of cables The chapter on belted 
Boreened and S L cables will be very helpful to 
students as these types of cable are not yet de 
sonbedm the ordinary text books There is also a 
useful ohaptw on the current rating of cables and 
the stsbihty of their dieleotnos The thermal 
resistivity of a dieleotno is defined as the differenoe 
of degrees Centigrade required to be maintained 
between the opposite faces of a centimetre cube of 
the material so that an amount of heat equivalent 
to an eleotnoal watt may be transferred oontinu 
ously aorose the cube This definition or something 
like it IS frequently used by engineenng physuusts 
but it seems to us very clumsy and indefinite 
Teachers will doubtless improve it We prefer 
Founer s definition This book is to be commended 
(2) L Emanueh is the chief engineer of the 
Firelh Cable Works m Italy and he is well known 
as one of the leading expert* on high voltage oabks 
He has (xmtinued the excellent work dime by 
Jona one of hu predecessors At the Milan 
Exhibition so far back as 1006 Jona exhibited 
cable which had successfully withstood a ptessnn 
of 160 000 voUs for an hour 
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The author m thu book points ont that the 
presence of gaseous films and pockets in the di 
electric is a frequent cause of breakdown in cables 
The presence of highly ionised gas in the small 
cavities causes distortion of the electrostatic field 
and a tangential stress is produced above the sur 
faces of the paper stnps At high stresses gases 
can migrate through the paper sheets under the 
action of the ionic bombardment Thus an ionised 
path IS built up in the direction of the conducting 
path and breakdown will ultimately result In the 
United States there are oil filled cables operating 
at 132 000 volts There is a central duct in the 
cable which is filled with oil There are expen 
mental cables also oi>erating at very high pressures 
in Germany England and Italy In Italy an oil 
filled cable has been operating for a year at 70 000 
volts This book will be of interest to cable 
engineers 


Our Bookshelf 

Der adaorbterende BodenkompUx uni die adaor 
(nerten Bodenkattonen ala Orundlage der genettachen 
BodenUaaatflkatton Von Prof K K Oedroiz 
Nach der 2 Auflago dee Originals aus dem Bus 
sucheniibersetstvonH Kuron (Sonderausgabe 
aus den KoUotdchemiachen Betheflm herausgege 
ben von Prof Dr Wo Ostwald ) Pp viii + 112 
(Dresden und Leipzig Theraor SteinkoplT 
1929 ) 5 gold marlu 

Thb translation from Russian into English of a 
senes of pioneering papers by K K Gedroiz was m 
a large measure responsible for focusing attention 
on the importance m the cation exoha^e process 
and the colloidal complex m the interpretation of 
the properties of soils A German translation has 
now appeared of an important paper in which 
Gedroiz surveys the more recent work especially m 
the US Bureau of Soils the Sudan and Russia on 
the composition and properties of the morgamc 
colloidal matter of soils aiul then attempts to build 
up a S 3 ^ 8 tem of soil classifioation ba^ on the 
chemiciu composition of the adsorbing complex In 
the present stage of our ignorance cn the nature of 
the sod oigamc matter Gedroiz restnets himself to 
the morgamc colloidal matter He raises doubts as 
to the udsdom of the present tendency to identify 
tins colloidal matter with the clay of mechamoal 
analyses and would prefer to use 0 2S/i as the 
ujp^ limit for particle size of colloidal clay instead 

a!^ discnssuig the exchangeable bases respon 
mUe for the devmopment of cbemozem (or salme) 
andsolontsohak anasolonets (or alkaline) sod types 
Braf Gedroiz proposes a method of distmguishing 
between the am unsaturated podsol sod and those 
add solodi sods derived by breaking down of alkali 
sdb The so called amorphous nhoa soluble m 
60 per oent potitetun at KXJ* IS greater m the iplodi 
than in the podsol 
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Nature Ramblea an Introduction to Country Lore 
By Fdward Step (The Come with Me 
Bonks) Winter to Spring Pp vii + 152+31 
plates Spring to Summer Pp vm + 162+31 
plates Summer to Autumn Ip vui + l’>2+3l 
plates Autumn to Winter Pp vm + 152+31 
plates (I ondon and New York Fredenck 
Wame and Co 1 td 1930 ) 2a bd net each 
This collection of four volumes divided as their 
titles Biiggist mto the four natural seasons fulfil one 
object in making fascinating reading The author 
IS also to be congratulated on the many splendid 
illustrations and especially the photographs Apart 
from this the utility of the book is questionable 
hrom an academic point of view it is practically 
useless Besides a real lover of Nature would 
prefer to study her along his own lines rather than 
along those set out by another A guide is useful 
but this book can scarcely bo recommended as 
such Placing observations of this typo on an 
ecolomcal basis demands tho consideration of 
causal relationships between habit and habitat 
lo know the external morphology of a marsh 
mangold and to be able to name it on sight is not 
so ui^ul as to try to find out why it invariably 
grows in water logged soils Tho author must 
plead guilty to omitting this important branch of 
Nature study 

However the book justifies itself m that it will 
take the town dweller out into the country side with 
out even leaving his armchair but he who finds it 
possible would h« well advised to get hold of a good 
flora and fauna and tramp the country himself 

Old Age the Major Involution the Phyawlogy and 
Pathology of the Aging Praceaa By Prof Aldred 
Scott Warthm xvi + 199 (11 plates) (Lon 
don Constable and Co Ltd 19^ ) 15s net 
Two years ago Dr Warthm profmor of pathology 
m the Umversity of Michigan delivered a lecture 
before the New York Academy of Medicine on the 
subject of old am and the aging process The 
lecture attracted so much attention that Dr 
Warthm was induced to extend it mto the form of 
this most mteresting monograifli 
The curve of the individual human life he says, 
shows an ascending portion the penod of growth 
or evolution its apex a relatively short plateau of 
maturity uid the descending rartion the penod 
of retn^gesnon or involutton The mvolution pro 
oesaes he contends are essentially physiologioal m 
nature and old age is to be conaiiMted as a normal 
mvolution and not as a pathological process He 
aigues his case as a soientifio man addressing sown 
tine men But he does not disgu i se his hos^ty to 
modem futibtiea of life-eztension of the indmoual 
to extreme limits and of possible rejuvenation , and 
his hope that on such a soientiflo foundation as he 
lays there may be built a working philosophy of life 
We have given a bMe mdication of the contents 
of a book which is replete with mterest even to the 
non medical reader* The descriptions of the sue 
oessive stages of human life, down to and molnding 
senescmioe and actual old age, an of value apart 
front the mam purpose of the bot^ 
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Letters to the Editor. 

[Tht Editor does not hold Jumoe^f respofuMe tor 
opmumo expressed by hts eorrespondents Nettksr 
oan he undertake to return, nor to correspond mth 
the writers oj, refsoted manuscripts intended tor thi* 
or any other poii of NikTOBS No nUice w taken 
of anonymous communications ] 


The Ether and Relativity 


Thi remarkably eloquent Bode Lecture and sub 
sequent small bo<» on Phe Mysterious Universe ’ , 
in which Sir James Jeans seeks to envisage the trend 
of modem physios m a philosophical direotion, wiU. as 
is said m me News and Views oolumna on page 781 
of Natubx of Nov 8, awaken much thouaht and 
some disagreement a result which the oonolusion of 
his preface seems to desire Certainly he does not 
scruple to press bis conolustons with the utmost bold 
ness wherever they apply, and to disiday their bearing 
in many sarpruing cureetions The fact that hts con 
tcntions about modem phynoa go far m a direction 
which Qiecially appeak to me makes me the more 
onboal of what seem their weak pomta, and a friendly 
reference may be made to a few places where I jom 
issue with hun He is not an easy penon to disagree 
with, for hia knowledge is profound , but one pomt 
ooncems the meanmg and existence of an ether 

As a standard of rest the ether has failed to give 
any sign, and no ezpenmmt made to determine 
abMute motion has yielded any result except aero 
This has been spoken of as a oonspiraov, but it may 
be due to extreme uniformity , it woula follow if one 
and the same perfect substance fulfilled all the funo 
tions, while capable of only one speed of transmission, 
so that differentiation became impossible 1 claim 
that the suffimbon is not absence of qu^bes but 
perfection We have had no previous acquaintance 
with a medium that was faidbly faultless, icily 
regular, splendidly null , and we are disconcerted , 
so that (m 1900) we postulate the dictum * Nature 
IS such that it is impossible to determme absolute 
mobon by any experiment whatever ’, and are 
tempted to say th^ any space filling medium is 
imaginary 

Sir James Jeans, m his animadversions on the ether 
of space as a figment of the imsginataon, quotes with 
ajproval a sentence of mine m which I may seem to 
have mven away too much in the effort to secure a 
land m general agreement The sentence quoted runs 
thus 

‘ The ether m its various forms of oneigy dominates 
modem physics, thoush many prefer to avoid the 
tetm ether ’because of its nineteenth century asBocis 
bons, and use the term * apace The term used does 
not matter mudi 


deariy if it is a matter of indifference whether 
we speak of the ether or of spaoe, of the existence 
or non existence of the ether, thm even its most 
ardent devotees cannot claim much objeobve reahty 
for it 

This use of my admission seems to oontam a kind 
of unfauneas In one of Bernard Shaw's plays, a 
Roman captain, reasoning with a Omsban espbve 
about her proqieobve martyrdom for not throwing 
moense on the Mtar of a heathen god, says, m answer 
to the plea that she could not sai^oe to false gods 
“ Saenfloe then to the true Ood What does his 
namematterT We call him Jupiter 'nia Qreeks oall 
him Zeus Call him what you will as you drop the 
miMi— on the altar flam* Ue will " 

Tl^ might be quoted as if it were atheusn, but it 
tnuUnlsohe understood as representing a hi^ faith 
Vo.3186,yot, 126] 


1 wonder that the Chnsban depicted in the play was 
able to withstand the argument 

So when I say that for the salu of peace and agree 
ment I am willing to oall the ether * spaoe ’, or that 
the name doea not matter, I am not implying any 
disbelief m it. but rather a secure faith which rises 
above questions of nomenclsture Ths fact is 1 am 
instmobvely imwilbng or unable to go all the way 
with Jeans, and to think that nothuig exists but 
mathesnabe^ abstractions The old idea of some 
kind of a meohamcal explanation still has its hold 
upon me I have abandoned the old material ether 
of Lord Kelvm and the nmeteenth century, m favour 
of some hydrodynaimo or other perfect meohamsm 
at present unknown I want a memum with pb^osl 
properbea which can m due bme be asoertamed and 
oomprehended I do not suppose that it oan be oon 
abtuted of any land of matter, or expounded m terms 
of engmeenng, and yet I sbll am unwilling to leave 
it aa a mere abatraotion, without properbea that oan 
be aeoertamed, and those properties 1 at present 
seek m terms of something pbymcid, reiqionsible for 
all the aobvibee that have been found existing m 
space I am unwiUing to shut the door on future 
(usooveiy, and say that we deal with nothing but 
abstraobona 

Sir James Jeans eloquentlv contends that the um 
verse is more like a “ thoumt ’ than anything else, 
a product of some imnd I have no quarrel whatever 
with that, but what we know about thought suggeste 
that It requires some phyacal meohamsm to express 
itself , and that physical though ixnmatenal mechan 
ism u what I seek to understand 

There is one deep seated contenbon m which I find 
myself totally diftenag from Sir James Jeans, when 
he says that the theory of relabvity not only enablee 
spaoe and time to be unified and treated together in 
equabons and diagrams, hut also when he virtually 
implies that bme really is one of the dimensioiw 
of space This doubtlees was the contenbon of 
Minkowsky, who went so far as to say that " space 
and time separately have vanished mto the merest 
shadows and only a sort of oombmabon of the two 
preserves any reahty ’ But it is not m accord with 
sense or expenmoe to treat bme as an actual dimen 
Sion of space In the sentence m which Jewis specific 
ally adopts this umfleabon, on page 110, be vurtuaUy 
renders it nugatory by mtroduoing J - 1 aa a neoes 
sary factor , having previoualy teken the velocity of 
light to be umty To turn time mto qiaoe really 
requires that time shall be mulbphed by some veloaty 
and by -1 This is whdt the four dimmsionu 
matbemaboiaiia do, though they did it so long ago 
that they may have half forgotten It is not t. bm 
Mf, that IS their fourth dimension With that I have 
no sort of quarrel It u equivalent to 8a3ring that 
tune IS tame and not space, that it oan be merged 
with spaoe m an equation, but that it is ahrays kc^ 
separate from space, and oan be fhsseoted out at the 
end , for direct^ the * is removed it reappears as 
tune The >J- I secures it from admixture oi oon* 
fusion 

Jeans treats this unifloabim of tune with spaoe as 
an essential part of the theory of relabvity H seems 
to me aooidsntal and snbsiaiaty, a ptaobcal devios 
rather than a fundamental thsoiy As to taking the 
vdooi^ of beht as umty. that w another shorthend 
devios, only dangerous u it is forgotten, for neither 
ingenuity nor hsmt oon really tom a velocity mto e 
pore number I am willing to grant that on abiobite 
vdooity existe, and that spaoe is afleoted by it , but 
that very offeobon makes spoos something mere than 
geometneal SpeuM is theieby endowed wiwephynofil 
quelity 

One way of pouniig diwmdit on the ether le to 
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speak of many ethers , and Jeans goes on to speak of 
an ether as belonging to each of us, which is mdeed 
nonsense He elaborates this absurdity on page 104, 
honing it to the carrying m a shower of ram, not 
indeed each hu own umbralla, but our own rainbow 
All concrete thii^ in Jeans’s philosophy, seem to 
vanish m a mase ol abstractions Even the waves of 
which everything is supposed to consist are thought 
of as abstractions befoie he has finished, though he 
has to admit that, as shown on Plate 2, page 42, they 
are real enough to be photographed Needless to say, 
mwiy of bis illustrations arc helpful , for example, ms 
illustration of the welding together of different dimen- 
sions on page 09 Also his parable of the wmdmg 
nver, on paw 147, though the moral is that an 
explorer ought not to be too confident about the 
direction m which the nver is flowing, merelv because 
it happens to be trending in one direction dunng his 
particular epoch The book is full of happy and in 
teresting apphcations and illustrations and through 
out 18 absorbmgly interesting 

In so far as Jeans exhibits the tendency of modem 
physios in an idealistic direction, 1 have naturally no 
uuarrel and welcome his support Only 1 do not feel 
that bis contention, that a mathematician alone can 
hope to understood the umverse is one that will stand 
scrutiny or substantiate itself An artist might make 
another claim That the Divme Mind can deal with 
abstractions moie fully than any mathematician may 
be granteil, but an Infinite Being has no hmitotions 
His dealing with the abstract does not prevent His 
also dealing with conoreto realities, or cause Him to 
abstain from attention to the utmost minutiai The 
absence of causation now postulated for the atoms 
and electrons, because we can only deal with them 
wito any exactness m a statistical maimer, is a sign 
of human lumtotion, and is not to be thought of as 
anything ultimate Ihe ‘ pnnciple of unoertamty ’ 
IS not a thing to pride oursmves on, exoept as a true 
representation of the present state of our knowledge 
The faet that the quantum h enters into it, means 
that there is more to be discovered The Divine 
Artificer does not work with the oaloulus of prob 
abdity The fiee will of which we have expeiienia is 
not to be explamed as a result of physical mdeter 
nuniam, though the proeent appearance of mdeter 
minaoy is a sumoient answer to tnoee dogmatists who 
would wrest the findings of soienoe to make suoh a 
thing as freedmn unpoeuble It is useful in eo far as 
It knocks the grouna from under their feet, emd leaves 
them without a leg to stand on 

Finally, on the question of the existence of an ether 
1 appeal to the teetimony of a peater even than Sir 
James Jeans In hu nook '* Sideh^ts on Rela 
tivity ”, Einstein says, on pages 16 and 17 

" To deny tlie ether u ultimately to assume that 
empty space has no physiool qualities whatever 
Newton mudit well have oalled hu absolute spooe 
‘ Ether ’ ” 

And on page 28 

” Beoapitiuating, we may say that oooording to the 
general tfaeoiy of rdativity space is endowed with 
pbysioal quahtiee , m thu sense, therefore, there 
exists an ^er Aocordmg to the general theory of 
relativity space without ether u unthinkable ” 

I entity agree , whenever we leave mathematical 
abstractions and attempt to oontamplate what u really 
happening, or happening in a phynoal eense, the du 
oontmuity of matter must be supplemented by a oon 
toiuouB medium full of energy , whidh medium, I 
VMiture to say, u used ss t^ butrummit for causing 
and guiding all perceptible motions 

OUTXS Lodox 

Normanton House, Lake, Sahsbuiy Plain, 

Nov. 10 

No ^186, Yol. 1261 


Genetics, Mathematics, and Natural 
Selection. 

It u a great honour to an author to have hw book 
reviewed by the prmoipal surviving advocate of the 
theones lie has attacked The only drawback to thu 
honour u that the faculty of criticism, cepeoially per- 
haps of impartial onticism, u very unequally de- 
veloped m mankind and, with the most honourable 
intentions, many miRstatements or other slighter 
misrepresentations are likely to result I should like 
to oonfuie my remarks to six of these from the review 
of ray book m Natitbb of Oot 18, which, I am sure. 
Prof B C Punnett will bo as glad as I to see decently 
bnned Tbw can all bo easily verified 

(a) Dp ^her deplores the cleavage between the 
mathematical and the biological muid 

Actually, I deny the existence of such a cleavage , 
and that although I am well aware that a few of the 
more conservative gmeticuts are fooling sore, and 
even anxious, about the moroasing tendency of bio 
legists to use mathematical methods buch a feeling 
may be worthy of biological study, but is assuredly 
nut (haractonstic of the biological mmd, as 1 have 
exceptionally good reason for lowing 

(b) the selective value of the mutation is regarded 
as m arithmetic proportion to its size, a view to which 
we fancy few biolo^ts will be willing to subscribe ’ 

My b^k IB guilUess of any such assertion as this 
about mutations , on the contraiy an entire section 
(pp 38 41) IS given to examining why it is that, with 
hi^ly adapt^ organs and organisms, the average 
seiMtive advantsM of mutations fdUa off with m 
creasing magmtude 

As the author of the proscnce and abseni e hypo 
theeis , It 18 natural that Prof Punnett should disuke 
the theory of dominance I put forward , and as a 
poultry geneticist, that he should give undue promm 
eiu e to the guess which, m the light of that theory, 
I have made as to the dominant genes fotmd in the 
domesticated raoee of fowls Such mtonsive mtereet 
might, however, have boon accompamed by a higher 
level of accuracy 

(c) Hence we must suppose that the mutational 
changee which give nse to dommant ( haractenstioe 
m domeetio poultry show little or no influence m the 
wild form, trat is, are either recessive or nearly so 

This may be Prof Punnett’s own inference , if it 
IS mtwided to lepreeent mine, as its context suggoete, 
I must quote (p 61) not either completely dominant 
or completely reooesive 

(d) 'The mutant gene for oreet must be regarded 
as mving been brought m by the wild cock, m which 
it behaved aa reoeesive to its uncrestod allelomorph ” 

Nothing reeembling this strange theory has been 
put forward by me 

Readers who remmaber the argument of Prof 
Punnett’s ' Mimicry m Butterfliee ” will be interested 
m the following 

(e) * be seems rather uncomfortable about the way 
he diqioBee of Marshall, statmg that we ‘ can neitiur 
assort that the MiUlenan prmc^le will woric. nor that 
It wiU fad ’ ” 

Prof Punnett must have been reading hurriedly , 
he has left out ‘ so far as these arguments carry us ”, 
from before the passage quoted (p 163) The argu 
meats m queation are Marahall’s, and Dixey s answer, 
sduch eflectiv^ neutralised Marshall’s argument 

(/) ” He stnvee hard, we think unsucoeaefully, to 

r round it [MatsbaH's argument] , for m doing sO 
has to populate an mtermediote state enjoying 
the odvantagee of both ” 

This IS nne of the poetulatee of which I say (p 168) 
” both are olewdy extreme assumptions , neither oan 
be true generally ” Naturally, this postulate does 
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not enter into the argument only fourteen linee long, 
whic^ I put forward aa d^mtely disproving MarshalTii 
oonolumon 

Finally I should not like to eeraa ungrateful for the 
many kmd renoaiks in Prof Punnett s review which 
m view of the distaste he inevitably feels for my 
opmioiu whether nghtly or wrongly imderstood 1 
must regard as extremely generous I hope however 
it may be possible to oorreot these misstatements 
without malung Prof Punnett think as he seems to 
fear that I am trying to convert him to any new 
ideas or even that lam here challenging tlie excellence 
of his reasons for rejecting them R A Iisuhb 
Rothamsted Experimental Station 
Harpenden Herts Oct 22 


With regard to Dr hishers six (haigee of mis 
representation I am glad to avail myself of the editor s 
courtesy and to make a few brief comments These 
may conveniently fall under Dr Fisher a six hoaduw 

(a) This seems to me to be a mere quibble Dr 
Fisher states that the types of mind which result 
from trammg m mathematics and biology certainly 
diffei profoundly (p viii) and m speaking of a 
cleavage between them I fad to see that 1 am seriously 
misref resenting bun 

(b) In diBCussmg the question of a ciitical pomt 
below which a mutational change may or may not 
have selection value Dr lisher wiitee If a change 
of 1 mm has selection value a change of 0 1 mm wdl 
usually have a solootian value approximately one 
tenth as great (p 15) — a statement winch seems 
sufiioiently clear to servo as the basis of a misropre 
eentati m 

(c) So far as 1 am aware no one has over described 
a jungle fowl with a dommant domestic breed oharac 
ter such aa a crest not either completely dominant 
or completely recessive Indeed it is difficult to 
know what meaning t > ascribe to the word eompUldy 
when applied to a dominant such os a crest For 
m my experience it is easy enough to distinguish 
between a created and an uncrested bird and ui this 
sense the crest is always completely dominant But 
the site of the crest may vary greatly oooordmg to 
the comb factors an 1 doubtless also to other factors 
m the geneticol make up of the bird Perhaps on 
some future cK>oaBion Dr (ishei will explain to us 
what he means when he quoliflos dominant by 

com} letely 

(d) On this point I am at a loss to know what to 
add ]< or my own sake and for that of the readers of 
Natubb I spent monv hours in trying to translate 
Dr liishers rather obscure ocxiount mto language 
which should be intelligible to the ordmary geneti 
cist and now 1 am told that I have evolved a strange 
theory which has not been put forward by him But 
if the mutant gene for crest did not come m through 
the wild cook where did it come from T If it mermy 

happened m the domesticated form Dr Fishers 
wnungs do not appear to bring us any nearer to a 
solution of the appearance of these dominant oharac 
tern For my own part I should greatly welcome a 
clear ainouM by Dr hisher — cme mtelligible to aU of 
ug jaMV'^bnWoists— of what he cxmsideri to be the 
exMfilbtory of the crested grnic, and of its manifesta 
turns during the evolutionaiy history of a domeeti 
oated crested breed from the unorested wild form 

(e) The misr^reoMitation hen turns upon 
amether one accepts Dixeys answer as effectively 
neutrahsmg MarshaUs argument PetscmaJly, I do 
not 

(/) On this pomt it u for the reader to judge 
betiiMiigll^ R C Pn M HgtT 
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The Behaviour of Methane Molecules and Argtm 

Atoms in ColUtione with very slow Electrons 

In a paper by E Bnudie on WirkunMuetsahmtt 
und Molekulbw ' it u stated on p 1106 that the 
curve which shows the variation of the effective cross 
section of methane molecules with respect to slow 
electrons for different velocities of the ^eotrons (we 
shall call these curves Q '\/F_^ucvee smoe the velocity 
IS given m terms of » of the argon type, 

namdy that as the velocity of the electrons decreases 
from 4 volts to 1 volt (that is from 2y/ V to 1\/F') the 
Q y/V curve passes through a maximum and then 
rapidlv sinks to a much lower value This result was 
idm obtamed by R B Brode * In a later paper by 
C Ramsauer and R Kollath * Bruohe s Q \v curve 
IS extended to still lower eleotronio velocities (to about 
0 and is found to pass through a minimum 

We have now determined the Q V ^ curve for methane 
by Townsend s diffusion method and have also found 
that the absolute value of the effective cross section 
Q of methane molecules is very low like that of argon, 
and that the Q y/Y curves of argon uid methane 
tlosely resemble each other over the range of velocities 
investigated which m our case was from 1 74y/F 
down to 0 3\/V Ihe minimum Q obtamed for 
methane by Ramsauer and Kollath was 4 7cm </om *at 
a velocity of 0 62V' our value is 4 3 cm ‘/cm * at a 
velocity of 0 62\/ F The mmimum m our curve is a 
little lees sharp than m the curve of Ramsauer and 
Kollath 

The resemblance of the Q y^F curve of methane to 
that of aigon would suggest at hist sight that the 
moltcule ri CH, behaves in collisions with slow elec 
trons very much hke the atom c f arg >n This is bow 
ever by no means the case os the f illowing oonsidera 
tions show It is a great advantage of Townsends 
method that it gives mfonnation n« t only about the 
Q y/F curve but also about the elei tronio temperature 
faotoi k the diift velcxity W in the direction of the 
eleotno force Z and the average fractional loes of 
energy m collisions between the electrons and the gas 
atoms or molecules These data cannot bo obtained 
by Ramsauei s method which gives the Q y/F curve 
alone In Townsends method the shape of the 
Q y/F curve for any particular gas is essmtially deter 
routed by the succession of values of W^/h correspond 
mg to successive values of Zip where p is the gas 
pressure A comparison of the Zip k curve obtained 
experimentally by us for methane with the Zip k curve 
previously obtamed by Townsend and Bailey for argon * 
shows great dusimilanty For example for Zjp 0 2 
the k values of argon neon and methane are 62 
and 4 respectively The swne is true of the Zip W 
curves at Zip bO 2 the values of the drift velocity, 
W of argon neon, and methane are m the rauo 
3 25 6 27 It will be noticed that whereas the k values 
deenase as we proceed from argon to methane, the 
W values tnereosc It is due to this oompeasatmg 
effect that the values Wy/k run fairly parallel m tiie 
case of argon and methane 

A still more marked difference between the ooUisions 
of electrons with methane moteouka and argon atoms 
IS shown by the X \/F curves for these gases These 
corves indicate that of all the gases so far mveetigated, 
moludmg inert snd rum mart gases methane and argon 
occupy the two extreme pooitions withm the regioa 
OSy/F to 17 Sy^F the average fraetional looa of 
eoNgy m the ooUision of eteotrons with ugem is leas 
fhonm any otiier gas over this nmge The fact that 
m the case of methane this loss is greater than for any 
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other gae and many htmdred times greater than for 
argon, clearly proves that it is vrrong to assume that 
the behaviour of a synunetnoal molemile like methane 
towwrds slow electrons is fully similar to that of a 
symmetncal atom like argon, in spite of close reeem 
blanoes m the Q y/V curves 

Commenting on a recent paper by Brose and 
Saayinan ■ m which Q y/V curves obtamed bv Ram 
sauer a and Townsend a methods are compared. Ram 
sauer after imdnng friendly acknowled^ont of the 
results obtained by Townaend s method, expreeaea the 
view that httle crMence would have bem given to the 
reaults obtamed by Townaend a method if this had 
not been confirmed by his own dvnet method He 
^ao suggests that the wnters of the ramr just quoted 
convoy the impression that their belief m the results 
obtained was also to some extent contmgent on this 
confirmation 

We cannot agree with this view The theory of 
Townsend a experiment is based on tlie ordinary 
kinetic theory of gases and no flaw has boen detected 
m the calculation The fact that k and W have been 
ex^nmen tally proved to depend only on Z/p gives 
stnkmg confumation of the tneoiy * 

The above remarks concerning methane and argon 
show that Townsend s method possesses certain very 
decided advantages and gives considerably more m 
formation about the collision of elections with gas 
atoms and molecules than Rainsauer s methoil whir h 
as in the present ease, may easily lead to erroneous 
conclusions IlBimY L Bnosic 

J E Kfyston 

Physics Department University College, 
Nottingham 
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Helium Ratios of the Basic Rocks of the 
Gwalior Series 

In ooUsboiation with Prof A Holmes I have 
already pubhshed estunstes of the ages of the Whm 
bill and the Cleveland Dyke baaed on the helium 
ratios of these rocks (Naturf May 26 1920, p 704) 
We came to tlie conclusion that the method offers 
peat scope tor the correlation of fine grained basic 
Igneous rooks when direct geological evidence 
lacking 

I have smee undertaken a similar investigation of 
the basic lavas and mtrusions of Gwahor with the 
intention of testing the effect of texture on the n 
tentirm of helium and of estimating as closely c 
possible the geological age of the senes The uranium 
and thonum determinations were made m the labora 
tory of Prof H Maohe at the Teohnisohe Hoohsohule, 
Vienna For the determination of the helium oon 
tents m these samples, as well ae m thoee of the >Vhm 
Sill and the Cleveland Dyke previously mentionad, I 
am mdebted to Prof 1* Paneth, in whose laboratorv 
a special techmque for the measurement of ve^ small 
quantities of hMium has been developed (Natdbb, 
June 1, 1029, p 870 , Mar 20, 1030, p 400) The 
results, obtained m Prof Paneth a laboratory by his 
aasutant. Dr K W Peterson, ore recorded m the ad 
joming table The ' age (m milhons of yean), whudi 
IS to be regarded as a minimum m each case, la oalcu 
latad from the formula 8 5^(n +0 20Th) where U 
and Hi are peroentagea and He is the volume m o e 
atNTP mlOOgm of the mineral (A Holmee and 
R W Lawaon, Am Jour Set , April 1927, p''BS4) 

No 8186, Voi. 126] 


The four rooks mveetigated all oome from the Morar 
group of the Gwahor benes and are geologically of the 
same age No 1 is from a hne gramed basalt flow 
Nos 2 and 3 are from sills and ore medium grained 
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doleritea of much coarser gram than the first rock 
No 4 IS also from an intrusion but is very oiiarse 
gramed Srom these results and those previously 
published it is clear that helium is more satisfactorily 
retained by fine lather than coarse grained bosaltio 
rocks With a coarser gram fractures tend to develop 
along tlie crystal boundaiies where tho radioactive 
elements and the hehum hberated by them, tmd to 
be concontratetl Thus the coarser rooks ore more 
liable to lose part of their helium content than those 
of finer gram 

The Gwalior Senes is moluded m tlie Purana group 
of India mid is considered to be of Pro Cambrian age, 
and possibly eijuivalent to the Keweenawan of North 
Amoiica Aooordmg to recent opuuon based on 
fossil evidence from &e Suket shales near the junction 
of the Lower and Upper Vmdhyan Senes much of the 
Vmilhyans is now to be regarded as of C ombnan sloo 
(R ee Oeol Surv India 81 pt 1 p 21 1928) In 

the Son Valley acid lava flows are found m the Lower 
Vmdhyans while m Kajputana the flows are invaded 
by granites It seems roost probable that this mam 
feststion of acid igneous activity marks the close of an 
^eouB cycle that started with the basic lavas of the 
Gwalior Senes It so the latter should be slightly 
older than tho Lower Vmdhyans On tho whole, the 
evidenr e supports the traditional view that the Gwahor 
lavas aie of late Pre Cambnan age 

I am indebted to Prof Holmes for the information 
that an Upper ( ambrian kolm from Sweden (investi 
gated by the Amenoan Committee on the Measure 
ment of Geologioal Tune) gives a lead ratio of 0 060 
iiomting to an age of about 400 million years No 
lead ratios are yet available for minerals known 
definitely to be of late Pre Cambnan age but the 
thonamtes of Ceylon the pitchblendes of Katanga, 
and the uranmitea of Morogoro are all coiisulered on 
general grounds to fall somewhere within the Upper 
Pre Cambnan and their ama os calculated from lead 
ratios are all near 680 million years The most re 
liable of tlie Gwahor rocks (No 1) gives an age of 466 
million years, in reasonable agreement with the geo 
Ic^ial evidmoe, with such lead ratios as are available 
as a check, and with the probability that a little hehum 
m^ have been lost even from this specimen 

The data so far available have given the following 
results 


Tertiary Clove Ian 1 Pyke 86 million yean 

Late CarboniforouB Whm hiU 168 „ 

Late Pre Cambnan Gwalior basalt 468 , 


These encourage the belief that, given auitable 
material, a method la now available for datmg fine 
named basaltic rooks Even though the ages ' may 
be somewhat too low, and this is partioula^ to be 
expected m the ease of older rooks, the method is 
sutfloently sensiUve to distinguish the rooks of diffeorant 
Igneous cycles, provided that thsoe are not too close 
V 8 Dosn 

Depaitmsnt of Geology and Mining, 

Gwalior State, Inma, 8^ 3 
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PasMge of an Electric DladiarEe throofth Oaeea 

Whsh an eleotno glow disohaige la paaied throt^ 
a tube oontaimns air at preasures of the order of S 
om of mercury, the tube lying m one of the two beams 
m a Jamin s refraotometno arrangement, there u a 
sudden shift of the mterferenoe fringes mdicating a 
deorease of the r^raotive index of air due to the 
passage of the disohaim A preliminary announce 
ment of the effect has afready been made m the columns 
of Natubk (vol 120, p 880), and a detailed aoooimt 
of the expe^ents publish^ m the Indian Journal 
of Phynca, vol 3. pp 426 430 

When Uie disohai^ is stopped there is an equally 
sudden shift of fringes m the opposite direction and 
of the same extent as before, showing that the air 
has returned to its original state The switching on 
of the discharge also causes a sudden mcrease m tiie 
pressure of the tube as mdioated by an attached 
manometer, the pressure getting back to its original 
value as soon as the discharge is stopped There is 
an exact proportionality between the fringe shift and 
the pressure change and smee the fringe shift if 
greater than one fringe width cannot be quantitatively 
observed on account of the suddenness of the shift, 
the phenomenon is better studied by observing the 
changes m pressure 

Ihe investigation which was oonfmed to air m the 
above mentioned paper has now been extended to 
hydrogen oxygen nitrogen, carbon dioxide, and 
ohlorme with nearly similar results as with air, 
namely, that for a fixed value of the appbed voltage 
the amount of shift or the increase m pressure vanes 
with the pressure and becomes a maximum for a 
oertam value of the pressure, which is different for 
diffwant gases and for different voltages The effect 
was founa to be greatest m carbon dioxide and least 
m hydrogen Expenmoits were also made usmg 
ammonia, sulphur dioxide, and hehum In the first 
two the results were vitiated by the decomposition 
of the gas t^ang plaoe under the action of the dis 
charge, whereas m hehum the effect was only just 
noticeable, scarcely measurable 

In all the above mvestigatioiis, electrodes were, as 
usual, sealed mto the ends of small side tubes attached 
to the expenmental tube, so that the electrodes were 
rather far awav from the track of the light beam 
Bjr pure acoioent, however, while expemnentmg 
with air. It was found that if the electrodes cue long 
coming up to the penphery ot the discheuge tube, or 
rather the h^t beam the fringe shift as well as the 
pressure change could be observ^ evoi at atmospheno 
pressure and when no visible ^ow discharge was 
passing Previously, when the eiMtrodes were fairly 
far away from the edge of the beam of hg^t, the 
fringe shift was a mammum at a pressure of about 
6 om and waa not appreciable at pressures below 
4 mm or above 10 om Also, m these expemnents, a 
Tesla disohaige had no effect upon the fringes Under 
the new oondibons, however, when the electrodes 
extend right up to the penphery of the light beam, 
both the discharge from die mduotion oou and the 
Tesla discharge produce a fringe shift even at atmo 
spb^Anressure, the effect with the latter being even 
greatfrlhan that with the former The effect can 
thus be demonstrated very easily It is not even 
neoesscury to close the ends of the tube to observe the 
fringe slmt 

It IS found that at atmospheno pr e s s u re the maxi 
mum effect is produced when the enids of the dectrodes 
(which are m the form of long, stout wires or needles) 
are just at the penphery of the beam of light If the 
end IS moved mto the path of the beam itsw or moved 
ai^ from the beam, the eff^ diminishes, until wfam . 
No 3186, Vol 126] 


it IB only a oentunetre away the effect disappears. 
Evident^, although there 18 no visible diBohsm, therw 
IS an eleotoio Held radiating from the dp of the etoctrodar 
and the effect is a mavimiim when tne ffeld embiaoea- 
the greatest poemble volume of the air Tbeoonolusion 
previously lunved at, that the effect is due to a 
pushing away of the gas from the neighbourhood of 
the discharge, now receives ocular proof, for if a little 
Ivoopodium powder is dusted mto the tube, it is seen, 
that as soon as the field is put on, the lyoopodium 
partiolea fly away from the el^rodee 

J B Sbth 
Bat Mokako 

Physios Laboratory, 

Government College, Lahore 

Propertleo of Dielectrics In Electric Fields 

In Natitbx of Oct 26 is a communication from 
Hr J Mazur, under the heading of Change of th» 
Dieleotno Constant of Ethyl Ether with Tenqiera 
ture” This appears a suitable opportunity for 
laising a queetion to which I have previously alluded 
m several oommunirations to the PM Mag and m 
a long letter m NATunx of April 6 1924 This is 
that of the nomenclature of the effects found m 
dideotnoa m the wide range of alternating electric 
fields which have now for many years become m 
oreasmgly available 

Let us take as a pertmont example the data given 
for ethyl ether in Mr Mazurs mteroeting letter 
An early attempt to find the dieleotno properties of 
ether was made by Hopkmson He first dned the 
ether by shaking it up with quicklime, and, using an 
mduotion ooil to create the fidd, found K waa 4 76 
Although, however there waa only a small surface 
of the ether exposed to the atmosphere, withm a 
few mmutes K became 4 96 and thereafter observa 
tion became impossible, showing how very rapidly 
mmute traces of moisture absorbed from the atmo 
sphere alter the dieleotno properties of matter The 
alxive figure for K, and a slightly lower one due to 
Qumoke, have long been quoted m leading tables 
of dideotno oonatanla The above expenments were 
at room temperaturee 

Using a field of hi^ frequenoy, Mr Mazur finds 
for different temperaturee the following results 


+ 80 0*r 

106 4” C 
117 2" C 
- 118 9®C 


4 18 
12 39 

2 3 (mMting pomt) 
20 


Below this K is constant and is very near N* for 
ethyl ether, which u 1 84 for the D hne 

]& my letter mentioned above, I showed that at a 
range of frequencies between 8 and 2000, K for 
oeil^oid vaned from about 12 to 6 at room tempera* 
ture, and again, by mtensive drying, K could be made 
to vary from about 8 to 4 8 at a low frequenoy 
Similar examplee oould be multiphed 
Is it not tune that physioistB found better names 
for these varying effects than calling tiiem dieleotno 
constants 7 Fanulay’s name, * i^Mifio mdudave 
capacity ’, was leas self contradictory Early m the 
century the term ' dieleotaio ooeffioiiHita ’ came mto 
use where the property was found liable to vanation. 
but seems to have dropped out agam, posaibly as 
being too oumbersome 

Of late yean numerous oonnexioiis between dieleo* 
tno and other properties have been found, and 
Debye’s tiieory of moleoular polanty u reoeivuig 
uioreasmg expenmental support For these ressons 
and oth^ the confumon and maptaopnateness of 
demand the doubt 


the present nomenclature m this 6 
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tM to trhafe teaetir the teims uaed mean, impedea 
piogieaa. New and oonvenient terma are needra for 
expnaaiBg the quantities tbemselvea and a general 
agreement aa to the conditions under which the terms 
should apply. O. L. Addknbbookx. 

30 HolUmd Villas Boad, 

Kensington, W.14, O^. 80. 

BaU Ughtnlnf. 

PBor. R. W. Wood’s letter m Natubk of Nov. 8, 
p. 728, is a valuable contribution to our knowledge of 
this tvpe of lightning. His r^erenoe to inoroaaina our 
knowlMge by tobchuig the globe perhi^ calls for a 
word of warning. I think that touching the globe 
would certainly cause a very severe bum and might 
possibly also kill the experimenter. Many years ago 
I saw two globes of lightning. They were reddiAi 
yellow m colour and appeared to be rotatmg. One of 
them struck a building cuid burst with a loud report, 
causing the inhabitants to open the windows and look 
out to see what had happened, but os there was no 
trace of anything they looked bewildered. The other 
drifted away. 

Prof. Wood quotes on eye-witness who said that 
the flashes struck m the water, coming nearer and 
nearer hke advancing shell-fire. This reminds me of a 
typical case published m the Phil. Tran*, for 1781, 
p. 42. It IS related how the tenant of a large three- 
story house facing the sea at Eastbourne was standing 
and looking through the window at an ominous black 
cloud. He saw several balls of fire drop successively 
out of the cloud mto the sea. Suddenly he was thrown 
violentiy backwards by what he described os a flash of 
fire. Many people outside the house at that instant 
saw something which m form and flame they all agreed 
was like an immense ‘ sky rocket ’ strike the house. 
The tenant’s clothes were tom, and pieces of metal he 
had about him were melted. Eve^ pane of glass m 
the room was completely smashed. On the ground floor 
the ooaohuum and a footman were killod, and on the 
top floor a lady and her maid were render^ insensible. 
AU the bell wires in the house were deflagrated. 

I have an impression that globular lightning makes 
a slight noise as it drifts about. It has been compared 
to the purriiw of a oat. A. Rdsssilx. 

Faraday House, W.C.l. 

DraiNa April 1906, a small storm occurred near 
Piooadilly CirouB, 'Tbere was one ordinary flash; then 
some little while later, there was on instantaneous 
globular flooh some distance above the roofs of the 
buildings. The sound was like that of a shell bursting. 
I did not see any movement of the globe, although I 
happened to have been lookmg in the rmht direction 
before it appeared. H. Sodthokm. 

240 Upper Richmond Road, 

Putn^, S.W.10, Nov. 8. 

Cryatal Structure of the p-Pbase of 
AJumlnliun-BroaM. 

Ik the Mtmoira of the Ryojun College of Engineer- 
ing, a. p. 200 : 1020, and 8, p. 87 ; 1080, 1 have ooa> 
flmaed that the euteotoid tranofonnationof aluminium- 
broiue oonaists of a stepped ohange; 
and just as it is impossiole to suppress, by water- 
quenching, the change of austenite into martensite 
m steel, so also It is impossible to supprees completely 
theobonge of the/S-pbase intothe/J'-pnase in aliwninium 
bronae. 

In order to detetmlne the oiystal structure of the 
/a-phsse. it is therefore neoessaty either to take a 
powder photogram at hij^ tamperaituie or to retard 
■ Uta dumge, p-*Wt qtwnohifig, addin^*a third 
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element which passea into the solid solution of the 
fi-phase. The fatter method was sucoe^ully em- 
ployed by Elis Persson, who suggested that the 
said phase should have a body centred cubic super- 
lattice. Extra^lating from the lattice constants of 
the ternary ^-phase of copper-cduminium-manganeee 
alloys, he gave 5-838 J: 0 000 A. for the parameter 
of the binary /!i-phcue, which contains 12 0 per cent of 
aliuniniuin (of. Ztttaehnft filr Pkyatk, 07, p. 110; 1020). 

Recently, by constructing a high temperature 
camera, I have succeeded in takmg a powder photo- 
gram of a flne nxi of the binary alloy, oontiuning 
12 6 per cent of aluminium, at about 660° C., and 
determined that it belongs to a body centred cubic 
super-lattice, the parameter of which was found to be 
0 iSr A. at this temperature. 

On the photograin obtamed from the same alloy 
quenched from 800° C. m water, the spectral lines 
belonging to the /S-phaso appeared very weakly, 
while the intense lines were found to oorrospond to a 
hexagonal lattice, which may be regarded as of the 
^•jihase. The following lattice constants were ob- 
tained for tliese two phases : 

fi'-phase : a = 11 18 A., 0-6 342 A., c/o- 0-5608. 
/j-phase: a -^5 836 A. 

Details of the work will be published m the Memoirs 
ot Ryojun College of Engineenng. 

Tl HIJI OniKATA 

Ryojun College of Engineering, 

Port Arthur, Oct. 10. 


Gage for the Study of Sheep Ticks. 

Wjulb carrying out work on the lifo-history of 
Malophagus oiunus, the sliei'p ked, difficulty was 
expenenood m obtaining an otfoctivo cage which 
could be erected on sheep m the open. 

Cages wore trieil by which pressure of the walls on 
the body of the sheep was depended upon to pro- 
vide a close enough fit to confine keds. These were 
untrustworthy. However, a structure was devised, 
such that It could be sown to the skm and lie loosely 
in the wool, thus preserving normal environmental 
oonditions as closely as possible. This was made by 
sewing together the short edges of a rectangular 
piece of musbn 12 in. by 8 m. On one end of the 
cylinder thus formed the selvage had been retainad, 
so as to afford a suitable hold for the horsehair with 
which it was attached to the sheep. 

Sterilised horse-tail hair was used, enough being 
ooUeoted at one tune to provide for several oageo, 
and stored in five jier cent phenol. 

Preparatory to attaching the cage, wool waa 
clipped away, at the select^ site, in the form of a 
circular track two inches wide leaving a olun^ of wool 
about throe inches in diameter in the centre. 

The cylinder of muslin fitted over the oentral 
clump of wool and was hemmed to the skin by means 
of a double thread of hair, A local annsthetio 
(oooaine) was used in attaohi^ one cage, but it waa 
found that if stitching bo carried out exp^tiously m> 
undue disoomfort is caused to the sheep, ^ewool 
requires to be washed thoroughly with water to 
ranove oooaine, otherwise death m^ result to ksds. 

Closing of the cage was effected simply by drawing 
the outer edge of the cylinder, bog fashion, and tyiiM 
with tape. To examine contained keds, the musunu 
rolled bock in the same manner os a stooking would. 

It was 'found that attachment of such a cage in 
the regfon of tile hind ribs, half-way down the tide, 
eosurM its being oovered by the flem and aflordiag 
Bufifioient proteotion, at the same sime providing oon- 
ditkma favourable to the ked. J. H. Tnuir. 

Mosanr Agricultural College, 

Paknemon Nom, New Zatiand, Sept. 26. 

xS 
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Recent Work on Insulin. 


Chkmistby. 

rpHE purest preparations of insulin so far 
X. obtained show the oharsoteristics of a pro- 
tein and on hydrolysis yield a number of different 
amino-aoids. It is not possible to state that the 
activity is related to any particular amino-acid 
or group of acids, although from analogy with other 
hormones it might be expected that the activity 
is mediated by a simpler substance than a protem. 
More recent work on crystalline insulin, first pre- 
pared by Abel, has led to the conclusion that the 
crystals are tndy those of the active substance and 
do not merely contain it adsorbed upon them. 

Abel's method of ^paring (uystalline insulin is 
laborious and the yield sm^ : C. R. Harington 
and D. A. Scott therefore sought for a simpler and 
better method of preparation (Riochem Jour., 
vol. 23, p. 384 ; 1029). The^ found that the 
properties of commercial insulin are profoundly 
modified by the presence in the solution of an 
active sapoum : tne saponin appears to sharpen 
the isoelectric mints of the proteins present. If 
ammonia is aaded to an acetic acid solution of 
insulin containing about 1 per cent st^nin, a 
precipitate forme at about pH 4 5 and can bo 
removed . it contains about 30 per cent of the 
weight but only 15-20 per cent of the activity. 
Further addition of ammonia does not produce "a 
precipitate until pH 5<6, although the original in- 
sulin is precinitatm at about 5 0. This precipitate 
may be alreauy partly crystalline, and if the process 
is repeated and followed by recrystallisation at the 
isoelmtrio point from a phosphate buffer (without 
saponin), well-defined and laige crystals are ob- 
tained. The yield is, however, small, 5-16 per cent 
of the original material. Saponins vary consider- 
ably in their suitability, those with a high hemo- 
ly^ power being the more satisfactory. Digitonin 
also be used. 

These results suggested that the function of the 
bruoine-aoetate-pyridine mixture used by Abel 
is not only that of a delicate buffei^ fwstem, 
but also that other physical properties of these 
substances ate involve. The authors found that, 
for successful results, a definite relationship be- 
tween tbe volume of the solution and the liquid- 
glass interfooial area had to be maintained . 
snooess was only obtained with a lai^ volume 
when it was distributed among a number of 
small containers, or glass rods were introduced 
to increase; the interfooial area. The crystals 
are small cubes, which usually stand on one 
corner, giving a hexagonal outune under a low 
power, as described by Abel: they are unite 
uniform and analysiB shows them to have almut 
the following percentage composition : carbon 49, 
hydrogen 7, nitrogen 14, and sulphur 3. 

As i>art of the same research, these crystals and 
Abel’s crystals, two samples oi eadi, one of the 
latter prepared by Prof. Abri himself, were sub- 
mitted to thorough physiologioal assay by Soott, 
K. Cnlhane, H. P. Marks, and J. W. Trevan (ibid.. 
No. 3188, VoL. 126] 


p. 397). Soott and Trevan used the mouse con- 
vulsion method and Culhane and Marks the 
rabbit ‘ cross-over ’ test of Marks, with slight, and 
different, modifioationB of the original method. 
In the latter, the criterion of activity is the average 
fall of the bloodsugar over five hours after the injec- 
tion, expressed as a percentage of the initial value : 
the test is carried out on two days, the animals 
being divided into two groups, one of which is 
given a dose of standard and the other a dose of 
the preparation under test, on the second day the 
doses of the two groups being reversed. The 
total mreentage reduction of all the animals on 
the unknown is then compared with the sum of the 
reductions on the standard. In all tests the same 
solution of the mtemational standard insulin 
powder was used 

The results obtained by all four observers 
agreed closely ‘ thus for the foiur preparations, 
values of 23‘6, 22*7, 22*9, and 23-9 units per mgm. 
were obtained, whilst the results of the four 
observers were 23*7, 24*8, 24*3, and 20*2 units* per 
mm. The two lower results were dvon by the 
rabbit method, but it is not considered certain that 
this method really dves slightly lower figures than 
the mouse methoa, although such a possibility 
must be borne in mind. It thus appears that 
crystalline insulin has about three times the ac- 
tivity of the international standard (8 units per 
mgm.), and the uniform activity of the four batches 
stronjgly suggests that the crystals are those of 
insulin itseu and that the activitv is not simply 
adsorbed on to them. Similar values for crystal- 
line insulm have recently been obtained by Abel 
and by Freudenberg and Ditscherl. 

Insulin is destroyed by proteolytic enzymes, 
strong caustic alkali, etc. : it is inactivatra by 
formiddehyde and acetic anhydride to a certain 
extent, and the potency can aim be partly restored 
by treatment with weak mineral acid or weak 
caustic alkali respectively, as shown by Freuden- 
berg. Jensen and Qeiling have confirmed the 
woA on acetyl insulin. In a recent paper, F. H. 
Cart, K. Culhane, A. T. Fuller, and 8. W. F. 
Underhill (Bioehtm. Jour., vol. 23, p. 1010 ; 
1929) have described another type of reversible 
inactivation. When insulin is allowed to stand in 
solution at room temperature in a mixture of 3 
parts of anhydrous ethyl alcohol and 1 pc^ of 
3 N hydrochloric acid, it slowly loses its activ^, 
complete inaotivatkin occurring in two days. The 
change in activity might be from 18*0 to less than 
0*1 unit per mgm. ; it was accompanied by a shift 
in the isoeleo^ point towards the alkaline side 
of that characteiistio of insulin hydrochloride 
(pH 5*0). Both changes were accelerated by 
increasing the concentration of the acid or the 
alcohol, or by raising the temperature. Reacti- 
vation was cainried out by adding to a 1 per cent 
solution of the inactive insulin an equal volume 
of 0*0842 N sodium hydroxide, allowing the mix- 
ture to stand at 0^ for 17 houra and then addi- 



Novbmbeb 22, 1930] 


NATURE 


811 


fying to 3‘5. Complete recovery of potency 
WM obtamed and at the same time we ismlectrio 
point returned to about pH 6*0. It was poaaible 
to repeat the prooesa with little loss of xK>tenoy 
at the second reactivation. Inactivation was 
obtained with other alcohols, but secondary 
alcohols were less efficient than primary, and with 
tertiary little if any change was product . other 
mineral acids could replace hydrochloric, but no 
chan^ was produced with acetic in the same time. 
The inactivation was accompanied by the shift 
in the isoelectric point whenever comparative 
estimates of the two changes were made, but the 
effect on potency was not always tested owing to 
the tedious nature of the animal assays. 

Reactivation of some of these inactive compounds 
was successfully attempted The isooleotno pomt 
cannot bo used as an indication of the absolute 
potency . thus the glycerol and butyl compounds 
obtainra after partial inactivation were found to 
have different potencies but the same isoelectric 
points. The authors conclude that the inactive 
compounds arc insulin esters anti that the activity 
of insulin is dependent on the presence of one or 
more free -COOH groups. Formaldehyde inacti- 
vation indicates that an - NH, group is similarly 
essential for its activity. 

A. Krogh and A. M. Hemmingson {Biochem. J., 
vol. 22, p. 1231 ; 1928) have investigated the 
destruction of insulin by heat at temperatures 
between 60® and 117®. At a constant temperature 
the rate of destruction was found to bo proportional 
at any moment to the concentration. The velocity 
constant at 117® was about a thousand times 
greater than that at 60®. From the results 
obtained it was possible to calculate the rate of 
destruction at temperatures below 60°. Thus 
at 20°, 6 per cent of tne activity might be expected 
to be lost in 9 months and 10 per cent in 11 years ; 
these figures confirm the known stability of msulm 
solutions at pH 3-6-40. In this research the 
potency tests were carried out on mice or rabbits. 

Physiolootoal Action. 

Our knowledge of the intimate action of insulin 
in the body is still very inoompleto ; it can only 
be stated that it is oonoerned with the metabolism 
of carbohydrates, more es^ially with the for- 
mation of glycogen in the liver, probably aiding 
its formation from carbohydrate aM inhibiting its 
formation from non-carbohydrate sources, and 
with the formation of glycogen in muscle and its 
subsequent oxidation, it tends to shift the 
metabolism of the body to a predominantly 
carbohydrate type, but we actual details of its 
action depend in part umn the oonditionB pre- 
vailing at the moment. Its inadequate function- 
ing appears to be the sole primary deficiency in 
diabetes melUtns, since Alsoleod lias found that 
dogs fed on a diet of raw meat, cane sugar, and raw 
pancreas will live for years when injections of 
msulin are regularly given (see Ninetunth Cm- 
ftsrp, Novembra 1928, p. 674). The raw pancreas 
in the diet is easentiai and presumably replaces 
the external secretion which is also Tost after 
No. 3186, Vox,. 126] 


pancreatectomy. In human diabetes this function 
of the pancreas is usually fairly normal. 

One of the lines of investigation of the mechan- 
ism of insulin action has been suggested by the 
observation that glucose cures insulin convulsions. 
Glucal and dihydroxyacetone, mannose and maltose 
are also effective, but other sugars and related 
substances are of httle or no value. W. O. Ker- 
mack, C. G. Lambie, and E. H. Slater (Biochem. J., 
vol. 23, p. 410 ; 1929) have recently shown that 
h 3 rdroxymethylglyoxal not only fails to cure the 
convulsions, but even exerts a toxic action on 
mice and rabbits, the symptoms observed re- 
sembling those of insulin hypoglycmmia. Again, 
A. Hynd (iAwf., vol. 21, p. 1091 . 1927) has found 
that d-glucosimine, d-glucose-uioide, d-glucos- 
amine hydrochloride, and glutose are ineffective in 
relieving insulin convulsions in mice : the first 
compound is also toxic. Hence glucose loses its 
activity when an NH,- substitutes an - OH group, 
when the reducing group is substituted or when a 
second ring stniciure is introduced into the mole- 
cule. 

M. W. Goldblatt (Und., vol. 23, p. 83 ; 1929) 
found that in young rabbits starved for 24 hours 
small doses of insulin increased the hver glycogen, 
even when death occurred in convulsions • the 
muscle glycogen either shoaed no change or 
might be decreased when convulsions occurred, 
but was never entirely absent Adrenalinb re- 
lieved or prevented hypoglycsemia and eonvulBions 
but did not prevent the rise in liver glycogen due 
to insulin. Ether ansesthesia, however, both 
relieved convulsions and prevented the rise in 
liver glycogen. The author concludes that insulin 
inhibits glycogenolysis from the liver and that 
the formation of glycogen is a self-limiting process. 
Thus, in the fed anin^, the liver cannot take up 
any more sugar so that more is available for 
utilisation and insulin is loss effective in producing 
hypoglycmmia. This may be contrasted with 
the view that insulin, by causing the withdrawal 
of sugar from the blood by the tissues, leads in- 
directly to glycogenolysis from the liver, the 
degree of hypoglycwmia depending in part upon 
the amount of tlw glycogen available for conver- 
sion to sugar. If insulin inhibits glycogenolysis, 
it must depress glyooneogenesls, otherwise 
the glycogen store would continue to increase 
inde^tely. 

6. Soskin (iind., vol. 23, p. 1385; 1929) in- 
vestigated by a direct me^od the possibility qf 
glyccmeogenesis occurring from fat as well as from 
protein, and found that in diabetic dogs, 6 day* 
after withdrawal of food and insulin, the adminU- 
tration of olive or cotton seed oil or butter with a ^ 
pancreatic lipase extract produced in some ex- 
periments an excretion of ^ucoee, over and above 
that occurring during starvation, which was 
greater than that obtaunable from the glycerol 
of the fat and the protein simultaneously meta- 
bolised : since it presumably could not have come 
from muscle glyoomn (which is not convwted into 
duoQse) ahd we liver glycogen store must have 
been itegliglblB, fatty aoki could have been the 
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only preounor However, there were many fQttorf J Earn Phynd , vol 19, p 291 . 1929) 

tive reeulta It may be that poutive reealts are loimd that the responae of norrnu and diabetio 
oitly obtained when the administration of fat dogs to shivering was the same so far as the m- 
ooinoides with a temporary moiease m the capacity orrased respiratoiy metabohsm and rise in the 
of the hver for glyooneogeneau It was also notice respiratory quotient were oonoemed the protein 
able that it was impossible to recover ammala metabolism was not increased The quotient 
with insuhn when the experiment had been sac fell after | hour or so, apparently indioatmg the 
oessful formation of carbohydnite from fat 

Whatever the defect m carbohydrate meta These short summaries indicate the trend of 
holism m diabetes, it does not apparently conoffln some of the recent work on insulm and must be 
the actual utilisation of carbohydrate in muscle, taken as covering only a small part of the field 
m spite of the fact that the rate of withdrawal of they indicate routes however, by which the ptob* 
sugar from the blood by the tissues is less than lem of the mechanism of the action of insulm is 
usual thus I L Chaikoff and J J B Maoleod being approached 


Faraday’s Diary 

By Thomas Mabtin, General Secretary of the Royal Institution 

I T has now been announood that, to mark the written by others, but which is nevertheless 
forthcoming centenary of the discovery of related to his work 
electromagnetic induction, the Managers of the A very noticeable charactenstic, on taming 
^yal Institution have resolved to publish a the pages, is the extremely orderly and methodic^ 
document of exceptional scientific interest and way m which the notes were kept, very different 
importance Faraday’s Diary ” It may there from the untidmees of the experimental notes 
fore be opportune to give some particulars of the of his predecessor at the Royal Institution, 
manuscript and of how it came to be written Humphry Davy Every page of Faradays 
Soientifle men have been aware of its existence Diary is datra and evei^ paragraph is num 
for upwards of sixty years, and Bence Jones bered No ^per is wasted every sheet bemg 
Silvanus Thompson and other wnters on the completely with wnting and a very large 
life of Faraday have consulted it for material numher m the paragraphs ore illustrated always 
and have quotra passages from it m their wntmgs towards the nght h^d margin of the sheet, by 
but few of the present generation to whom the freehand sketches in ink These sketches are 
name of Faraday has b^me a household word, roughly drawn, with boldness and economy of 
con be fully aware of the nature and extent, the Ime but many of them are very striking, and 
scientiflo and biographical sigmficonoe, and the give an impression of the apparatus they represent 
extraordinoiy interest of these hitherto unpub which is entirely adequate for the purpose and far 
lished papers • more pleasing than that of the more formal dia 

The Managers’ Minutes of Nov 4, 1867, record grams which accompany the ^bhshed papers 
the bequest by Prof Faraday to the Royal Institu In the earher parts of the “ Diary ” the number 
tion of SIX fobo volumes of Expenmental Notes ”, mg of the paragraphs is begun afresh m several 
two quarto volumes of similar notes, and some places, but from the beguuung of foho volume 2 
unbound MSS The actual wording of the bequest an unbroken sequence is preserved almost to the 
(1865) IS as follows ‘ Vanous philosopmoal end, the numberra paragraphs m this senes runmng 
notes of expenmental mveetigation on foolscap to over 16,000 The numbers are constant 
paper, paged in senes, amd p^ly bound m five used for reference to earher observations It 
volumee, a quarto book of Philosophical Notes, will be recalled that a similar science of numbers 
a second larger quarto of similar notes ” runs through the published ‘ hhcpenmental Re 
At the time of Faraday’s death the number of searches m Eleotncity”, although it should be 
bound volumes had evidently moreased tq six, mentioned that there is no oorrespondenoe between 
and ^ter his death the loose papers were bound the numbers m the ' Diary ” and those of para 
up, by order of the Managers, m the same style graphs m the published works which desonbe 
of bmding os that previoiwy used, making fwo the same obsOTvations Many, perhaps most, 
volumes 7 and 8 These eight foho volumes, of the pages and separate paragraphs have a 
tctt^er with the two quutos, make up the pencil line drawn through th^, vertically down 
” £har)r" es it exists to day the middle of the page , and it seems to have 

Hie manuscript extends to more than four been Faraday’s practice to cross thron|^ in this 
tboumnd pages, ooveruw a penod of forty two way matter tranMerred to or made use of m the 
yean, from 1820 to 1862 , a^ provides, umeed, prroaration of his published papen 
an aJmost complete and umntemipted record The manuscript is not a duiy m the commonly 
of the whole of its author’s original expenmental accepted sense It is not a journal or doily reo<nd 
wo^ It IS wntten throughout in his own fine, of events, but a laboratory note*book It was 
clear hand, with only ocoanonal lapses into lUegi* evidently its autiior’a custom to keep it wntten 
h^y, and with a very few molnaons of matter up from day to day, as his enqperiments prooeeM. 
Hlb 3188, Vox,. 126] 
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Ita oontentB ue entireljr Bnentifio, and although | 
it oontauu obeerrations made outaide the labora- 
tory, these are generally suoh as have a bearing 
on work, as when, for example, during the 
progress of some experiments on the onspationa 
or nndulaUons oaused by vibration on the surface 
of a hquid, ho saw one wet day a brewer’s dray 
rumbh^ over the cobbles, and noticed that the 
rainwater collected in the tops of the empty 
butts was thrown up mto heaps very like his 
onspations 

Most of the work was earned out m his labora 
tory at the Royal Institution, but from time to 
tune observations elsewhere are described, as 
when in 1831, m the course of the experiments 
on mduced electric currents, he worlcod “at 
Blr Christie’s ’’ with the Gowin Kmght magnet 
of the Royal Society , and later, when he obtained 
leave of the King and stretched a wire across the 
Round Pond in Kensington Gardens, with plates 
m the water, to test some ideas on the possibility 
of induction by the earth’s magnetic field, hoping 
to observe effects due to the animal rotation <3 
the earth 

The entries m the “ Diary ’’ descnbe, with every 
detail of importance or which may conceivably 
have anv bee^g on the result, the apparatus he 
used and the momfloations he made in it from time 
to time as the experiments proceeded The effects 
he expected to find and the observations he actu 
ally made were set down with the utmost caie 
and precision, and when the results were not 
in accordance with his anticipations or appeared 
to bo doe to defects in the arrangement of the 
apparatus, they were nevertheless recorded with 
the same care as when his best expectations were 
reahsed His extraordinary skill and ingenuity 
as an oxpenmenter and his persoverancc in the 
face of oisappomtment are constantly brought 
home to the re^er, who may see how he followed, 
day after day, the same hne of thought and tried 
firrt this and then that modification until he was 
satisfied that the effect he was looking for was or 
was not there and had exhausted every possibihty 

Although the " Diary ’’ is a laboratory book 
oontaming particulars and sketches of apparatus 
and numerical and other data to be transcribed, 
an aid to memory to be drawn upon m the sub 
sequent preparation of his papers, it is more, 
much more, than a dry record of facts From its 
form and ^m the care with which it was pre 
served it is evident that he mtended it as a personal 
record of his work to be kept and referred to 
llie pages are mterspersed with httle oharacter- 
istio passages which serve as windows into the 
mind of the man, and give to the manusenpt a 
personal character and spontaneity which is 
absent from his formal papers His enthusiasm 
lor disoovmy is evident if only from the extent 
and vanety of the work which is recorded and the 
persistenoe wiHi which he works at a problem 
imtil experiment has given the answer to his 
speonlations The ongmahty, the fertihty and 
nsonroefulneas of hu science imagmation are 
shown at every tun, m the nature of the puoblems 
Ko. 8186, VoL. 186] 


he sets himself to resolve, the apparatus he devises 
to test his theonee, the pomts he notes down as 
worthy of further investigation Frequently the 
pages desonbing a particular research will end 
m two or three paragraphs in which he poses new 
problems, fresh ideas for research which have 
been suggested by the work that has gone before 

The pages are full of titbits of laboratory 
information which throw hght on the apparatus 
and methods of a hundred years ago and will 
dehght the heart of the chemist or physicist of 
to day Ho insulated the wire of the coils he 
used in his famous experiments on induced electno 
currents by interposing twine between the turns 
of bare wire and separating the layers by strips 
of calico Many of his galvanometers he made 
himself, m the roughest and simplest way He 
used the tall glass jar from a gumea and feather 
fall ’’ in which to oonstniet a emheate instrument 
for detecting induced eurrents ‘ White of egg 
ho notes down, ‘ is a very good thing for enspa- 
tions ” Ho constantly remarks on the wonder 
and beauty of the effects he obtains Ho cannot 
keep the note of elation from his voice as he under- 
Imes and doubly underhnes the sigmficant observa- 
tion m some rarticularly satisfactory tnal, and 
concludes the description with tho words Very 
good experiment ’’ 

'The Diary’’ shows, as no other document 
could do, the gradual unfolding in Faraday’s 
mind of tho ideas which led him to his great dis 
covenes In his sonos of communications to the 
Royal Society the matter of his notes was re 
arranged and expanded, the pbiasing made more 
formal, the deeonptions amj^fied, and the eon- 
olusions stated Reference to many of the un- 
successful attempts was omitted In the ‘ Diary *' 
tho experiments are recorded in the order m 
which they were actually made Step by step 
his progress can be traced The entries are often 
bnef and without regard for grammar, but it is 
not difiionlt to supply the deficiencies and to 
read between the lines His thoughts, tho move- 
ment of his ideas towards the conclusions which 
ho roacbod and pubhshed, may be inferred from 
the nature of his experiments and the order m 
which he made them Probably no other man of 
science of comparable eminence has left a personal 
record which is at once so complete and so en- 
lightening, so mvaluable a key to the develop- 
ment of a great scientific mind 

The first volume of the manuscript is the smalletr 
of the two quartos, a small green covered note- 
book This was used from September 1820 to 
December 1823 Faraday’s scientific woric In 
these early years (he was twenty-nine yean of 
age m September 1820) was largely chemical and 
a^ytical, including the investiration of new 
compounds of chlorine and carbon, out the volume 
contains also a few important electncal experi- 
ments The entries for September 1821, for ex- 
ample, record his well-known first exmiimeate 
on eleotroma^tio rotations, which led to l^e 
misundsntandum with Dr Wollaston That for 
Chnstmas Day l&l desonbee how he first snooeeded 
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in ni*.lnng a Wire oarrying an eleotno current 
rotate tinder the mfluenoe m the earth'i magnetic 
field alone The second, larger, quarto volume 
covers the penod December 1823 to November 1832 
Its contents are also largcljr chemical, and it con- 
tains the record, in May 1826, of the discovery and 
analysis of bicarburet ca hydrogen (benzene) 

The second quarto is no more than two thirds 
filled Evidently m 1831 Faraday decided to 
keep his notes on loose sheets of foolscap paper, 
and from that date onwards (there is some over 
lapping between the second quarto and the first 
folio) the Diary ” is on sheets of this character 
which have been afterwards bound up into volumes 
The slim foho volume 1 (February 1831 to June 
1832) must be one of the most significant, as it is 
certainly one of the most interesting scientific 
manuscripts m existence, for besides some expen 
ments of a miscellaneous character, it contains 
substantially the record of the work communi 
rated to the Royal Society in the first and second 
senes of the expenmcntal researches in clootncity. 


embodying the discovery of electromagnetic in- 
duction The induction of an electric current 
m a coil of wire was first successfully obtamed, 
by ‘make’ and ‘break’ of the current m an 
adjacent voltaic circuit, in the famous ring experi- 
ment on Aug 29, 1831 

It IS impossible, withm the limits of a short 
article, to give even a summary of the contents 
of the “ Diary ” Moreover, one at least of the 
published volumes will be available, it is hoped, 
in time for the Faraday Celebrations m September 
1931 The notes are earned on from 1831 , through 
the eight foho volumes down to the year 18^, 
when nis powers were fading and his experimental 
work was at an end An entry for Mar 12, 1862, 
records an expenment which seems to bo the last 
he ever made He was hopum to obtain an effect 
of magnetism on hght He laded to find it It 
was not the first time he had made this expenment 
unsuccessfully but his scientific intuition was 
not at fault, for others have since found the effect 
that he was seeking 


Obituary. 


Pbof Anomr Enolbb 

T he death of Heinnch Oustav Adolf Engler, 
aptly desenbed as the AUmoMUr of systematic 
botanists, on Oct 10, m his eighty-seventh year, 
removes a pmimnent and sinking personality from 
the botanical world ‘ Engler s System is a phrase 
famdiar to all students of the science, and has been 
in recent years a subject of warm discussion among 
those mtcrcsted m phylogeny and more especially 
in the natural ’ arrangement of the families of 
fiowermg plants In his student days, Engler came 
under the influence of the great (ierman systematist 
Eiohler, whose System ’ was a defimte attempt to 
arrange plant families m senes advancing from the 
more primitive to the more highly specimised , the 
simplest typo of flower was regarded as the earliest 
and advance implied an increase in number of parts 
and specialisation of structure Eimlor s Syllabus ’, 
which was a modification of Kohlers system, 
has been widely used m systematic works and a 
large proportion of Continental and American floras ’ 
follow 8 his arrangerat nt The entenon of primitive 
ness has been ch^lenged by the school whioh regards 
the simplest types of flowers to be reduced and 
not primitive forms, but m the recently published 
edition of his Syllabus the veteran botonist vigor 
ously defends his position and suggests that the less 
known parts of toe Afnoan continent may conceal 
forms which will provide links in support of fais 
theory 

The ‘ Syllabus ’ was the basis of arrangement of 
“ Die natfirbehen Pflanzenfamilien ”, a systematic 
description of tin families and genera of plants, 
nutiated by PrsiijFrantl and Prof Engler in 1887 
and earned to completion by Engler omr Prantl s 
death early in the progress of the work The 
‘‘ Pflanzenfamilien ’ nod a wider appeal among 
botanists than the more erudite and more stnctly 
teohmcal ‘‘ Genera Plantarum ” of Bentham and 
No 3186, Voi, 126J 


Hooker The distnbution of the work of compila 
tion among a large number of botamsts led to a 
certain inequabty of treatment but it went far 
beyond any previous production as a revision of the 
famihes and genera of all the of the vege 

table kuigdom A new and emarged edition is in 
course of publication, and of two large volumes 
issued during the present year under his editorship, 
Engler was also the author of the greater portion of 
one and of part of the other, a tribute to his remark 
able vinbty and continued power of work 
A still more ambitious production was the 
Pflanrenreich ’ , begun, with Engler as editor, 
m 1900 a senes of complete monographs of the 
families of fiowermg plants a largo number of 
volumes have already appeared 
Engler was m the pnme of life when m 1889 he 
went from the Umversity and Garden of Breslau 
to Berlm, as professor m the Umversity and Director 
of the ^tamo Garden and Museum His first 
scientific post was under Prof NagelimMumch,and 
his eiubcr work dates from that Umversity and 
Botanical Museum and Garden 
One rf his early interests was the baxifra^, on 
whichhe published a monograph m 1872 Healkicon 
tnbuted (1878-82) monographs of several families 
to Martins s monumentm Flora Brasiliensis ” — 
which was contmuing under Eichlers editorship 
Among these was the Aroids, a family Eimler made 
B^ially his own, and monographed m de Candolle ’s 
‘'^Monographia Phanerogamarum ’ , where he elabo 
rated an arrangement of the genera on genetical 
lines A developmental study of world floras found 
expression m his ‘‘ Versuoh einer Entwieklui^- 

H ohte der Pfianzenwelt seit der Tertidipeno^” 
-82) , and the senes of volumes entitlra “ Die 
ztion der Erde organised by the late Prof 
0»w Drude and himseU m 1896 oontmues to 
provide auth<»itative aooounte by ezputs of the 
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vegetation of speoifio areas of the earth’s surface 
Gwman overseas expansion found in Engler a help 
ful exponent in organising the botanical exploration 
of the German spheres of influence in tropical Afnca 
and Now Guinea, and in the collation and publics 
tion of the results 

In 1881 Engler founded his Botanisohe Jahr 
buoher , a medium for the pubhcation of oommuni 
cations on taxonomy, plant geography, and plant 
historj The increasing importance of the ^rlm 
Garden and Museum under his directorship as a 
centre of taxonomic work was reflected m the 
growth of the publication, which still appears 
regularly 

A conspicuous monument of the abundant energy 
and organising power of Adolf Engler is the hno 
Botanic Garden and Museum which he planned at 
Dahlcm, outside Berlin, to replace the former re 
stricted quarters m the city Here m the open 
country he was able to develop his ideal, and the 
Berlin Dahlem establishment nolds a high place 
among the botamoal institutions of the world 
Hero he oontmued to work after his retirement, 
and here, we gather from an appreciation by his 
pupil and successor. Prof Ludwig Diels, he found 
his last resting place Few men have equalled his 
output of botamoal work or exercised directly or 
indirectly a greater influence on the development 
of the bran^es of botany to which he devoted 
sixty years of unremitting and fruitful labour 
A B R 


Mr B B Woodward 

Bpknabd Bariiau Woodward died on Oct 27, 
aged seventy seven years Ho was the only son of 
Bernard Bolingbroke Woodward Librarian of the 
Royal Library, Windsor, and of his second wife, 
Emma, daughter of Mr George Barham of Wither 
dale Hall, buflolk He was grandson of Samuel 
Woodward, the Norwu h geologist and an ha»ologist, 
and nephew of S P Woodward, tljc well known 
author of The Manual of the Mollusca and of 
Dr Hinrv Moodward, Keeper of Geology m the 
British Museum (Natural Histo^) He was edu 
Gated at Merchant Taylors and University ( ollego 
schools, but hiB education was interrupted by 
the earlv death of his father, and ho staked life 
as a clerk m Messrs Robarts, Lubbock and Co s 
bank 

In 1873 Woodward was appomted Curator to the 
Geolomeal Society, and was lesponsible for the re 
moval of the Society s ooUoction from Somerset 
House to Burbngton House and its rearrangement 
in the new premises In September 1876 he entered 
the PnntM Book Department of the British 
Museum, and on Oct 13, 1881, he was transferred 
to the now Natural History Museum at South Ken 
nngton and was placed m charge of the General 
Library there, being promoted ^t class assistant 
on Aug 22, 1887 He retired on July 21, 1020, but 
was further retamed until the beginning of 1922 to 
carry on the work of the Library Catalogue He 
was twice married, hu second wife dying m 1904, 
but leaves no Chilian 
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With the scientiflo environment of his vouth it is 
no wonder Woodward formed a collection of shells 
when he was ton years of age, and though in early 
manhood an ardent geologist, serving flve years as 
secretary of the Geologists Association, all through 
hiB long life malacology was his favourite study 
Apart nom a few popular artieles, his first serious 
contribution was on tne Pleistocene Mollusca of the 
Barnwell gravels in 1888, and from then forward, 
although hampered with ill health, be was the author 
or joint author of a vers large number of papers 
deahng with many aspects of malacology, pub 
lished m the Anruda and Magazine of Natural ait 
tory, the Joumai of the Linnean Society, the Quar 
terly Joumai of the Oedogical Society, the Proceed- 
inga of the Zoological and Malacological Societies, 
the Essex Naturalist, Geological Magazine, and in 
many scattered reports on archmological cxeava 
tions 

Woodward was responsible for the Molluscan por- 
tion of the Zoological Record ’ from 1803 until 
1896, whilst the articles on the non marine mollusca 
of the various counties m the Victoria County His 
tom s are from his pen He was author of The 
Life of the Mollusca , 1013 (atalogue of the 
British Species of Pisidium , 1913, and jomt author 
of Ihe Synonymy of the British Non Marine 
Mollusca , 1926, the two latter bemg published 
by the Trustees of the British Museum In his 
official capacity, ho was n sponsible for the forma- 
tion of the finest natural history library m the 
world, uhilst his ‘ Catalogue of the Boolw, Manu- 
senpts. Maps and Drawings in the British Museum 
(Natural History) ’, five volumes, 1903-16, and 
supplement, 1922, will always remain as a per 
manont memorial to his knowledge and painstaking 
accuracy This scientific knoidedge was always 
at the service of all students, and ue contnbut^ 
many paragraphs upon malacological papers to the 
columns of Research items in Nature His death 
IS mourned by a large circle of fnends 


Dr Ludwio Moser dunctor of the Institute 
foi Analytical Chemistry at the Technical High 
School in Vienna, and president of the Verem 
Oesterreichischer (Tiemiker, died on Sept 26 after 
a motor ai cident in which his wife was also killed 
Wo learn the following particulars from the Chemi- 
Iter Zeitung Bom at Vienna in 1879, Moser studied 
under Vortmonn at the Technical High School, and 
after spendmg some tune in industrial work was 
appomted assistant to Vortmarm In 1920 Vort 
mann retired and Moser succeeded to the chair 
He reorganised the Institute whii h Was transferred 
to new premises and a department was devoted to 
mioro-ohemioal analysis Moser was an iintuing 
mvestigator, and up to the time of his death more 
than lunety pubhcations had appeared under his 
name, many of which related to the rare earths 
He also published volumes on the estimation of 
bismuth and on the preparation of pure gases At 
the time of his death he was engaged on the 
manusonpt of a “ Lehrbuch der analytisohen 
Chemie ”, which is not more than half completed 
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News and Views 


Db F G Bantiko, of Toronto, has been made an 
honorary fellow of the Boyal College of Surgeons of 
England he u the first member on whom the College 
has oonforred the honorary fellowship It will be 
remembered that about nme years ago Dr Banting 
working with C H Beet, obtomed pancreatic extracts 
which were active m reducing the eymptoms of 
diabetes m depam roatised dogs their reinvestigation 
of the problran of the hormone of the pancreas led 
directly to the preparation, by J B Oollip, of purified 
extracts suitable for the treatment of human diabetes 
The modem treatment of diabetes by insuhn. dates 
from this work of Bantmgs and although insulm 
oannot be descnbed os a cure for the disease yet it 
has brought immense benefit to numeroua patients 
In fact, the diabetic, whether child or adult can face 
the ohanoee of life to day almost os well as the 
non diabetic Ijord Moynihan at a meeting of the 
Council of the Royal College of burgeons on Nov IJ, 
when the honour was conferred, pointed out that the 
discovery of insulm was the first piece of really 
Bcientifio resean h m the realm of medicine contributed 
by the Bntish Donunions The work was of a physio 
logical character bearing on the practice of svirgery, 
though m Itself something entirely outside the 
surgeon s craft , but its value deserved the leoogmtion 
of surgeons 

H R U THB PsttroK 01 Walks, m honouring the 
recently mcorporated Association of Scientific and 
Teohmeal Institutions by his proswice at dinner m 
the Quildball on Nov 13, once agam directed timely 
attention to the national and imperial signifioanoe of 
a policy of 00 ordination and oo operation m the 
exploitation of material and mtelleotual resources 
Eight years ago His Boyal Highness gave support 
and mioouragement to the movement of which the 
present scheme, which revolves the eetablishment of 
a central buildmg for the use of the oonstitoent and 
associated Bocietiee, IS a logical development Amove 
menthad he said been inaugurated which, if steadily 
supported and wisely guided may confer benefits upon 
mdnstiy as a whole, both m Groat Bntam and m 
the Empuo, the extent of which we can only dimly 
foresee The time has long passed when any one 
mdustry, or any one branch of soimoe, can hope to 
develop to its full stature without an know 

ledge of what is gomg on m other deportmoits of 
human activity, to say that further research is 
urgently necessary m almost every branch of industry 
and scionoe m almost a truism The Pnnoe oongratu 
lated the presidents and ooxmotls of the oonstitueQt 
bodies on their foresight and wisdom, expressmg his 
confidence that the outoome u bound to have a 
favourable effect on the course of wages and of 
industry Other’|||Jtakera at the dinner, at which 
Sir Ernest Rutherford presided, were Sir John 
Cadman. Sir Robert Horns, Dr Q C CUyton, Sir 
Auckland Oeddee, Sir William Loike. and Mr Eno 
Maofsdym, and it was oniMunced that Mr Robert 
Mbnd hod made a gift of £10.000 to the Afftfa ti on 
No 8186, Vop 126] 


The registered office of the Assooialaon is Burlington 
House, Piccadilly London, W 1, whence a copy of 
the Memorandum and Articles of Association and 
information concerning the conditions of individual 
life membership may be obtamed 

lux Imperial Confermioe which ended lost wedc is 
the first over which a Labour Prime Minister of Great 
Bntam has had the pnvilege to preside It was not 
unreasonable to hope, therefore, that this Conference 
might be distinguished from previous ones by a do 
parture from orthodoxy m its approach to the prob 
lems of Impenal oo operation m the development of 
that large portion of the earths surface which is 
comprised by the Bntish Commonwealth of Nations 
Yet It must be ooniesaed that the only distmotive 
feature about tins Impenal Conference lias been the 
obvious marked cleavage of opinion on most of the 
subjects under discussion between the represontativee 
of the Dominions on one hand and those of Great 
Bntam on the other Little that is tangible has 
emerged from some weeks of lehour It has been 
suggested that the comparative failure of the Con 
ference was due to lack of prehmmary preparation 
on the part of Great Bntam and that on no subject 
on the agenda did Great Bntam give a clear lead to 
the Domuuons, and it must be oonfessad that the 
cntioism appears to be justified The best and most 
obvious way to stage Impenal economic discuastons 
IB to have prepared beforehand a survey of the 
methods by which the Lnponal Government seeks 
to achieve economic unity In this connexion it is 
disappomtmg to find how httle prominenoe was 
given to a proposal, which has authontaiive adherents 
m this and other parts of the Empire fur tlie creation 
of an Imperial Secretariat with functions similai to 
those of the League of Nations Secretanat Such a 
secretariat would act as the supreme co ordination 
body for the vanous Impenal bureaux already re 
existence It would ensure continuity between the 
four yearly Imperial Conferences , and it could, if it 
were properly supported, present to each Conference 
an adequate survey of the reaouroes, actual and 
potential of the Empire as a whole, without which 
all talk of the rationalisation of Empire mdustnes is 
vain 

Fxoit our point of view, howevor, the most dis 
appomtmg feature of the Conference has been the 
scant Bttenbon which appears to have been given to 
the relation between soientifio resecuoh and the de- 
velopments of the material resouroee of the Empire, 
and education It may be that the p re s ent Govern 
ment oonsiden that all that is necessary m connexion 
with sountifio research has already been said or dons 
by previous Conferences But previous Conferences 
have sooroely over oonsidered the influence of Great 
Bntam ae a cultural centre, and the means by which 
the vanous parts of the Empue ean take advantage 
of the famhttts availabls here for hi^ur ednoatum 
and trunmg It is a foot perhaps not generally 
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known that the United Statee deliberately often 
attraotiona to adnoationiaU in Brituh Dommiona, 
-while Great Britain haa hitherto had little to oiler 
them. The inooiporation of a aoheme of eduoational 
atudiea in the Univendty of London ia now an acoom- 
pliahed fact, and it ia, therefore, a pity that no attempt 
waa apparently made to arouae any entbuaiaam among 
the Dominion Premiere for thia new link m the oham 
of Impwial co-operation. 

A HOST valuable collection of reoorda and publica- 
tiona on amentia haa been preeented to the Library 
of the Boyal College of Surgeona of England by Dr. 
Thomas Bruahfield, who waa formerly Senior Medical 
Officer of the Fountain Hospital for Imbeciles at 
Tooting, under the Metropolitan Asylums Board. 
The records comprise the detailed histories which Dr. 
Bruahfield compiled of all the childroi who came under 
his charge from his appointment in 1014 until hia 
retirement in 1927, with photographs of the children 
taken on admission and after treatment. The his- 
-tories are olaaaiiled by the type* of amentia — mongol- 
ism, cretinism, microcephaly, and so on — and Dr. 
Bruahfield has preserved elatorate details not only 
of each child's physical condition and family history, 
but also of the mental tests employed m each case 
and of the progress of such as were fit to attend school 
All these records are fully indexed, and numerous 
tables have been drawn up summarising and analysing 
the material from various aspects. These histories 
and statistics, covering so long a period from the time 
when the particular study of mentally deficient 
children was only beguuung, are all the more valuable 
because they have not been continued on any such 
a scale as was imdertaken by Dr. Bruahfield. He has 
presented thwn to the C!ollege Library so that they 
may be readily accessible for any research worker in 
this subject, for whom they ought to prove of inestim- 
able value, as there is no comparable collection of 
similar material available. 

Bxsidbb his first-hand records. Dr. Brushfield has 
also presented his very large collection of papers and 
cuttings on anoentia, gathered from all over the world. 
These -will be kept together in connexion with Dr. 
Bnishfield's own records, and the donor has prepared 
a full mdex to them. The papers cover not merely 
the varieties of amentia, but whatever may possibly 
bear on the subject, and there ore numerous entries 
in the index under such headings as birth, enoephalitia, 
endoorines, skulls, etc. To complete the usefulness 
of the collection. Dr. Brushfield has compiled a biblio- 
graphy of books and ortioles issued up to the present, 
of there is no copy in his collection, on all the 
subjects covered by his index. He further very 
generously proposes to keqp this bibliography up-to- 
date and to inooiporate into the collection whatever 
publications be may continue to collect. It is most 
sinceraly to be hoped that there may be workers who 
will be gilad to avail themselves of this carefully 
prepared material, and that oome of them will care 
to continue the eoUeeting of this special literature, 
which Dr. BmshfWd has so industriouBly and dis- 
faitanatedly begun. 
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Tnjt tsetse flies of Africa appear to bo immune from 
all ordinary methods of oontrol, imd the problem is 
bemg approached from many aspects. Mr. Harris, 
who IB a Oovemmmit entomologist working in the 
Zululand Qome Reserve, some years ago came to the 
conclusion that these insects seek their prey entirely 
by sight. According to the T%tnet of Nov. 14, he gave 
a demonstration of his recently devised tsetse trap 
before a number of entomologists and provincial 
authorities. The trap takes advantage of the fact 
that the insect is attraote<l to roughly shaped dummy 
animals, that it usually attaches itself to the abHoiwiw i , 
and reacts to contrasts of hght and shade. It consists 
of a wooden frame supported on legs and covered with 
hessian, except at the bottom, and has a gauze panel 
at the top. Its rough resemblance to on animal appears 
mifflcient to attract the insects in considerable numbers. 
They settle on the lower part of the trap, and coming 
within the hessian walls, they are attracted by the 
light showing through tho gauze above, and so enter 
the trap proper. In the demonstration 18 of these 
traps were set up, and at the end of a day they were 
found to contain 1393 flies, of which 042 were females. 
The fact that such a trap will remain in good order for 
18 months, and requires little supervision, suggests 
that the method is one of sufficient promise to ment 
its being tested out for a prolonged period. 

hBAftXT No. 31 of tho Astronomical Society of the 
Pacific deals with the near approach of Eros, which 
will be the closest recorded approach to the earth 
of any planet. The asteroid or minor planet Eros, 
although normally more remote than Mars, has such a 
largo oocentncity (0-223) that on Jan. 30 next it will 
apjiroooh within 16,000,000 miles of the earth. This 
-will give astronomers the beet opportunity they have 
ever had of measuring the actual distance of a planet. 
Mid for several years preparations have been made for 
the campaign that has now begun. The scale of the 
solar system is accurately known from mathematical 
considerations and the observed periods of the planeta, 
so that a knowledge of the distance of any one of these 
bodies furnishes the distances of all of them. The 
sun, Venus, and Mars, which are our closest neigh- 
bours, are so large wid bright that sufficiently aoourate 
meosurea of their positions are not possible. Eros 
combines the double advantage of a closer approach 
than any other body, and of presenting a beautifnl 
stellar image that can be accurately measured on a 
photograph. During the forthcoming closo iqiprooeh 
Eros will suffer large perturbations by our system. 
From these it will be posable to improve our know- 
ledge of the mass both of the earth and of the moon ; 
in fact, the value that will be obtained for the latter 
will probably be more aoourate than any now avail- 
able. Even at its brightest, Eros is only of the 
seventh magnitude, so is not visible to the naked eye, 
altbou^ it con easily be aem in a ■mall telescope. 

Thb sfan disea se , which is now known to be rainml 
by the fungus, Oraphitm ubni, flztii appeared in 
Holland and Belgium In 1919 and has sinee ipnad 
over meet of -western Europe, The first deOnits esss 
xeoordad in England was at Totteikige, Herts, in the 
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autumn of 1927, but there u bttle doubt that the 
disease was present m the Isle of Wight and probably 
also m other distnots some years prior to t^t date 
From 1928 onwards the Forestry Commissioners have 
omned out annual survejrs, the mam findings from 
which are as follows The disease has inereaaed 
steadily each year both as regards rate of spread and 
intensity of attack and now occurs over the greater 
part of England The disease vanes greatly in m 
tensity m different distnots, but, as a whole, the 
proportion of trees attacked is ijuite small and usually 
lees than 6 per cent of the diseased trees have been 
actually killed Locally, however, the death rate 
may be qmte considerable and the disease assume an 
epidemic character The rate of attack also is very 
variable and apparent nxovery may take place for 
certain trees m which the disease was found m 1928 
recovered the following year wid are still quite 
healthy Tliere appears to be a close connexion 
between the disease and the elm bark beetle, Scolytua 
destructor There can be little doubt that the beetle 
helps to siiread tlie disease by bonng mfected trees, 
and the only control measure suggested is that dead 
elm trees should be removed as promptly as possible, 
as they provide breeding ground for the hark beetle 

Phof C C J Wkbb a Hertz Lecture before the 
Bntish Academy (from the Proeeedtnga of the Br*t%ah 
Academy, vol 16 London Oxford University Frees, 
1930 Is fid ) IS a consideration of the thesis that our 
knowledge of one another, that is, our recognition of 
one another as selves or persons is a primary and 
fundamental form of knowledge, not derivable from 
or subordmatc to our lecognition of selfhood m our 
selves, or our perception of an external world of 
thmgs The le( ture falls uito two parts First it is 
shown that knowledge of others cannot be reduced to 
an mference from knowledge of self and knowledge of 
things — since all such mferential accounts presuppose 
the mutual recogmtion which they are designed to 
explam Moreover, it is held that the development 
both of self consciousnsss and of external perception 
mvolves the implicit recognition of the distmotion 
between self and others , so that indeed, of these three 
forms of knowledge, the apprehension of other selves 
IS ‘ m all probability the first to predominate m 
human experience” Prof Webb, therefore, is <{is> 
posed to hold that however mtimately all three forms 
of cogmtion may be mtoroonneoted in the mode and 
order of their psychological development, each is 
logically mdependent, and that no one of them could 
be denved from any combination of the others 

The second part of Prof Webb’s lecture draws out 
the unphoataiHis of this result espemsUy m the sphere 
of religious experience For that expmsnos, though 
it may arise through any of the three forms of aware 
ness, IS always J|{Mntially an vrtereouree — a ‘ social ' 
expenmee— andmay therefore be held to olaun the 
authenticity which has been shown to belong to our 
recognition of others as ' soon ’ Our knowledge of 
the object of religious expenenoe dittera, of course, 
pnrfoundly from our knowledgs of other selves but 
Prof. W^b holds — siqiporting his argument by a 
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oompanson of his own view with Prof Alexander’s — 
that these differences are not such as to mvahdate the 
claim heie advanced This bare synopsis mdioatea 
only the course of a brilliant lecture Both parts of 
It raise difficulties But suggestion is the busmess 
of the lecture form mid this certainly is an admirable 
example of philosophical thinkmg and expression 

Wx have received from the authorities of the Univer- 
sity of Allahabad the first four volumes of Allaha 
bad University Studies ”, m which are published the 
results of research work earned out by members of the 
various dejiartments of the Umvenuty in the penod 
1925-1929 In a prefatory note to the first volume 
the Vice Chancellor, Dr (langonatha Jha, explains 
that although research woik has been earned on at 
Allaliabad smoe the seventies of the last century, no 
attempt lias previously been made to place the results 
on record or to assist m their publication, excepting 
only m Indian 1 houffht, a quarterly journal of Onental 
research conducted for a timo by the late Di Thibaut 
and himself With the recent reorganisation of the 
University on a unitary basis, and m view of the stress 
now laid on research, the authonties have thought it 
desirable that members of the Umversity should have 
a vehicle of publication of their own This object is 
eminently praiseworthy, provided the editonal board 
ensures ^t the standard mamtamed is worthy of an 
institution of umversity rank 

It is unfortunately the case that too many eduoa 
tional institutions in outlymg parts of the world are 
prone to issue publications which swell the already 
overwhelming volume of scientific literature with 
contributions which are little more than academic 
exercises Some of the contributions to the Allahabad 
volumes are not above cntioism in this respect It m 
a danger to which the study of Engbsh m India la pm 
ticularly exposed This must be mevitable m a sub 
jeot which looks to European rather than Indutn 
culture for its inspiration On the other hand, itr , 
F J Fletcher, Pnncipal of Agra College, has wnttm 
an excellent study of George Bernard Shaw and the 
place of his writings in the development of modem 
English society, which is admirable as mi analysis 
and to the Indian student should be an illuminatmg 
mtroduction to certain aspects of English culture It 
might, however, have appeared more fittingly in a 
‘ Review Although, taking the four volumes as a 
whole, the various departments of umversity studies, 
science, law, philosophy, history, and so forth, are 
well represoited, it is to be noted that while it is as a 
record of research bearing upon specifically Indian 
studies that these Volumes should have a special 
mterest, these subjects, well represented m the first 
two volumes, dwindle sadly m number m the two 
later 

Db A P Lavbih delivered a lecture on photo- 
miciogiaphy applied to the work of Bonbrandt and 
hu school, at the Royal Academy of Arts, on Nov 12 
Pamters such as Remlvandt, who showed their brush- 
-work, had each their own ‘ haod-wnting ’ with the 
brush, and can tihus be identified By taking pnnts, 
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cutting them up, and placing them one on another, 
it is possible to make a very close and accurate study 
of such individual characteristics. Another purpose 
served is the revelation of weakness m drawing. A 
magnifloation of two diameters has been found to bo 
best for Rembrandt and his school. Long expenence 
and special skill are required to obtain photographs 
which are strictly comparable. It is also necessary 
to have records from undoubted pictures of the 
pamter's work throughout his career, and also that 
of members of his school, as a dossier for testing the 
autlienticity of a given picture. Dr. Laurie illustrated 
Rembrandt's bmshwork throughout his career, and 
the bmshwork of his school, by means of a senes of 
lantern slides. While putting forward his opinion 
with due caution and diffidence. Dr. Laune said he 
believes that pictures painted by Carel Fabntius, 
Flinck, Bol, and possibly Drost, will be found among 
‘ accepted ’ Rembrandts ; that there was a {leriod 
dunng Rembrandt's successful time at Amsterdam 
when ho was turning out pictures with the help of 
his pupils ; and that m the first half of the eighteenth 
century there was a very skilful forger of ‘Hombrandts’ 
in his later style. On the other hand, probably no 
painter of his time has left so many examples as 
Rembrandt of his personal individual handiwork. 

In World Power for October it is (xiinted out that 
France is now divided apfiroximately into fifty regions 
each one of which is surrounded by a triangular or a 
quadrangular grill of wires at very high protemres, fed 
by about fifty steam or hydroelectnc stations. It is 
noteworthy that the Pans area is oonnei-ted only to 
Caen and the Massif Central Dunng tho War, it was 
considered advisable to eqiup Paris with {siwerful 
steam stations situateil on the Seine and supplemented 
by a supply from the Massif Central hydnielectrio 
stations. Now that the coal mines m the north have 
been practically reconstructed, interconnexion will very 
shortly be made betwem them and Pans. Future in- 
creases in the electric demand will bo mot by stations 
near tho northern pit-heads. The western regions, 
and Bnttony in particular, have a very poor eloctno 
supply. It has bem suggested that this might be 
remedied by the installation of powerful tidal {xiwer 
stations. Another suggestion is to plunge tubes in tlie 
sea near Brest which utihse, in the method pro- 
posed by Claude and Bouchorot, the temporatiiro 
difference betwe«i surface water and deep water for 
the generation of electnc energy. 

Oms of the talleet concrete buildings in the world, 
A Noite, has boMi erected in Rio de Janeiro. It has 
2fl floors and is more than 410 feet in height. The 
WesringAouse International Journal for October calls it 
a beautiful building in a beautiful city mid says that it 
rivals the famous Sugar Loaf Mountam on the other 
side of the bay on which Rio is situated. Judging 
from the' photograph shown of this beautiful city, 
token from the air, we can scarcely endorse the praise 
given to the building. For a building of this h^ht, 
a vMy elaborate lift installation was a neeessity, os a 
vory speedy, efficient, «od accurate servuie has to be 
i>vslntained. The Wostinghouse Eleotric Inferoatibnal 
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Co. has installed its inductor control system, the 
operation of which is almost entirely mechanical. 
Stops from outside the lift are registered on a signal 
panel. When a cor approaches within 26 feet of a 
landing stage whore a call has been registered, both 
an audible and visible signal warns the operator to 
centre the switch. Tlie lift-car is thus placed under 
the control of the mductor and automatically slows 
down, makmg a level, even sto}> at tho floor with a 
minimum tune lost m deceleration. If the hft-oar 
hapfiens to be fully loaded, the oiierator simply passee 
the floor and the call is automatically transferred to 
the next car. The H[ieed of the cars is 700 feet per 
minute and each can carry a load of 2600 lb. There 
are four entrances to the lifts and they have now been 
workmg for several months very satisfactorily under 
heavy traffic conditions. 

In liermany the protection of binls is gouerally oon- 
trollcsl by tho Imiierial Law of 1888, which details in 
a schedule, not the birds to be protected, as does 
British law, hut the harmful sjiocios which may bo 
destroyed. In Prussia, however, tlioro have existed 
old codes in the various provmces of the State, often 
at vanaiico with each other. The annnimcement is 
now mado from Berhn (by Science Service, of Wash- 
ington, D C ) that new and uniform taws fur birds and 
wild flowers have been enacted by Prussia During 
the proper open seasons the followmg birds may 
now lie hunted in Prussia: wild ducks, wild geese, 
most of the quail family, sandpiper, curlew, snipe, 
gulls, terns, and pigeons. Thirteen ‘ outlaw ’ species 
are listed which may be killed without restriction at 
any time, mcludmg several hawks, all cruws, sparrows, 
grebes, and herons. All the remainder of the birds 
are given the benefit of an absolute closed season, 
although certain, like ospreys and kingfishers, that are 
given }>rotoctioii generally, may still tie shut if necessary 
for the protection of fish-ponds. No more boimties 
will be paid for the destruction of prodaoeous birds ; 
bird-lime and traps for catching or injuring birds are 
prohibited ; and birds must not bo hunted by tho 
aid of artificial lights. Further, certain. wild animale 
which destroy buds but also proy upon rodents to an 
evm greater extent, notably the wild oat, pine marten, 
and mink, are given absolute protection. The new 
list of prohibited plante contains thirty names, mostly 
of siiocies which have boon subjected to destructive 
collecting by dealers. 

SwKaa winters in Groat Britain aro not common, 
but when they do come, havoc usually results in many 
domestic water-supply systems. A pubhe Ber\ioe has 
therefore boon rendered by tho Royal Institute of 
British Architeota by the production of a small 
pamphlet entitled “ ^port on Damage to Plumbing 
Wo/k caused by Frost ” (R.I.B.A., 0 Conduit Street, 
W., 1930. 8d.), which shows those who have interests 
m property what should be arranged to prevent 
damage. Initiated by the Science Committee of the 
BJL.B.A.. the suggestions are the result of the dblibeta* 
tions of a conference which included representatives 
from the Ministry of Health, the L.C.C., and m number 
of other bodies representing various interests, ’nisee 
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suggortioiu include plumbing matten dealing with the 
loration of pipes and provision of stop-cocks, instruc- 
tions to hoiiseholders upon precautions to prevent 
freexing in water systems, and hints upon hot-water 
boilers m connexion with frost stoppagoe. 

Thx next annual Congress of the Royal Institute 
of Public Health will be held in the City of Frankfurt- 
on-Main on May 19-24 (Whitsuntide), at the invitation 
of the German Government, the Municipality, and the 
University of Frankfurt. The Congress will be pre- 
sided over by the Marquess of Reading. The inaugural 
meeting will be held on the morning of May 19. and 
the Bcientiflo work of the Congress will be conducted 
in English m the following sections : Section 1., State 
medieme and municipal hygiene ; Section II., arohi- 
tecture, housing, and town planning : Section III., 
industrial hygiene ; Section IV., women and children 
and the piiblio health ; Section V., tuberculosis ; 
Section VI., pathology, bacteriology, and bio- 
ohemistry. Educational visits will be paid to the 
chief places of interest in the city of Frankfurt, 
including the new housing developments. Some of 
the chief spas and health resorts of the Rhine and 
adjacent districts will be visited, including Wiesbaden, 
Hombiirg, Nauheim, Kreuuiach, and Miinster-am- 
Stein. On May 23, a whole day's visit will bo made 
to Heidelberg. Delegatee are being mvited from the 
governments, mumcipalitiee, umversities, and other 
public bodies of Great Britain and Ireland and the 
British Dommions, os well as from contmental «id 
foreign countries. 

At the anmversary meetmg of the Mineralogioal 
Society, hold on Nov. 4, the following ofilcerB were 
elected : — President, Sir John S. Flett i Viee-Prtsi- 
dente. Dr. G. F. Herbert Smith, Prof. C. Gilbert 
CuUis } Treaturtr, Mr. F. N. Ashcroft j Otnmul Secre- 
tary, Mr. W. Campbell Smith ; Foreign Secretary, Or. 
J. W. Evans ; Editor oj the Journal, Dr. L. J. Spencer. 

Sib Vunkaia RaiiAir, Falit professor of physios in 
the Univeiaity of Calcutta, has been awarded the 
Nobel Prize for Physios for 1980, for his work on the 
soattenng of light and the discovery of the Ramon 
effect ; and Prof. Hons Fischer, director of the 
Institute for Organic Chemistry of the Technical 
High School, Munich, has been awarded the Nobel 
PriM for Chemistry for 1980. 

Thb July-September number of The World’ e Health 
(Vol. 11, No. 3), the organ of the League of Red Cross 
Societies, is a British Empire number, and contains 
a history of the Red Cross in Great Britain by Sir 
Arthur Stanley, a review of Bed Cross problems in 
India by Norah Hill, and a description of the Red 
Cross clinic for rheumatism in Fet^laoe, Regent’s 
Park, London, by B. H. P. Orde. P 

MBS8BS. DtOau and Oo.. 82 Old Bond Street, 
W.l, have just issued Catalog No. 178 of nearly 
1800 second-hand wor^ relating to botany and 
gardening, many fomttly the property of the late Sir 
George Wattt also CatslogtteNo. 179 giving the titles 
of iqpwards of 1100 works on the subjects of oonoho- 
logy, entomology, geologj^ ornithology, and general 
No. 8188, Voi„ 126]* 


soology. Both catalogues can be hod free upon 
application to the publishen. 

A Mxw part — ^No. 3 — of “ An Illustrated Catalogue 
of a Valuable Country Library ” has just been pub- 
lished by Messrs. Heniy Sotharm, Ltd., 43 Piccadilly, 
forming No, 820 of “ Botberan’s Price Current of 
Literature ”. Nearly 3000 worics ore listed, many of 
which relate to science and travel. As is usual with 
I the catalogue of which this forms a part, the list is 
enriched by numerous bibliographic notes which 
I should be of interest uid value to collectors and 
i librarians. 

Thb Bulletin of the Royal Academy of Denmark 
I for 1929-1930 {Overaigt Kgl. Danake Videnakabemea 
Selakaba Forhandl.) containa a complete list ot the 
Academy’s publications from its foundation in 1742 
to June 1930. This, which is compiled by Asger 
Lomholt, is arranged under authors and then chrono- 
logically. Most of the papers can still be purchased 
m separate form or in the relatively small parts of the 
Overatgt ; the price of each is quoted. The List should 
therefore be of value to hbrarians, bibliographers, and 
booksellers. This part of the Oueraigt costs 4 kroner 
(about 4s. 6d.). 

1m the annual report for 1929 of the South African 
Institute for Medical Research, Johannesburg, rsoeatly 
issued, the director. Sir Spencer Lister, sQngmgMsea 
tbe routine and research work of the InSlitii^. It 
has been ascertained that in pneumolda aivl pneumo- 
coccjc menmgitis the strains of the pneumococcus 
causing these diseases are constantly changing ; also, 
that some of the pneumomo mfeotions occurring among 
the native mme labourers of tbe Witwate'erand gold- 
fields seem to be caused primardy by a filtwable virus 
followed by a secondary pneumomo infei'tion. As a 
result of experimental work, it has been 'found Hiat 
nine spedes of fleas ore capable of transmitting plague 
under laboratory conditions. Dr. Firie hi’s prepared 
a patiiQlogioal report on 600 cases of tuberoyi)6sis 
occurring among native miners, and Dr^ dea Ligamris 
has continued his investigations upon oancerijimploy- 
ing Rous’s fowl sarcoma for the experimenM work. 

Wb have received the first number of the second 
volume (March 1930) of the “ Index to the Literature 
of Food Investigation ”, compiled by A. E. Glennie 
for tbe Department of Smentifio and Industrial Re- 
seareh (H.M. Stationery Office, 1930). The arrange- 
ment is similar to that in the previous numbers, each 
title bemg accompanied by a few lines indicating the 
nature of the work reported and the conclusions 
reached. The index is preceded by a brief review of 
noteworthy develoiuneiits during 1928-29, which is 
IHOvided with its own bibliography of 79 references. 
It is proposed to give such a review with the first 
number of each volume. This summary is useful os a 
means ot keqnng in touch with the more important 
advances in the subject, m which a large number 
of p^MTS are published annually : thus, upwards of 
800 papers are summarised in the present half-yearly 
list. The review deals with the freesing or nMiHug 
of meat, the smoking of fish, disease in friiit, iwtwfi cn 
in tins, and some enghwaring problems ; to some of 
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tiMM sabjaot* raferenoe haa already been made in Apfuoatioms are mvited for the following appomt 
oar eolamna menta, on or before the dates mentioned An aasut* 

ant lecturer m geography at University College 
Dubimo the last few years Meesn Thomas Murby Nottingham — The Bogistrar, Umvorsity College, 
and Co have become known as publishers of books Nottingham (Nov 26) A lecturer m elementary 
on geological subjects Their geological supplies general chemistry at the National Ilakery bchool, 
department, or at least the extent of its resources, Borough Polytoohmo — The Pnnoipal Borough Poly 
M perhaps leas familiar A catalogue which they have tecimic, S E 1 (Nov 28) A resident chmcal patho 
recently issued can be consulted with profit by teachers legist at the Manchester Royal Infinnary — ^The 
and students who may from time to tune desire to Chairman of the Medical Board Royal Infinnary, 
purchase apparatus and matenals for geological work Mam hoster (Nov 20) An assistant lecturer m 
m the field or laboratory Hammers, collecting bags, geography at the Umversity College of Hull — ^The 
map coses, and clmometers are represented in groat Registrar University College Hull (Nov 30) A 
vonety Collections of rooks, minerals, ores crystals, whole time head of the Aiistotle Road Clapham, 
thm sections, and fossils are available, specially Junior Commercial and Junior Technical Evening 
selected m several cases to illustrate standard text Institute — Ibe Education Oflioer (T 7) Ihe County 

books on mineralogy, petrology, and paleontology. Hall, Westminster Budge, S E 1 (Dei 1) An assistant 
together with cord trays oabmets, and shde boxes anatomist m the Umvirsity of Cajie Town— The 
smtable for the storage or display of specimens Secretary Office of the High Commihwonor for the 
Petrological microscopes by well known makers ore Union of South Africa 72 btrand W C 2 (Dec 17) 
supplied, and all the accessory apparatus required for A full tune pathologist at Napiei Hospital New 
petrographic methods Crystal models Mid struc Zealand — The Managing Secretary Uawkos Bay 
tural models of considerable mterest for teachmg Hospital Board Napier, New Zealand (Jan 10) A 
pujpoees have recently been mtroduced Intending male assistant in the sheep department of the Rowett 
purchasers of geological matenals and ocoessonee Research Institute Expeiimental Stock Farm — ^Tho 
such as those mentioned should consult Messrs Secretary Rowett Research Institute Bucksbum, 
Murby s catalogue I Aberdeen 


Our Astronomical Column 


A Study of SpscttohsUogrtms — An important 
contribution to the study of the sun s atmosphere 
by moans of speotrohehograms, which rcooid the 
sun B surface in monochromatic light at different 
levels from the photoimhere to the top of the ohromo 
rohere, is given 1^ L DAzarabuja in Armalet de 
rObservatotre d» Parts, Section d Astrophysique 4 
Meudon, Tome 8, Fas 2 Hitherto most spcctro 
hehograms have been obtamed m the hydrogen 
light (£fa) and m that of ionised oaloium (H and 
K), though Deslandies m 1894, Hale and Ellerman 
in 1903, and Fox m 1906 first respectively recorded 
the sun’s surface m the light of other elements 
DAsambujas present research is concerned chiefiy 
with such elements as magneauim, iron, oalcium 
(neutral), sodium, and strontium, that cue character 
istio of the lower chromosphere or reversmg layer 
For this woik a powerful speotroheliograph such os 
that at Meudon is essential, and it was possible to 
study the changes as the ncurow selecting sht was 
set respectively at the middle and at the edge of the 
spectral line used As is well known, there are 
sig n ifi c ant diflecenoea (explicable as bwig mainly 
due to difference of leml m the sun’s atmosphere) 
between speotrohdiogroms taken m the lu^t which 
cornea from the narrow central portion of the Ha, 
H, or K hnee and those obtamea when the edges of 
the lines ore likewise isolated A oompanson of 
these established dillerenoes with those observable 
m the oaae of the lines due to lower lymg elements, 
together with a knowledge of the curves of mtensity 
of the Imee. forms the beois of the present discussion 
The memoir idso oontiuns results relatuig to the 
infra red hnee, X8498 and X8542, of ionised noinHim 
nie poeeibihty of obtaming Bpeotrohehograms with 
theee hnee was mdioated by C R Davidson at Green 
wioh m 1927, when he measured Hieir mtensiUes 
relative to thoee of H end iC m the meotrum of 
the ohrcmoqihere Uomg hypeinsenaitiaed neooyanm 
idatee, D’Aaambuja has auooearfully obtamed epeotro 
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heliograms m these radiations The memoir, which 
contains excellent illustiations whilst presMitmg new 
reeulte is a valuable book of reforenoo to the work of 
others m this hno of solar leseanh 

Identity of s Minor Planet — M Dolporto detected 
an interesting object at the Ucclo Ohsorvatory on 
Sept 29 He was doubtful whether it wae a comet 
or nunor planet, but there is now little or no doubt 
of its planetary nature 1 ho following orbit is given 
in Ctroular 304 of the Berlm Recheninstitut by A 
Kalirstedt 

M 327'’ 21 
w 07 lU I 
U 1 01 1930 0 

t 22 20) 

e 0 2976 

Penod 1 1538 years 
q 1631 

It seems very probable that the object is identical 
with 330 Adalberta, discovered at Heidelbwg m 
1802, but not seen smoe that year 
The foUowmg observations were then obtamed 
{Attr Naeh 3319) 

HekMbergHT Apparent BA IpporantBeel , 

1882 Mar 18d 11)>23 0« M>> 67 2 SO* 0°6 19 6'N 

20 11 40 0 11 64 28 30 0 8 34 3 8 

It was only by a curious chance that this object 
received a number and a name Another planet 
discovered on 1802 Mar 19 received the desig^tion 
330 Ilmatar , this was afterwards found to be identi- 
cal with 208 Baptistma and tlie planet of Mar 18 
was given the number 330 m order to fill the gap 
If the new object is Adalberts, the penod must be 
about 8 618 years, if 11 revolutions were completed 
between 1801 and 1931 , or 3 31 years if IS revela- 
tions were completed Prof J Comas Sefia announoes 
the discovery at Barcelona of a planet of meg 10 7 
m Pisces, but gives no pontion it may be the 
Ddporte object 
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Research Items. 


Burtal Custom* of the Ak»]u, Southern Nigene — 
Buml customs of the Aksju tnbe. Ogoj* divuion. 
Southern Nif^a,aradfleoribod by Mr C B G Watson 
m Man for November Giuis are fired to azmounoe 
the death, and for the next two days relatives spend 
their tune collecting food and palm wine On the 
third day the corptte is dressed in a now lorn cloth, 
woollen cap, and shirt or singlot, and is hung m a 
hammock in the yard of the house A fire is lit beneath 
It, the smoko set vinu in some degree as a preservative 
The fare is tended by the wife, or m the case of a 
woman by women of the same age grade or by her 
fellow wives A man is kept thus for from fifteen 
days to thirty days acturding to his wealth, a women 
for ten days On one day a man of the same ago made 
wearing a special cap dances round the corpse In the 
grave, which is oblong with a special recess for the 
head, the botly is plat ed m a sleeping posture on its 
Bide, looking westward if a man, oastwa^ if a woman 
Money may be placed m the grave, a hoe is placed on 
a man s ht^, a numhete may be placed on nis chest, 
and a gun with the trigger removed by his side No 
Tiottery or eatmg utensils are buned m the grave or 
broken at its siile After mtermimt, no further core 
momes take place 

Price of Potatoes — In I actors Affecting the Price 
of Potatoes in Great Britain ’ (University of Cam 
bridge. Department of Agriculture, Farm Economics 
Branch, Report No 16), R L C^hen attempts to 
explain the fluctuation m potato prices during the 
forty five years for which data are available Total 
production teniled to fall until 1898, and has since 
risen, on the average, until the present tune The 
more recent increases may largely be attnbutod to 
higher acreage beuig ]mt under potatoes on account 
of the unprofitable nature of other crops, but the 
mterosts of neither producer nor consumer would 
appear to have been served by this heavier produo 
tion The analysis of data shows that, generally 
speakmg, imports move m the same direction as pnoes, 
and are consequently a result more than a cause of 
rice changes The chief cause of fluctuation m 
ome production is the vanabihty of yield per acre 
Vanations in yield ore so irregular that farmers 
cannot contnve to alter their acreage in compensation 
m order to attempt to Ktabilise yields, which would 
have a steodymg ^eot upon pnoes It is \ ery dcsir 
able that ooneit information as to the season s pro 
duction should be spread among Bntish farmers with 
the view of pnee adjustment, to prevent foreign pro 
duoers gottmg the benefit of high jinces at times of 
shortage, while home growers are still receiving the 
lower rates of times of plenty Further benefit would 
be derived if the fluctuations m growers pncee could 
bo rendered more comparable with those of retail 
pnoes, as this would not only tend to stabtlue rates 
from year to year, but also would result in a larger 
aggregate sum bemg received by the farmer for nis 
potatoes 

Surface Precipitation Reaction of Living Protoplasm 
— In tlie Proeeedxngt of the Amertean Phxloeophxcal 
Soetety, vol 69, 1980, L L V Heilbrunn has a vwy 
concise statemmit of his suggested explanation of the 
astonishing morease m viscosity m hving protoplasm 
that may take place under vanoos conditions, and 
which IS so closely associated with the phenmnsnon of its 
■ stimulation ’ bv vanov« eixtemal agents He shows 
that the films which immediately form at the surface 
of the egtrudod protoplasm, when a hving cell is bunt 
op« m water, only form m the presence of calcium, 
dW that, under oertam oo^j^ons. similar small films, 
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around vacuoles, form m the protoplasmic mass. 
This suggests an analogy with the clotting of blood ; 
m the^nt stage of this process, calcium reacts with 
blood platelets, thrombm is produced, and this sub 
stance can produce clotting even m the absence 
of calcium Similarly m the surface precipitation 
of the protoplasm exuding from a burst egg of the sea 
urchm, m the first stage an mteraotion occurs between 
pigment and uilcium and a substance is produced 
which can bring about the precipitation in the absence 
of oaloium In tlie protoplasm, as m the case of the 
blood, one problem is to explaui why this precipita 
tion does not occur until external conditions alter 
The reason appears to be, m part, that the calcium 
inside the hvmg cell is not free, but is bound ohemi 
cally Immediately it is freed, on * stimulation ’, the 
precipitation reaction occurs throughout the mass 
and a great increase m viscosity o< cure 

Haploid Plants and Animals — Prof R Ruggles 
Oates and Miss K M Goodwm publish a very valu* 
able review of this subject, with comprebensive 
bibliography, m the Journal of Oenettee, vol 28, 1930 
In the plant, the nporophyte generation is occasion 
ally produced with the number of chromosomes char 
acteristio of the sexual cells prior to fertilit>ation 
^e authors describe a new case of such a haploid 
plant m (Enothera and pass m review other oases 
pieviously dosenbed m this genus and m seven other 
genera of flowering plants Ibo hanlouls are smaller 
than the normal diploids, with smaller oells, and are 
almost completely sterile Such plants have ap 
peared (o) after crossmg, especially with a distantly 
related species , (6) after subjection to cold at the time 
of fertilisation , and (o) (m the tomato) “ spontane 
ously In the case of animals, many more expen 
mental methods appear to have been employed to 
bring into being such haploid organisms but such 
animals usually either fail to reach maturity or double 
their (hromosomes dunng development in certain 
species of animals, of course, haploid males are the 
rule, and the authors discuss the theoretical difficulty 
thus created, as, fiom the known facts as to the part 
played by ihromosomos m the determination of sex, 
one set of chromosomes with one ' x ’ body might be 
expected to carry female characters 

Tung Oil — ^Tung oil is an essential raw material of 
present day varnish manufacture, wid its umque 
properties os a drying oil render it mdispensable lor 
certain types of varnish It is also now widely used 
as an ingi^ent of certam types of paint media and 
m the manufacture of eleotnml insulatmg varnishes 
The demand for tung oil, the posaible extension of this 
demand, and the mcreasing areas bemg planted with 
the seed of A Fordtt both m the Umted States and 
m the British Dommions, Protectorates, and Colonies 
has led to the Imperial Institute preparing a memor 
andum on ‘The Production oi Oil m the 

Empire ”, with the co opwation of the Tung Oil Sub- 
committee of its Adviaory Committee on Ous and Oil 
Seeds, which is issued by the Empue Marketing Board 
The memorandum sums up the history of tung oil 
under soureea of production, its cultivation m the 
Empire and m the United States, and comments upon 
the further developments m the Empire It then 
deals with methods of cultivation, growth of trees 
and yield, plantation eosts, and utilisation of the nuts 
Tabular statements show the exports (amounts and 
pnoes) of tung oil from Cauna for the years 1984-28, 
roughly averagiM £8,000,000 per year ; the imports 
mto the United States of Amsiioa for the same years, 
which reaohsd the £3,000,000 mark m 1930 , and the 
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importfl into Great Bntain for the eaxne period, the 
amount m 19^0 amoimtmg to a value oi iCS73.360 
On the lubjeot of the future outlook, the memorandum 
states that the moreaaed production 'will naturally 
t«id to reduce the price, but the reduction should not 
be BO great as to render the cultivation unprofitable 
There will always be a demand for tung oil, as it is a 
raw material essential m some mdustrioe, and should 
always command a higher price thui Imseed oil 

An Amoeba Growing in Cultures of a Yeast - Aldo 
Castellani has obaerv^ the presence of an amoeba m 
glucose agar cultures of a yeast hke fungus. Crypto 
coecu* pararooetu Cast {Jour Trap Med and Hyg , 
June 2, July 1, Aug 1 and 13. 1030) Tlie ama^ 
appear^ as largo, delicate, roundisli or oval bodies, 
wmeh from time to tune slowly omit blunt pseudop^ia 
of clear ectoplasm, usually singly A smgle round 
nudeua is present m the protoplasm, which often con 
tains veast cells The diameter without pseudofiodia 
varied from 11 fi/i to 22 Bm Movements of translation 
were observed only m preparations made with Hinger a 
solution Cysts occur, 9/t to 12 m m diameter, with a 
somewhat coarse granulai protoj^asm and woU defaned 
double contoured membrane ^e organism develoin 
only m association with fungi or bacteiTa for example, 
typhoid bar illi alive or de^ When moculaterl mto 
cultures of various bacteria, alive or dead, zones of 
clearmg or lysis were obsMVod The syatematu posi 
tion of this amoeba is discussed by M Douglas, who 
concludes that it is an undesenbed species belonging to 
the genus UartmanneUa, fur which he proposes the 
name HarttnannMa eatleUanu {Jour Irop Med and 
Hyg , Sept 1) 

Reversal of Cilia on the Gdl of Mytilus D Atkms 
{Jour Mar B%ol Aaroc , 16, 1930) found that neatly 
one third of the mussels obtamed from the I< al Kstuary 
during October and November 1927 presentod abnor 
malities in their gills * doubtless correlated with some 
factor m the environment ' Mu<welH from other 
loc alitie<< were occasionallv foimd with abnormal gills, 
perhaps m the majority of oases due to the presence of 
a large female pea crab {Pmnoiherea p%aum), but the 
porc«itage of pea crabs in the mussels from the tal 
was so low (4 8 per coit) that their presence could not 
account for the laige numbei of abnormal cases 
observed The most mterestmg abnormality w the 
oocurrenoe of supernumerary fooil grooves on the 
surface of tlie gill, accompanied m most cases by a 
permanent reversal of the beat of the frontal tilia on 
that part of the lamella between the mam and second 
ary grooves Particles drawn on to that part of the 
giU over which the cilia boat m a reversed direction are 
earned dorsallv mto the secondary groove uid along it 
until they reach a filament with normal cihation, along 
which they are passed mto the mam groove While 
the author considers that the evidence pomts to a 
reversal of the effective beat of the odia, she has not 
overlooked the possibility that the epithelium bearing 
these cilia may be partly formed anew after the pro 
dnction of the secondary groove, and the cilia may 
from their first formation nave acted m the reverse 
direction 

Absorption of Fata and Lipoids in the Plaice — ^Mr 
B Dawes (Jour Mar Bvd Aaa , vol 17, No 1, pp 
73-102 , 19^) gives an account of ms mvestigations on 
fat and hpoid absorption in plaice He feund fat to 
occur m all three types of cm composing the gastric 
epithdium of the puuoe, at the end of a fasting penod 
extending over nx or seven days, but to be completely I 
absent frw the muooea of all poet pylono rmons of 
the alimentary cmial at auob times He fCund a 
marked in cr ea s e m the fat content of tha superficial 
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epithdium of the stomach after thirty hours and fifty 
hours of gastric digestion, the stomach thus b«ng 
shown to M an effective organ of fat abmrption Con- 
siderable quantities of fat are preswit in the duodenal 
and intestinal opitfaolia after fat containing meals have 
boon digested The rectum also is capable of sbght 
fat absorption Phe author suggoets that there is a 
transfeience of the function ofiat absoiption from 
the stomach to the post pylono mtostme whmi the 
frequency with which meals are taken is increased 
Globules of true fat are not typically observed in the 
areolar tissue layer of the alimentaiy ceuial, though 
hpoid granules may occur m abimdanoe It is con- 
cluded that resynthems of the cleavage products of 
fat does not occur m this layer 

AtlantoheUtrophon, a New Rhntic Gastropod — 
Under the name A tiantobeUrrophon zealandtcua, n gen 
et sp , Dr C Trechmann deeonbes a Bellrrophonhko 
mollusc from the Upper Prias, or Kha>tic, of New 
Zealand ( Tmny NZ Inat.va] 61) That its affmi 
ties are with Bdlerophon and its allied forms, here 
discus-jed ly the author, is evident That it was pre 
Bumably a Heteropod mollusc and aUiod to the modem 
A danta as the author is inclined to infer, is a miggeetion 
which malacologists aio scarcolv likely to accept with 
out mtuh sti linger evidence, seeing how widely apart 
Atlanta and BeUerophon have always been ranked in 
the molliiscan phylum 

Raman Effect — A valuable analysis of the literature 
of the Haman effect i ublwhed up to the end of Tune of 
this yeai m given by S Bhagavantam m the September 
numbtroftho/ndian Journal of Phyatr a Some three 
hundred and fift^retorenoee aio dealt with — a large 
increase on the 130 listed by Dr Ganesan last year in 
the same journal — and have been mouped under 
twenty six heails, the first three of whii li uiiitaiii book 
lefereiii es and ai tides of a general charaettr, and the 
nmaindtr {mpers on speiial aspects of the effect 
rhoRo are followwl by an author index and an alpha 
beticol list of the substances which have been studied, 
and there is a further list of almost a hundred otlier 
pajiets on light scattering which have been published 
by Indian authors smee 1919 

Radioactivity of the Alkali Metals — Investigation of 
the radioactivity of potassium and nibiilium, which 
IS a matter of considerable diilii ulty when attempted 
by the usual methods has been much facilitated by 
the intnMliution of the now sensitive particle counter 
of Geiger and Muller and the ladioaotive constants for 
these elements foimd m this way by W Muhlhofl 
{Anneden der Phya%k, vol 7, p 208) are probably as 
accurate as any yet published Muhlhoff has con- 
firmed the existence of a hanl y radiation from potas 
Slum, and from comparative measurements with 
radium C and thorium C, finds for the value of its 
absorjition coefficient m lead, m 0 59 cm * the 
absorption was followed up to a thickness of more than 
8 cm Measurement of 7 radiation from rubidium 
could not be undertaken for lack of material, but the 
d ray activity was found to be 14 2 times that of 
potassium, and it was cmifirmed that many of th6 
rubidium d are relatively very slow, ^eir ab- 
sorption coemoient m alummium approcuihing 10* 
cm * The half period for decay of rubidium is given 
as 4 3 X years, and the half penod for potassium 
1 3 X 10** years, but the latter number must be reduoed 
to 7 3 X 10*> years if, as is probable, radioactivity is 
confined to the heavier isotope (41), which is present 
to the extent of some 3 pw cent m orebnary potassram 
In any event, the avera^ hfe of a TOtassium or rubid- 
ium atom H not less than about 100 times that of an 
atom at nramum 
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Band Spactra of Carbon laotopaa — ^The July laauo of 
the A$trcjpihya%eal Journal ooutams an article by A S 
King and B T Birge, in which th^ review the work 
whidi has been done up to the present on the isotope 
bands of carbon The evidence for the existence of 
the heavier isotope, of atomic mass 18, is now con 
elusive, bands due to the molecules C>*C‘* N**r**, 
and being known to accompany the more m 

tense bands of C**C‘*, N“C“, and 0**C“, and from a 
study of the isotopic bands of C, at 4787 A (C»»C“) 
and 4744 6 A (Ci*C'*) it has now been shown that the 
mass ratio of the isotopes is 12 to 13, with an accuracy 
of one part m ten thousand The most surpnsmg 
result of this mvestigation is however, that the rela 
tive mtensity of two related isotope bands depends 
upon the conditions of excitation malung it impossible 
to estimate their relative abundance vnth oertamty 
Thom IS some evidence that the controlling factor may 
be the effective temporature of the source , when the 
degree of excitation is low, as m a furnace or m the 
N type stars, the spootra associated with the heavier 
isotope are promment With more mtense exoita 
tion, such as that of the aro bands due to the heavier 
isotope are lees strong the only evidence for the 
existence of C'* from this particular source being a 
group of lines m fhe cyanogen band at 3883 A It is 
not easy to see how such differences can arise and 
after a discussion of the most probable influences 
(true differences m relative abundance excitation 
difference and dependence on the optical path), the 
authors practically leave the question open with the 
remark that the abunduioe of the isotope of mass 13 
and the dependence of its spectrum upon excitation 
conditions will require much additional evidence 
m this connexion Natubk, Oct 25, p 649 ] 

The Schuts Law of Eniyme Action — ^According to 
the Schuts law if a; is the quantity decom|>osed, A 
thequantity of enzyme.andf thetime then r/-\/Et=K, 
a constant In the Journal of th« Faculty of Aorteid 
tare, Hokkaido Imperial Umversity Sapporo, Japan, 
vol 28, part 3 K Nakajima describee experiments 
by many previous mvestigators and m a ontioal 
discussion arrives at the conclusion that the so called 
law has no validity m the kinetics of msymes except 
m the form xly/K-K tor dilute pepem solutions 
He also onticises the Arthemus law and the Northrop 
theory, which are held to confirm the Schuts law 
A bibliography is provided 

Solubilitiss of Salts in Ethyl Alcohol — In the 
Octobw number of the Journal of the Amertean 
Ohemteal Society, some expenments on the effect of 
one salt on the sohibihty of another without a oommon 
on, ethyl aloohol being the solvent, are described by 
Seward and Sohumb An morease in solubihty (as m 
other solvents) was found In agreement with results 
of previous experunenteie, it was found that the 
solubihty curves show oon^erable deviations from 
Hie theoretical curve givm by Debye and Huokel s 
equation but they are considered to he m qualitative 
agreement with the extensions of that equation 
which take account of lonio sue 


Reactivity of Coke — ^The reactivity of a coke, which 
measures its capacity for reacting with steiun and 
oartxm dioxide, has usually been expressed as the per 
centage of each gas decomposed t^er defined con 
ditions This m^od of expression does not allow of 
a quantitative comparison of different cokes, or of the 
iMlioation of values determined un^ one set of con 
ditions of temperature, gas velocnty, etc , to another 
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Key and Brof J W Cobb, who exp re ss reactivity as 

poee a £efln^ percental of gas un^ specified con 
ditions It IS not necessary to find this wei^t espen 
mentally, since it is relatM to the percentage of gas 
deoompo^ by a standard w«ght of coke This 
relation has bem found and ejmreeaed on a reactivity 
curve which covers all known kinds of coke It was 
also shown that the reaction between carbon and 
carbon dioxide is unimoleoular with respect to the 
gas, while that with steam deviates from this because 
of comphoations The usee of cokes are veiy largely 
dependent on their reactivity, and a method of com 
panson which can be apphM generally should prove 
of great value m the study of oarbonisM fuels 

Syntheiis of Creatine and Alacreatine — A method 
worked out by Wheeler and Jamieson m 1908 for the 
preparation of alkylated guanidines is apphed by H 
King in the October number of the Journal of the 
Chemtoal /Society to the Rynthesis of oreatme Ssur 
cosine hydrochloride is treated with alkah and methyl 
isothiocarbamide hydnodide with production of a 
40 per cent jneld of crude creatme Firom alanme, the 
bara alacreatme was similarly obtamed The sub 
stances were atudysed as the crystallme picrates 


Sulphonstion of Hydrocarbons — ^Although it is 
generally supposed that saturated hydrocaroons are 
more or leas inert to powerful sulphonatuig reagents, 
there have been references m recent technical hterature 
which indicate that this is not the case and m a paper 
m the October number of the Journal of the Ohemteal 
Society Q N Burkhardt shows that when an excess of 
n hexane cyclohexane or methyl cyclohexane m stirred 
vigorously with fnmiim sulphune acid (36 66 ^ 
cent SO,) at 0“ 10® for four to five hours, practically 
sdl the sulphune anhydnde is used up Alwut 1 mol 
of sulphur dioxide is formed per mol of hydrocarbon, 
and oxidation of some of the hydrogen of the hydro 
carbon is an important part of the reaction, perhaps 
after sulphonation has ooourrod The product con 
tamed siuphato sulphonic acids such as are formed by 
the action of fuming sulphune acid on unsaturated 
compounds , the banum salts however were not 
crystcdhsable, and special methods were used for the 
identification of the products of reaction 


Bionomics of Ifanne Alg* — In Bulletin 67 of tho ' 
Bemioe P Bishop Museum, Hawaiian Marine 
Algs ’, Miss Mane u Neal mvestigates the seaweeds 
of the Hawaiian reefs by studying certam small areas 
throughout the year The iron stakes which marked 
out we areas proved very satisfactory for al^ 
growth, also concrete slabs and blocks Moat of trie 
algm are at thmr lowest state m December and 
January, the largeat kinds old and dying out Young 
plants appear usually m February, when tempeiMoree 
are shdtly higher Many of the seaweeds have 
regular me «^es, maturing once, twice, or three times 
m a year ^e succession of plants on an on^inally'' 
clean surface was iqiproximately uniform, dSr*"**" 
iqipearmg first, then Ectoearpue, sometimee ( 
tnsnia einuoea third, or Podwia, mmute g~~^ 
green, or red algae occurring at the m 
B uooeasion was rather d i ff e r w t on a si . 
block which was nearer shore and exposed to th( 
at very low tides, and was thus subjected to a 
drying and to strong light, the surroundin 4^ 

— ter being often wanner than the deeper area 
— ^t base for sign is apparently an tmmoMible o_., 
raised above the sea Boot so that saiu|^ilMn stones do 
not collect on it Many of the Ismr seaweeds grew 
fastest before maturity The wmjp is illustrated by 
many text figures 
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Colour Vision • 

By Prof H E Boat 


rpHE phynolofloal piobleixi m colour vision is to 
-L detonnine toe vanebes of receptors which are 


background It is clear that a background of 6214 A 
intenraee with the visibihty of all parts of the 


present m the retina An experimental mvcstigation spectrum whilst backgrounds of 6404 A and 4708 A 


of some aspects of this problem is summarised 


have comparatively little e 


The beet starting pomt IS the result of some mvesti the spectrum An additicnalpomt is that the curves 


sations on hypoohromats (colour blmd mdividuala) * are horizontal down to about 6000 A which sugMts 
object was to find out if there was any particular that this part of the spectrum vanes only m bnght 
region of the spectrum m which they differed from ness and not m colour, with alteration in the wave 
the normal ^ey were asked to copy geometnoal le^h 

designs in colour and the copies were compared with With penpheral vision short wave lengths raise the 


the normal ^ey were asked to copy geometnoal 
designs m colour and the copies were compared with 
the ongmals m the l^t of a reoombmed spectrum 
from which any speoined region could be eliminated 
It was found that agreement could be obtamed only 
if the long wavelength end of the spectrum was 
ehmmated The oases vaned m 

the extent to which the spectrum 

must be out down but it is not 
oertam whether this was due to dif 

ferenoee m the degree of the defect mo 

or to mere chance that is they 
might make different mistakes in 

muong another copy At the same 

time there is not necessarily any 
dimmution m sensitivity to light 3 
(nse m threshold) eveax to those i 

nuts that they fail to discriminate * j[aoo 

lliis IS one of the mam objections ^ 
to the Young Helmholta hypo g 

thesis • 400 - 

The graph relatmg wave length 3 
to ohan^m wave len^ necessary p 
to produce a visible difference m | 

colour shows two minima (maxima * eoo 

of discriminating power) one about 
6800 A and the other about 4900 

A » In hypoohromats the former ax 

IS absent whilst the latter is as 
well maiked as m normals This 

u furtiier evidence that there is a . ^ ^ 

failure to disomninate between the tMo ilw 
longwave length and nei^bourmg wMt i 



Dfffts of the spectrum It be 1 — OnUnstai mnHIpiM of sbiotnla thnihold sbuli 

11^1. 1 >>“>® VSlUM S OWt Of Um FUSS U roptl 

said that the hypoobromat fads OmUsowu U»a, bwlamwiid rf eiu a iatanupted & 
to diaonininate what affeota the lls« tadwrowu irf A 
normal as a red element thus a 

y^ow by loss of red value is matched with green i there is a black white subst 


w by loss of red value is matched with green there is a black white substance and by the spreading 
eimlam the phenomena revealed by the preceding out and overlapping of the sensation curves m the 
I of sxpemnents we haveto imagine some system Young Helmholta bypothesu 


whereby the differences be t ween red and green 
are dnnmished or ahohahed without an idt«ation m 
the threshold to light from the long wave len^ end 
of the spectrum On the other band the difference 


It IS possible to ei^lam the facts of colour vision on 
the assumption that there are three sets of reomtors 
(seeFm 2} 

(a) One vduob is stimulated by the whole of the 


between green and blue (neutral region of visible speotrum and this may oorrespond with the 


regions of the speotram is to two ugnts <m tiie euuu a , 
same area of the retina to measure to what extent (e) One which is stunulah 
they mtorfere with each other Quite difflwentreeulta from tbo extreme rod end 
were found for oentral and penpheral vision * As shown by the diagrams 


ohromats) u as great as with normal mdmduals sensation curve of the daric adapted eye , 

A type of expe n ment which to show to what (6) One whidi is stimulated oy long and medium 
extent separate reoeptors are stimulated by different wave lengths from the extreme ' red end to abont 

regions m the speohram is to ■hin» two li^ts <m the 4900 A , 

same area of the retina to measure to what extent (e) One which is stimulated by loim wave l^rigUm 

they mtorfere with each other Quite diffoentreeulta frero the extreme red end to about 6800 A 

were found for oentral and penphetral vision * As shown by the diagrams m Vig 2, the long wave* 

Tot central vwon kmg wavelength! raise the length end of the speofanim stimulates all three setoitf 
thieahdld for all regions of £e spectrum, whilst shortw receptors and the short wave length end etmnilates 
wave leegths have oompandiivMyhtlle effect (mkmger only one set That the short wave length end of the 
oos s 1 shows an e x peri m ent of this smt wi^ qwotrnm stmnilates a special nmohanism is shewn by 
three different baokgrounds The ordinates show the measuMments of visual aouity * Wave leng^ leas 
mnltiffie of the al^ute threshold vhioh is n eces sar y than 4900 A have a low ratio of mtenaity to bna^ 
m ot^ to produce a noticeable difference agamst (he neea and to visual aouity Additi ona l evidenoe that 

the bhie m ec h a ni s m is stimulated by the wfa(^ 
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qpeotram la that blue IS seen when a pure long wave 
I leng^ shmulus IS looked at ahgh^ aooa&tnoaUy * 
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The three lets of reoepton might be explained on 
tbe baais of three photobhemioal Bubetaneea or that 
there u one photoohemioal sabetenoe with coloured 
filters m front of the reoeptora The second suggestion 
receives support from comparative anatomy, as am 
l^bians, rutiles, birds, and marsupials ail have 



ooloured c^buka m front of the cones As shown by 
the msets on the diagrams, those for the hen (red, 
yellow, and almost colourless) agree with'the sensation 
ourves deduced from exp e ri ments on human vision * 
n snoh ooloured globules should be disoovered m the 
fovea of the human retina, ttie facts of colour vision 
would be explained Perhaps, mstead of cones with 
ahnost ooknulass ^bulas, the rods may be the 
struotores stmmlated by the whole of tto visible 
No. 8186 ,y 4 L 128 ] 


spectrum m the peripheral part of Uie eye That oases 
of r«tmU%a ptgmentosa are olue blmd is m favour of 
the blue sensatuHi bemg the result of stimulation 
of rods 

This view is as Bound from the photochemical pomt 
of view as the Young Helmholts hypothema It does 
not require qmte so much unsupported speculation 
and it agrees oetter with the facts 


' Rost Quart Jour Btp Pkynol 14, p IBl 

• Bndbrooke snd Bosf 15, p 447, 181 

• Rost iM IS, p 879 19S7 

• RmI rbul It. P 848 1828 

‘ RoiO /Vm Jbv ioc B lOe, p 878 1830 

• Rosf Jour PhtHol sa proo p 1 1029 


Preservation of Pish at Sea.* 


I^ISH even when kept m ice, soon show signs of 
f detenoration which gives nse to stalenees’ There 
are degrees of staleneea, and a stale fish is not necee 
eanly unfit for human consumption, but it is neverthe 
lees of poor quality m the eyes of the market buyer 
and fetches a correspondingly lower price If, there 
fore, means could be found to bring fish to market m 
a fresher c ondition after voyages of several days, the 
fish would sell at a better price, and the consumer 
eniuy a better article 

The detenoraUon of the fish may be caused either 
by mtrmsic changes or by the effects of bacteria , it 
was one of the first aims, then, of the research to find 
to what degree either of these two causes was respon 
aible foi the stateness of fish Research was earned 
out on board two steam trawlers specially fitted for 
the purpose It has been shown that 1^ far the more 
important factor m the staling of the nui la bacterial 
action, and that aseptic methods go far to keep the 
fish in good condition while at sea This finding gives 
much satwfaotion, aa it shows at the start that results 
which may be of economic value to the fishermen can 
be obtamed 

Ckiolmg with ice does not stop baotenal action , it 
merely slows it down It is therefore of importance 
that the fish should be thoroughly washra, after 
girtting, under as^io conditions so far as possible 
This, although it oy no means stenhaes the ftdi, 
reduces the mitial contamination to a minimum and 
tends to ke^ the fish from rapid detenoration when 
stowed under suitable oonditiona Full details and 
suggestions are given m the report for the equipment 
of trawlers with the neoeesary plant, and it is esta 
mated that a capital expenditure of idiout £500 
would be entailed and the running costs moreaaed by 
about £400 a yeiff It remains to be seen whether 
the fishing trade will consider this outlay a financial 


proposition 

SWie the mtroduotion of the aseptic method would 
only extend the period during which a fish will keep 
fresh from 6 7 days to 10-12 days, it follows that it 
will only be of rM value to short-distanoe veapels. 
While it would hrip towards keeping a larm pro- 
pcfftion of tile catches of long distance veeseli mtit, 
there would still be a large amount of fish oaug^t earfy 
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Problems of Cotton Growing. 

A RECENT publication of the Empire Cotton 
Growing Coiporation is a dettuled report of the 
Conference on Cotton Growing Problems which was 
held m August last at the Shirley Institute, Didsbury, 
the station of the British Cotton Industiy Research 
Association The conference was attendee! by ofiOoera 
of the Comration emd of the Institute, by lepresenta 
tives of the cotton growing countries of the Empire, 
Egypt, and the Reaearch Stations of Tnmdad and 
Amam, as well as by other workers directly engaged 
on problems bearing on cotton The sixteen papers 
presented, with the discMiasions thereon, oovorad much 
mund and mcluded m their survey problems of manu 
faoture m the factory as well as problems of production 
m the field 

The mam problem, around which all others onoit 
ate, IS the nature of the characters which go to 
produce quahty m cotton, the raw material of 
the mdust^ This subject was mtroduoed, appro 
pnately at the commencement of the conference, bv 
^ Peiroe Here is nused a problem which carries back 
at once to held conditions, the cause of immaturity, 
that ‘ curse of Lancashire — nejis The evidence given 
by Mr Bailey from the Hudan mdicatee a defuute 
relation betwem nepinees and drought The disoussion 
rani^ over the effect of gins m pn^uoing neps, as well 
as ^eir behaviour m the processes of spinning, and it 
showed how much there is stdl to learn with regard to 
the origin of nope The subject of quality in cotton was 
earned a steji further by two papers from the ShirW 
Institute on umformity of.ootton, by Mr Underwood, 
and on the methods of correlating the strength of 
yam with hair properties, by Messrs Foster and J 
Gregory 

Cm the agricultural side many problems were re 
viewed The organisation of a s^ supply which will 
retam punty m tne crop whoa mwn, as it is in Uganda 
and Nigeria, by a host of small cultivators, form^ the 
subieot of apaperbyMr Lewm, of Nigeria , theprao- 
tioaoility of limiting Uie number of varieties, m view 
of the variations of soil and climate found m ai^ single 
teentory, was raised on a reference from the Uganda 


not unoonneo^ with the subject of ‘new pla 
effect ’, mtooduced ^ Mr Hutohin8on,of theE C GC 
Research Station, iWidad , whde the discussion of 
the efBoienoy of cotton piclong maohmes, raised by 
the Tanganyika Ckrvmvment and of mterest to so 
many cotton areas owing to the acuteness of the labour 
problem, indicates that at the present time there is 
ht^ hope of any practicsd solution 

The a{^hoation of more fundamental reaearch to 
cotton growing problems was also discussed Two 
papers, one by & Maskril, formerly of the S C G C 
Reseoroh Station, Tnmdad, and the other by Dr 
Gregory, of the Imperial College of Science and Tech 
nol^, and Messrs Crowther and Lambert, of the 
Sudmi, dealt with tile apphcalaon of Dr Fisher’s recent 
methods of plot techmque and analysis of held expen 
meats The former deut more particularly with the 

possibihty of securing a co ordinated seni ' 

mania m the different cotton growing t 
subject to which reference was made in 
article m Natubs of Apnl 12 lost, the latter re 
corded some mterestum results obtamed m the Sudan 
by the ^ipliootion of these methods The discus 


1 on lioth pa] 


led the practical Iimita 


tiens by which such lines of mvestigation are ngidly 
bound 

The work at Rothamsted on the mvestigaUons, 
under controlled candituniB, bearing on th^ widely 
distributed and eluafve d isease blaok-orm ’ (JBbe(srM<m 
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meivactanm) was described by Dr Stoughton, and 
the discussion revealed a cntical attitude by many 
to the value of results obtamed iiniler such abnormal 
conditions of growth of the host plant h inally. Prof 
WeisB mtroduoed a discussion of the subject of graft 
mg and chimtera formation in its apphcation to 
cotton 

On Oct 21 a meeting of the Administrative Council 
of the Empire Cotton Growing Corporation was held, 
and in presentmg the quarterly report of the Executive 
Committee, the director refenod to the fact that the 
Sudan Government is about to reorganise its work on 

r cultural research, and with the view of eifeoting 
er CO ordination between the different research 
workers, a Research Pohoy Committee is to bo set up, 
of whi( h the financial secretary will be chairman m 
addition, an ofiBoer will be appointed to control the 
whole of the agnoultural research work and to be the 
official channel of communication between the Re 
search Farm in the Gezira and the Sudan Plantationa 
Sjmdioate With the consent of the C orporation, this 

r t has been offered to, and ocoented by, Mr 
A Bailey, the Corporation s plant breeder m the 
Sudan 

Reference was also made at the moetmg to the 
suoceea which has attended the use of steel ploughs 
at the Corporation s Seed Farm m Nigeria, and to the 
gratifying fact that neighbouring farmers, who are 
cultivating the land adjoining the hoed harm on a oo 
operative basis, intend to purchase steel ploughs from 
the Corporation to replace their wooden ploughs, as 
tiiey appreciate the supenonty of the work which 
they are capable of doing ft is hoped that tins 
movement will extend, with a consequent improve 
ment m the standard of native agriculture m the 
distnot 

Li Nyasaland a programme of seed control sad 
distribution has been carefully prepared The variety 
of cotton known as U 4, first btM at the Corporation’s 
Experiment Station at Barberton m the Ironsvaol, is 
giving promising results m various parts of Nyasalsaid 
under widely different climatio oonditionn It is 
behoved that it may be possible W selection to obtam 
both an early and a late stram of U 4 that will between 
them meet the requirements of the different ports of 
the Protectorate m which cotton is cultivated 


Unirersitj and Educational Intelligence. 

Bibionoham — Leave of abemoe has been granted 
to Profs Brash (Dean of tile Faculty of Mraieine), 
Haswell Wilaon, and Daly, to visit the Umted States 
os guests of the Rookef^er Foundation to inspeot 
the buildingB and equipment of medioal eohoou in 
that oountry m view of tiie building and develop, 
ment of the new medical school of tiie University of 

There u a oonsiderable increase m the entry of 
medioal students to the Umversity tius seesion, boi 
the number of entnes to the Umvenuty aa a wh<^ 
shows only a shght mo r eos e 

Cahbbukix -The Appomtments Committee of tiie 
Faculty of Agnoulture and Forestry has wpomted 
Dr H G Sanders, of St John’s College, to be Um- 
versity lecturer in agnculiure 

The Regent House has approved the reoommsnda- 
tions oontoined m the report of the Conned of the 
Senate on Mr Montague Burton's beoefaotion for tiie 
endowment of a professorship of mdustnol relations, 
with a stvpend of £1200 a year If after the pigment 
of tins st4>«id and the appropriate pension oontcibn. 
tion there is still a surplus m the fund m any yeeu*, it 
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M provided tMt it ahall go into a aepanite fund from 
which may be paid the expenses of the professor m 
vinting Qi^va, m order to keqp m touw with the 
International Labour Ofiioe, or m mveebgating at fust 
hand industrial relations m America new chair 
IS to be called the Montague Burton Frofeesorship of 
Industrial Relations and will be primarily assigned to 
the h acuity of Economics and Pohtics 

OxroBD — At a meeting of Congregation held on 
Kov 11 a decree was paaocd estabhamng regulations 
for the Jomt Coal Mming Diploma of the Umversities 
of Oxford and Birmingham The decree provides that 
candidates for the dmloma who are graduates of the 
Umversity of Oxford must have obtamed a class m 
the final honour school of oigineenng soienoe and 
must have attamed a satisfactory standard in geology 
as a special subject They must also present cartm 
cates of at least four months practical expenenoe in 
mmmg and must attend the diploma course m mining 
at the Umversity of Birmingham extending over one 

On Nov 13, Prof Pannekoek, of the Umversity 
of Amsterdam, dehvered on behalf of Prof Milne, 
a lecture on Reaearchee m the Intens i ti e B of 
Absorption Lmee m Solar and Stellar Spectra By 
means of certam formula and substitutions, which he 
employed wi^ great fluency and readmess, he showed 
how me mvestigatiun of these mtensities is capable of 
throwing light on the ohamcal constitution of solar 
and stMlar atmosi>herea Certam discrepancies be 
tween the calculated and observed results require 
further research They may possiblv mdicate (as sug 
geated by Prof Milne) that some pnjrsical data nera 
reconsidmtion m the light of astrophysics 


Nonon is given by the Institution of Chemical 
Engmeers, that apphcation forms, particulars of the 
1981 associate membership examination of the In 
stitution, and a memorandum on The Training of a 
Chemical Phigineer are obtainable from the Hon 
Registrar, Institution of Chemical Engmeers, Abbey 
House, Westminster, S W 1 The latest date for the 
return of apphcation forms is Deo 22 


Historic Natural Events. 

Nov 84, 1639 Transit of Venus — ^Ihe rare occur 
renoe of a transit of the planet Venus aoroas the 
sun B disc was first prediotwl and then observed on 
this date (old reckoning) by Jeremiah Horrocks and 
also by his fnend Wm Crabtree to whom he had 00m 
mimioated his prediction “I then beheld a most 
agreeable spectacle, the object of my sangume wishes, 
a spot of unusual magmtude and of a perfectly ouoular 
shi^ which had already fully entered upon the sun’s 
diao on the left, so that the limbs of the Sun and 
Venus mreoisely coincided, forming an an^ of con 
tact Not doubting that this was reaUy the shadow 
of the planet, I immediatisly applied myadf sedulously 
to observe it ” Only four other sudn transits have 
been sem, those of 1961, 1769, 1876, and 1M2 The 
next IS due m 2004 

Nov 83-84, 1986 Rock Pall at RoqusbillUrs — 
PoUowmg heavy rams, a crevasse opened on the ste^ 
flanlr <d ths luntune Alps above Boquebillihre on 
Nov 22 Suddenly on the nig^t of Nov 28 24 a neat 
mass of rook broke aw^ and fdl on the village, 
des tr oy in g a dossn houses and kiUing 18 persona 
Tbs oataSbrophe waa due to the saturatun of the 
Nronnd above a doping bed of clay, down which ths 
wfaifls mats slipped 
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Nov s6-a7, 1703 Defoe’s Grsat Storm — On the 
night of Nov 26 27 the southern half of Tlin ^iirnt was 
vimted by a storm unequalled for at loastSOO years 
and possibly for far longer Darnel Defoe, the author 
of Robinson Crusoe^ , compiled a detailed and 
graphic account of the disasto, with the of 
oorreapondents m all parts of the country Ihe 


here the damage was so great that n 

the roofs were rolled up and earned oonaidsrable 
distances Houses were blown down, unroofed, or 
othwwiae damaged, and the ooet of budding materials 
rose to three or four times the normal level Eddy- 
stone lighthouse waa destroyed, with Winatanley, its 
designer, and according to Defoe’a account there 
WB8 great lose of shipping The lose was greatest on 
the south and south east ooasts of England and even 
m the Port of London many shtpa were dnyen aground 
On the shores of the Severn the damage waa aooentu 
ated by an abnormally high tide At Bristol Oie 
water rose eight feet above we previous highest level 
In south west England the winds began m>m south 
west and veered to north west , m south east England 
they begjui from south sou^ west and veered to 
west There were several mtwestmg peouhanties , 
the storm was generally accompenied bv lightning, 
though the wind drowned the noise of the wunder 
A * spout * or tornado was obemved at 4 f k on 
Nov 26 near Oxford, and possibly elsewhere, and 


Kent the trees and grass were covered by a dqpoait 
of salt 25 miles from the sea On Nov 28 there was 
a very high tide m the Thames, which added to the 
confusion by flooding nverside London The storm 
ravaged Holland on Nov 27, struck Hanover and 
Copeiihagen on ihe night of Nov 27 28, while eevere 
galra which may have been due to the same storm 
wne afterwards i^rted from the Baltic, Sweden. 
Finland, and nortban Russia These led Defoe to 
conjecture that the storm, onginatuig m North 
Amenoa, mav have travelled entirriy round the 
globe, losing force m the Arotio and dymg out near 
its birtbplaM 

Nov s6-a7, 1898 “ Portland Storm " — ^A violent 

storm traver^ the coast of New England, aooom'' 
pamed by a heavy fall of snow One hundred and 
forty two ships were wrecked, with a loss of 466 hvee, 
including the steamship Portland, which laft Boston 
m mite of a storm warning from the Weather Bureau, 
aacl foundered oS Cape Cod, this disaster costmg 176 
hvee 

Nov s6-a9, 1931 Glased Frost — ^During a period 
of strong no^erly and north easterly winds, snow 
and freemng ram ful steadily lor more wan three days 
m Maasaohuaetts, forming thick coatings of loe on all 


Wires one quarter of an 

earned loe two mohes m t h i ok nees, 

and wei^iad 14 lb pa foot, and whole rows of tele- 
h CM troUey oar poles were snwped 08 at the 
>, while almost evoy tree lost at least c 
i branch Commumcatamis and elect 
were mtemqited for days, several people w 
and a number of hoiaea killed 
Nov e7, 1909 Hurrieans — A violent humoane 
struck the Oo^ I s l a nd s (Eealmg Qroup) soon after 
, the wmd and huh seas did r " 

At 8 16 r u 


t ime good 
supply 
Djured 


mtemqited owing to tha vihraticn of tha 

ruments The oentre of the storm passed over 

about 10 F M , tha baromatsr reading being 947 mb. 
(27 96 m ) 
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Societies and Academies. 

Lonook 

Society of Public Analysts, Nov 5 — G M Motr The 
determinotion of the milk proteins By mixing definite 
quantities of milk with a suitable acetic acid and 
sodium acetate buffer, maximum casern values are 
obtamed between pH 4 5 and 4 7 Caseui thus pro 
oipitated iH ulentioied with the subetanoe precipitatetl 
by acetic acid alone at pH 4 2 I* or the combined 
determmation of albumin and globulin the filtrate 
obtained from the iso electric precipitation of the 
casern is treated with trichloroacetic acid to give a 
concentration of about 4 per cent, and Die nitrogen 
m the lesulting piec ipitate detormmed by Kjelde£i s 
method Casein and globului are determined by pre 
cipitation with neutral saturated magnesium sulphate 
or sodium sulphate, and the individual protouis oalcu 
lated by difference — S G Clarke The lead reduction 
method for the volumetric determination of tin, and 
the interferenoe of copper Mid antimony Tin is 
determined by Powella method of reduction from 
the staimic condition by moans of lead and direct 
titration with lodme, ui an atmosphere of caibon 
dioxide Copper causes the results lor tin to be too 
low in direct proportion to the amount of copiier 
liresent Antimony alw interferes, a considerable 
amount of tin being removed from the solution by 
the precipitation of the antimony , this reacts with 
the lodme during the titration — W J Agnew A 
new method for determming traces of chromium m 
steel Chromium is oxidised with potassium per 
manganate excess Mrmanganate being reduced by 
hydrochloric aci<l iTie iron is then precipitated with 
sodium carbonate, and the dichroraate determmed by 
Evans 8 colonmetnc method based on the puipte 
colorsdiion which it gives with ihphenyloarbazide 

Linnean Society, Nov 6 — J G de Man On a now 
species of the genus Uoplophorua {Oplophorua) 
H M Edw A new species of dem sea prawn 
belonging to tho genus Hoplophorua The sj^ unens 
wore tal^ from tlio stomach of a groper, Pdlyprwn 
progn€Uhu», captured in 2 fm of water off the east 
coast of the South Island of New Zealwid, at a place 
where deep water comes to withui a short distance 
of the shore — Isabella Gordon Braohyura fnim tho 
coasts of C hma In the endeavour to find satisfactory 

systematic characters for the discnmination of <qiecieH 
and genera, particularly in Die families XMithidw 
and PortunidsB, attention was given to tho form of 
the abdominal appendages iii the male sex These 
ap{>enda(m appear to affonl a ready and reliable 
means of distinguishing males of the species dis 
cussed here and also in other siiecies — H H Allan 
Some remarks on wikl hybrids m tho New Zealand 
flora Wild hybrids are very iirevalent in the Now 
Zealand flora, and these hybrids occur, for the most 
part, as hi^y polymorphic swarms often between 
extremely Averse species, and showing a high degree 
of fertility I^ere a speoies occurs alone it shows no 
variability ’, apart from «ivironmentally mdueed 
modiflcations, and reproduces itself truly The many 
so called variable ’ species of tho flora are really 
artificial groups compounded of true breeding forms 
along with vanous hybrids These artifloial groups are 
now bemg studied by means of artificial hybndisation 

Pabis 

Academy of Sciences, Oct 20 — ^The president an 
nounoed the death of Adolf Engler, correspondont 
for the Section of Botany — Ernest Esclangen New 
observations of the trans Neptunian planet and a 
new determmation of its orbit — Georges Perner 


The fourth general assembly of tho IntemaDonal 
Geodesic and Qeoph 3 niioal Union , Stockholm, August 
1980 — Serge Bernstein An interpolation formula — 
P Vincensini Surfaces of constant total curvature 
— Paul Delens Uepiesen tat ions of complex elements 
and conformal transformations on tho sphere — S 
Finikoff Transformations of couples of strstifiable 
congnionoes — Psul Mentrd Ihe complexes produced 
by a non s{)ecial Imear congruence Alfred Rosen- 
blatt The unicity of solutions of paitial differential 
equatioiiH of tho first ordei — Henri Poncin A par 
ticular case of flow Ch I edoux Method and ap 
liaratus for studying the deformations of aerial hehcee 
— Mme Camille Flammarion Photographs of the 
trans Neptunian jilanet Pluto Photogiaphs were 
taken on Aug 30. bopt 8 and 25 On the last 
date the negative was satisfactoiy, {lermitting the 
detennuiatinn of tho planet s position with reference 
to neighbonnng stars the planet wae estimatod to 
bo of mag 15 — J Trillat The structure of 
celluloid Study of the Ktructuro with an X ray 
spectrograph of celluloid falms of constant thickness 
containing variable proportions of camphor Tho re 
lations found between the mtermolec ular distances of 
the external nng and the proixirtinns of camphor aio 
given graphically — ^Jean Thibaud Kemaiks on the 
fine structure of the a radiation — C Pawlowski Re 
searches on the artificial dismtegration of some elo 
ments The presence of disintegration {lartii les has 
been proved for carbon, magnesium, aluminium sili 
eon, and sulphur, but for the heavier elements, iron, 
zme, silver and lead only the reflected a particles 
have been observed Tlie numerical results agree 
with those obtamed by another method Iw Bothe 
and Franz — Louis Meunier and Jacques Corbidre 
Ihe absorption of fatty matonals from an aqueous 
emulsion by wool fibres — HackspiU and Winterer — 
The decomposition of the bromatos of the alkahne 
earths by heat The rate of oxygen evolution with 
rise of temperature has been studied by a continuous 
photographic method Barium bro'nate gives a point 
of inflection at 300" t oorrespondmg with the [lossible 
formation of barium perbromate, but attempts to 
isolate this salt have been unsuccessful — G Lejeune 
Ihe equilibrium of ceiuus and percerio salts - Cieorges 
Brus and J Vebra Cryatalhs^ complex compounds 
starting from bomyl and isobomyl acetates — ^J H 
Hoffet The age of the limestone formations of central 
Indo China J Fromaget Ihe age of the por 
phyrites and rhyolites m Haut T.aoB and the bordering 
isigions Georges Dubois and J Pierre HsD Peat 
bogs and post glacial forest raodifii ations of the middle 
Vo«^ An application of the method of {lollen 
analysis Jean Lugeon Tho examination of the 
upper loniiKxl layers at Riinrise between Pans and the 
S^ara by Diort waves The results obtained by tho 
atmosphone and short wave methods are m tlose 
agreement, and suggest that on the date of the ex 
ponments (Nov 2) there wore four reflectmg layers 
at altitudes of 280, 185, 85, and 50 km Diirmg the 
night the short waves are leflocted by the upper 
ionised layers, but duruig the day are reflected oy 
the lower layers R Argsud and M Pesqu4 The 
persistence of the phacocytio activity of the thjrmus 
in the oourse of Its mvolution — Fontaine Researches 
on the internal medium of the sea lamprey {Petromyxon 
martntu) Its vanations as a function of those of the 
external medium — Ph Jayet-Lsvergne A pbysioo- 
ohemioal theory of sexuality 

Bhubsxu 

Royal Academy of Belgium, Apnl 6 — B De Wilde- 
man Tlie morphology of Zpgnema eneetorum — 
Th De Donder The physical mteipretation of the 
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oanatant h of Pkaok by mviflo — Th D* Dondor 
The mvemntive theory of the oekmhie of venstiooe 
(0) — D V Joneico A problem relative to a reour 
renoe fomaola or to a nnite diflereaoe ei^tiatioii — 
Lucun Godeauz Reeearohea on the oyolio involu- 
tions b^cHiging to an algebnuoal surface — Raymond 
Defay The thermodynamioal study of surface tension, 
affinity, and adsorotion velocity (A)— Jacques Van 
Mieghem Study of retarded potentials — G Gueben 
The distribution of the radiation round radium 
tubes The study of the distribution of radiation 
round radium tubM is of importance m radium therapy 
and has already been the subject of several pubhoa 
turns, mainly fiom the mathematical pomt of view 
The expenmental method used by the author is based 
on the action of the radiation on a photographic plate, 
followed by measurements with a microphotometer 
The proportionahty between blackening and radia 
tion found by UoM and Stoel is connrmed The 
relative advantages of the radiographic and lono 
roetno methods for practical use are discussed — 
H KsUter The mechanism of lactation in mammals 

May 6 — G Csiiro Some fimctions of the sides or 
angles of the triangle capable of being expressed as a 
rational function of the perimeter and of the ladii of 
the msonbed and uroumsonbed oircles — Armand 
Rsmer A scientific omtenary Andrd Dumont and 
the geological constitution of the provmce of Lidge — 
Lucien Godsaux (1) Remarks on desmie surfaces of 
the fourth order — (2) The complex looua of the 
straight linos belongmg to the quadnos of a net 
work — (3) Plane curves of the sixth order possessmg 
SIX pomts of inflection — M Maury The goodesio 
service Report on the worii of 1929 The programme 
of work moluded tlie eetabhahment of the tnangulation 
network of the Grand Duohy of Luxembuig, and link 
mg up the French, Belgian, and Luxemburg systems — 
Alb J J van ds Velds The stenlisation of flours and 
ensymesm the state of powder Elarher researches with 
flour proved that of tM various reagents tested, only 
oarbcui disulphide tseatmsnt gave a sterile powder, 
leaving the biochemical properties unchanged Expert 
ments on the stenhaation of enzymes (amylase, pep 
sinase) are described even after a double treatment 
at the ordinary temperature with oarbon disulphide, 
the hydrolysmg properties of both these ensymes 
remamed unchanged — A De Waste Contribution 
to the study of cnolesterol m the earthworm The 
presence of oholesterol was proved, and found to be 
oheimoally and physically idoitical with that ob 
tamed from the mgber animals The proportion 
found was 0 092 per cent and no other stem was 
present —Raymond Dafsy The thermodynaimo 
study of suHaoe tmsion Affiiuty and adsorption 
velcxsity (0) — R H J Gennsy The Lagrange 
formula — Mile Georgette Schouls Study of dynamic 
aceotropism — Rsdu Bsdesco A functional equation 
(3) — Fernand Bolus Surfaces of the fourth order 
possessing three double singular pomts — Raphael 
Delsdriire The parametric or homogeneous form m 
the calculus of variations — E Leloup Coaoenung 
Monotheea Mtqm 

June 7 — Th De Donder The mvanontive theory 
of the calculus of variations (8) — Th De Donder 
The phvsioal mterpretation of Planck a constant h 
by the gravifio ApplicationB (2) — P Bruylants, L 
Brnould and M Dekcker a methyibutenoio 

amides — Raymond Defay ^e thermodynamical 
study of suHaoe tension Affimty and adsorption 
vrfooity (7) — ^Jacques Van Mieghem The etudy of 
rstardM potentiaJs (4) — L (^eaux The oorre 
spondenoe between two surfaces and birational traas 
formation of space — M WinanU Some linear 
partial diilersntiM equations possessuig three dutmot 
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faimlies of real oharaotenstios — R H J Germay 
The rAle of an exponential m the development m senes 
of solutions of generalised Lagrange eq^tions Appli 
cation to the Gauss equation—^ AUiaume nim 
plifloations of the Gauss method for the determination 
of orbits m the ease of a very distant planet — 
A Castille The ultra violet abmrption ipeotra of 
the a methyibutenoio amides — Miron Nicoiesco A 
theorem of M Pompdiu — J Thoresu The orystallo 
graphic characters of the a methyibutenoio amides — 
M Nuyens The quantifloation of the gravifio and 
eleotromagnetio fields 

Lsmiforad 

Academy of Scieacss, CompUt rendua. No 11, 1930 
— P Dandonch Spectrosoopio problems m the 
study of new stars — ’A Cvetkov The port played 


the pomt of view of the lomo theory c 
Theoretical considerations on the problem — P 
Wittenburg Disoovery of an Upper Tnassio fauna 
at Wrangel Land New data for a pabeogeographioal 
map of the Upper Tnassio period are supphra by the 
discovery of Pseudomono^ oehotua Keys and P 
oeAottca var dfnststrtata Tell at Wrangel Land — 
A Mordvilko Notea on Aphids (1 3) DesenpUon 
of Brtudaphu hondan, gen and sp n , from Brazil, 
belonging to the peculiar subfamily Setaphtd*neB con 
Bistmg of only four genera dwtnbuted m the tropics 
and Bubtropios Attention is directed to Neophyll 
aphts lakah hvmg m Japan on Podoearpua, and a 
deeenption is given of Tetraneura takahfUikxx sp n , 
from roots of AftseoiUbus m Formosa — S Smirnov 
Two new forms of Cop^ioda from the Amur region 
Deeonptions of AttMweUa bortUthw, sp n , and 
Cyelopa langxtxdoxdea LiUj var ffroewteatMMliis n var 
— V BaiovsktJ Description of a new genus of the 
tribe Ltfoxna, family Lyexda (Coleoptera) Eudxety 

r ra bnotaortxxa, gen and sp n , is described from 
South UsBun region 

OompUa rmdua. No 12, 1930 — P Lsssrev and 
L Ttils Aotimi of certam substanoes mtroduoed 
mto an organism by different methods, on the centres 
of peripheral vision When morphine was mieoted 
mto the blood the mean moreose m the saisibility of 
the eye was greater than when morphme was tsucen 
through the mouth — P Lssarav and P Beltkoy 
Action of c^uuune on the centres of vision and of 
hearing Smoe the tune necessary to produoe effect 
on the eye and the ear by the same substance (quinine) 
IB different, it may be concluded that the physioo 
ohemioal mechanism of the visionary and tho aumtory 
centres are difterwit — S KoBtychsv and S Klupt 
The activity of ferments m the maceration juioe of 
yeast aftw filtration and dialysis The reduction of 
the fermentative power of the yeast juice is a spemfle 
charaotsr of the zymase, wiule the oarboxylaae, 
mutase, mvertaae, s^ maltase of the juice are not 
affected by the filtration . the true diastases are not, 
then absorbed m the filter — I Koshsatebikov 
Habits of the saUe {Martaa txbellxna L ) m the Sayan 
mountains and its geographical distribution An 
analysis of the distribution of the sable on the baau 
of Its ecological requirements — B DserAssjavskiJ 
Some results of the aerologiool obaervations on Lake 
Baikal Balloon observations on the velooity and 
direction of wind at different altitudes — V Vlodavae 
Geological investigations earned out m 1920 m the 
region of the Rrw Umba, Kola Feninsnla The 
estimtions revealed a wide distribution m the 
a (H rooks belonging to the habbro 
formation — A SaulMV The cinnabar < 
Nertohmsk A desonption of the d^wsits 
pomt of View of thebr possible exploitation 
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State Research in Chemistry 

T F Prof G 1 Morgan a presidential address to 
the Chemistry Section of the Bntish Assooia 
tion at the recent meeting at Bristol was not of the 
kind that provides arresting headhnes for the daily 
Press tht reason is to be sought rather m dehberate 
ohoioc of treatment tlftin 111 lack of material for we 
h\ e m times — ^to many of us it still seems strangely 
novel— when btato experiments and chemical re 
search are both regarded as good copy and fair 
game for the alliltrativo caption The Bntish 
Association exists pnmanly for the advancement 
of scit ncc as an c luncnt of culture the addresses 
are dcsignul to pnii ide a bndge between the minds 
of two groups of thoughtful people of whom one 
group 18 formal of pioneers engaged m the search 
for a particular kmd of knowledge whilst the other 
includes those similarly engaged elsewhere as well 
as members of the general pubhc who are interested 
to know something of the habits of this thing called 
scicntifio research which seems to touch their hves 
at every turn 

Instead of providing a critical survey of selected 
problems or an account of ezpenmental advance 
along some well defined path Prof Morgan offered 
a contnbution to the study — m which from vanons 
points of view every member of his audience could 
participate — of a cortam phenomenon namely the 
apphcation under the direct control of the State, 
of centralised and co ordinated team wen-k to pro 
mote the more rapid advance of a science lust as 
in the 1 arly stages of an investigation mto natural 
effects it 18 most appropriate to record observations 
with accuracy and to determine what relations exist 
between the now and the old so in this instance it 
was appropnate that the director of the Chemical 
Research Laboratory should avoid prophecy and 
special advocacy but should confine Ins address 
chiefly to statements of fact and observations 
His address forms a valuable basis to which as 
time passes there will be added the results of ex 
penence and of thoughtful suggi stion and criticism 
we of strong faith in the groat future which hes m 
the path of this still new adventure weloome the 
oonvmcing proof of vitahty with its promise of 
robust growth 

The national value of such research as is being 
earned on at Teddington is of course no longer m 
question no longer- in the abstract at any rate — 
18 it even ignored Should it be asked how dis 
tinctively naimnal m its significance is the teohnioal 
work performed there the reply might quote an 
example of the highest importance offered by the 
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BtQdiee on low temperature tar The abatement 
of the smoke ntusanoe has long been a matter of 
popnlar discussion, but complamts hare for the 
most part ‘ ended in smoke so mdissolubly 
wedded is the Bnton to the coal fire which turns 
his house mto a home The new process of low 
temperature carbonisation of coal has at length 
given him a fuel which, while preserving his 
domestic amemtiee, contributes m no small 
measure to a solution of the problem of dimmishing 
atmosphenc pollution If the price of this smokeless 
fuel could be made more attractive, there is no 
doubt that its use would qmckly become widespread, 
and in time perhaps umvetsal, to the great content 
of the guardians of the pubhe health and to the 
convenience of aeronauts and astronomers The 
price of the fuel depends not only on the output but 
also on the opportumties which exist for the ex 
ploitation of the by produots — aqueous hquor and 
tar Now this tar differs markedly in its composition 
and charactenstics from that hitherto produced, 
and its exhaustive examination, necessanly the 
first step m its exploitation, is pioneering work of 
first importance It is self evident that such an 
mvestigation is not only one which will be lengthy 
and will demand oo operative effort in a high 
degree, but also one which when developed along 
mdustnal lines can scarcely fail to lead to definite 
economic advantage, no less than to noteworthy 
contnbutions to chemical and possibly geological 
science 

It would bo difScult at the present stage to 
estimate the full extent of the advantage to be 
anticipated from the development of low tempera 
ture carbonisation , it is sufficient to indicate that a 
general stimulation of mdustry following the return 
of coal to its former economic status is not to be 
excluded from view Apart, however, from such 
mundane, if vital, considerations, is the impetus 
which the work will give to the world wide advance 
of orgamc chemiatry by providing (as did that on 
its elder brother, ‘ coal tar ’) starting pomts for 
synthesis and relationships for elucidation Al- 
ready the presence of a substantial proportion of 
pyrooatechol has been demonstrated, a coloured 
hydrocarbon has been separated, and it has been 
observed that, speaking generally, the produots tend 
to be the methyl derivatives of their high tempera- 
ture tar analogues 

Surely no better example of the unreahty at 
division of chemistry mto ' pure * and * applied ’ 
sciences is needed Apphoation can never precede 
disoovety but often promotes It , and leaders of the 
ohemioal profession, whether them outlook be from 
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a chair or from a board room, see the same funda- 
mental knowledge supporting their endeavours and 
the same fundamental difficulties obstructing them 
Work of this cahbre can be represented m the 
museum of the laboratory only by a few shelves of 
bottles and specimens , their neighbours are no 
less significant m their relation to the development 
of a science, for they are early examples of pure 
substances which have been prepared by simpbfled 
processes rendered i>oesible by the apphcation of 
moderate pressure, whilst the senes of primary 
alcohols (including ethyl), aldehydes, and acids 
derived from the catalytic mteraction of carbon 
monoxide and hydrogen, offers both an intriguing 
oontnbution to the study of catalysis and a material 
success capable of mdustnal expansion Each 
glass case that is opened discloses the steady pro- 
gress of pioneering exploration — ^where practice 
has outrun perception, as with synthetic reams 
where the engineer has solved problems of a new 
technique (our thoughts return to the first air 
pump and its oontnbution to chemical advance) , 
m the new latro chemistry, where therapy and the 
‘ architecture of molecules ' move forward with 
mutual aid, not disdaining to strew their path with 
substances of cunous behaviour and with moidental 
contnbutions to the study of valency So eesen 
tially practical a matter as the corrosion at metals 
is not without its surprises and its piuules , who 
would have thought that the green patina on 
copper roofs is not verdigris but basic copper 
sulphate eventuaUy corresponding m composition 
wi^ the mineral brochantite ? And why does 
iron not rust so qmckly when confined in a mushn 
cage as when not so confined 7 <* 

This IS the type of work which engages the atten 
tion of a staff of twenty five chemists and thirty 
two others, housed in a bmlding adjacent to the 
National Physical Laboratory, and it is fuUy 
worthy of the attention of a State organisation 
Like the German Reichsanstalt, the Chemical Re 
search Laboratory owes its parentage to conditions 
evolved from war, although the former institution 
has now arrived at years of maturity Neither can 
the Laboratory claim semonty m Great Bntam as 
a pubhe institution devoted to the prosecution of 
Bmentifio resraioh and its ajiphoation to mdustnal 
needs, for its immediate neighbour has during 
the post thirty years discharged that duty An 
essential differenoe m the nature of the work under- 
taken by the two institutions is to be found m the 
fact that sdulst that of the Chemical Research 
Laboratory omsuta exclusively of original re- 
search, that of the National Physical Laboratory 
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inolndee testing and hence providee subetantial 
oppwtumtiee for fee earning That this should 
be so does not of course detract xfao fado m any 
way from the quahty of the research earned on 
conouirently with the routme testmg which con 
statutes an essential pubhe service Nevertheless 
it was doubtleea wise not to burden a chemical 
laboratory created specifically for exploration 
with duties of a like nature Should the usual 
faoihtaee for obtaining such service prove in 
adequate or non existent there would presumably 
be little techmeal difficulty associated with a 
modification of the present pohey 

We have already remarked that the Chemical 
Research Laboratory is the home of centralised 
and CO ordinated team work The umt is not the 
individual worker whose efforts arc likely to be 
discounted — not always by his own fault — ^through 
lack of adequate oo operation with others but the 
workmg party As a coherent team the working 
party receives from the director its mandate to 
operate m a certain field as a team it collects 
informataon and gathers expencnco Not least 
among the national services rendered by the 
Laboratoiy must be counted the traimng both in 
method and in spint of loaders in chemical research 
particularly of those who will carry the habit of 
CO operation with them into the industrial world 
It must not be forgotten that such key problems 
as have been entrusted to the Laboratory require 
for their solution not only skill knowledge and 
strategy of a high order but also substantial re 
sources ezpandmg faoihties and the application 
of sustained fotcos 

Prof Morgan refers to the undertaking as a 
State experiment it is from one point of view 
an experiment but not one of the result of which 
there need be much doubt When Francis Bacon 
gave his opmion that States should not try expen 
mental he added the qualification except the 
necessity be urgent or the utility evident advis 
ing that it would be well to beware that it bo the 
reformation that draweth on the change and not 
the desire of change that pretendeth the reforma 
taon Reformation in our national attitude to 
wards research (particularly chemical research in 
which the matenal returns are often subject to but 
httlo delay) and towards chemical industry there 
has mdeed been and changes in our institutions 
have occurred m consequence — all too slowly and 
timidly as some t hink who should be in a pomtaon 
to judge These harbour no doubts concerning the 
ntdity or the urgency of the necessity There may 
of course stall be those who regard the expewment 
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as a novelty to be suspect merely an. innovation 
in tune with modem custom a fashionable enter 
pnse of which some indefinite good may come 
Others and we may hope the majonty sec in it an 
effective new tool at the service of an industrial 
nation some indeed perhaps those who most 
clearly read the signs of the tunes think of such 
a development as this in terms of future employ 
ment of the standard f hving and of human 
happiness and well being Sctenlta tmpent decus 
et tulamen 


Keplers Letters 

Jofuinnea he/ Itr in xexnen Brief m Herausj,! geben 
von Max Caspar und Walther ven Dyck 2 
Bande Band 1 Pp xxviu 3% Band 2 
Pp xvi 1 148 (Munchen und Be lui R Olden 
boiirg 1910 ) 20 gold marks 

T HL prest nt year is the three hun In dth anm 
^ ersarv of the death of Kepk r The volumes 
before us mark the occasion All that remains of 
Kej ler and it is a great deal is already available 
in Fiisch 8 c htion But hnsch is frankly unread 
able Ho had all the faults that sometimes acoom 
pany German thoroughness In particular as the 
edite rs of the volumes now before us remark the 
letters come off very badly being cut up and dw 
tributcd here and there according to the subject 
treated of 

Max Caspar and Walther von Dyck have pro 
pared a book for German nadors which has the 
mtention of bringing the man rather than the 
scientific ideas of three centimes ago before us m 
fact many of the soiontiho passages are omitted 
or compressed Keplers life was passed in evil 
tunes A great deal of it was passed m penury and 
family distress The counter Reformation with 
the vindictiveness of those who had como back to 
what they regarded as their own framed the tarly 
part When he went to the service of the Lmperor 
Rudolph m Austria an endless war with the Turk 
surged on the confines of the country and crippled 
civilised efforts The Ihirtj Years War wrapped 
the end m spectral gloom though by that tame 
Kepler himself was very tough Mensrs von Dyck 
think that the present times are evil times too 
and that those letters will fortify Germans and do 
them good The letters are a selection of those by 
Kepler and to him They exist mostly m Latan. 
and these have been translated and make pretty 
easy reading very different from those m the 
German of his tame where prolixity, long mvolved 
sentences bad spellmg and t^ exasperating 
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practice of mixing Latm phrases with his Temacolar 
make heavy gomg 

The book is a scholarly book and veil done, 
though not intended as a prune authority It is 
meant for current reading and has only a bntf 
index Tt mcludes a bibliography of sources where 
onginals may be found, though each letter is not 
ascnbed to its source It includes also a brief list 
of dates and facts for all the persons referred 
to, and a certain number of portraits and other 
illustrations, well reproduced from mteresting 
ongmals 

Takmg the book, then as we are meant to take 
it, what impression do we form of Kepler f Cer 
tamly the editors hai e banished a good deal of fog, 
but what we see is still not clear Kcplor was not 
one of those men of gemus who can turn each 
matter that they touch into gold for all time by a 
single phrase One reads his letters about religion, 
and of the refusal of the sacrament to him, and 
again of how he deobnos the proposal of his fnend 
the Jesuit Guldm that he should jom the Church of 
Romo, only to be led deeper and deeper mto details 
that are long smoe dead and bettor forgotten The 
same is true of the letters dealmg with the case 
when some spitoful neighbour prosecuted his 
mother for witihcraft, and although the charge 
Booms to have been entirely baseless, actually sue 
oeeded m spiniung it out from year to year and 
mcarceratmg the old lady and threatemng her with 
torture m spite of Keplers many letters to the 
Grand Duke of Wurttemberg urging that it should 
be brought to an issue Perhaps of necessity they 
are detail, detail, detail 

Bo that as it may, it is to be feared that Kepler, 
before he discovered Kt piers laws and became 
famous must have seemed, to those of his con 
temporaries who had e nough contrn ance to dodge 
the lesser tmubk s of this woild a formidable bore, 
always ui povirty and domestic embanassment, 
an able man without a spark of humour, anting 
immense letters about himself or any other subject, 
tickmg off each with level emphasis and immense 
prolixity of detail He had on unhappy life Per 
haps ho expected people to have unhappy lives 
Ho mentions the bunung of Giordano Bruno, and 
that he was said to have shown a firm face in his 
trials, but expresses no horror of the deed One 
of the portraits of him shows a face of fearftd m> 
tensity, and energy, and frustration It was not 
his fault that the world ill treated him The 
Emperor Rudolph II wrote a resenpt to his 
treasury to pay his pension, and the treasury did 
not pay it His wife’s relatives disapproved of bis 
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marriage and did not pay Still, what have we to 
do with all that < He is dead long since, and we 
have our own bothers, of w hioh he knew nothing 

There ore, however, other personal features in 
Keplers story that one would road these letters 
very ill if one did not see There was no subtlety 
in Kepler Fate bludgeoned him, but ho did not 
bow his head Hter sUh trh, xch harm ntcht anders, 
might have been said by him, if ho had had any 
instmct for a vital phrase He sent Galileo his 
book Mystenum Cosmographicum ’, and Galileo 
replied pohtely with guarded words — this was 
thirteen years before lie used a telescojio — ^that 
perhaps he believed the Copermcan theory more 
than circumstances allowed him to say Kepler 
answered with the insistence of a man who sees one 
truth and sees it only He had the kind of courage 
that a bull has — ^he made straight for his object 
Besides that, he had a warm and generous heart 
He chonshod his old and true fnends, and ho had 
some, though they were not able to help him much 
The great event of his life was his mooting with 
Tycho Brahe Tycho, when established under the 
protection of Rudolph, after his oxde from Den- 
mark, asked Kepler to be his guest Kepler went, 
and stayed with him for six months , and Tycho, 
like the great gentleman he was, placed his castle 
and family and servants, as well as his scientific 
stores, at Kepler s service In the end something 
went wrong, and Kepler lost his temper and be 
haved outrageouslv , and there is a letter, full of 
noble remorse, to Tycho, taking all the blame 
Tycho agam behaved like a great gentleman and 
bore no grudge and from that association we have 
the planetary laws, and how much more that is 
later history 

Kepler s scientific ideas do not really enter into 
these volumes, but they cannot be kept out If 
the essence of mathomatics is form, he had no 
mathematical genius Number was what inter- 
ested him He had an intense conviction that the 
secret relations of things would be found in the 
relations of number It led him elaborately astray 
twice — in relating the musical intervals with the 
distances of the planets, and in relating the latter 
with the dimensions of the five regular solids 
Only later was his persistence m calculatmg re- 
warded in finding the planetary laws 

Great pains and labour must have gone m 
producing this book, and the editors have made 
the ourole that is mterested m such things their 
debtors by rendermg the material so available 
It 18 to be hoped that that oirole will not be a 
small one R A S. 
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The South Atlantic Islands. 

BrtH»h Mweutn {Ncaural Hutory) Report on ike 
Oeologtcal CoUeettona made during ike Voyage of 
Ike Quest on the Sbaddeton RoweU Expedition, 
to ike Soutk Atlantie and WeddeU &ea in 1921- 
1922 Pp UE + 161 + 3 plates (London British 
Museum (Natural History) 1930 ) 12« 6d 

T he voyage of the Queei m 1021-22, m spite of 
the o^nge of plans after the tragio death of 
Sir Ernest Shaokleton, has thrown important hght 
on the geology of the South Atlantic islands owing 
to the energy of the geologist, Mr G Vibert Douglas, 
and the use that has been made of his collections by 
Mr Campbell Smith The specimens wme pro 
sented by Mr Bowett to the Mmeral Department 
of the British Museum (Natural History) and an 
authoritative account of them, with several new 
analyses, has been prepared by Mr Campbell Smith 
and other experts 

The volume mcludes twelve reports, inoludii^ 
descriptions by Mr Vibert Douglas of South Georgia 
and Tristan da Cunha and an account in oonjuno 
tion with Mr Campbell Smith, of the roc^ of 
Zavodovsku Island and of rook fragments, sedi 
mentary, metamorphio and plutomo, dredged from 
the Weddell bea Mr Campbell Smith, the editor 
of the volume describes the petrography of Tristan 
da Cunha, Gough Island, bt Helena, and Ascension 
Dr G W Tyrrell the geology and petrography of 
South Geoigia Mr G H Part, the rocks of St 
Vmoent Dr H S Washington, those of the 
St Paul B Kooks , Dr C E IiUey, the basalts of 
Elephant Island, South bhotlands Miss A Vibert 
Douglas, the deep sea deposits, and Prof Gordon 
fossil wood from South Georgia 
The contnbutions which throw most light on the 
history of the South Atlantic are those on South 
Georgia, regarding which there are two theories 
Suess mterpreted the island os a fragment of an are 
that once connected the mam Andean cham with 
its extension m Graham land This view is supported 
by the claims that South Georgia consists of a senes 
of overfolded and faulted Mesozoic rocks and that 
its Igneous rooks are represented m the Andos of j 
the Argentine Aeoording to the alternative view, 
which IS based mainly on the observatioiiB and col 
lections of Mr D Ferguson, South (Seorgia is a 
remnant of an old South Atlantio land and the 
connexion (d the Andes and Grahamland p ass e d to 
the west of it This view rests on the conclusions 
that South Georgia consists of three senes of rooks, 
of which one is Lower Fhleozoio, (he second Meso< 
zoic, and the third includes igneous rooks of the 
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Atlantio type, which are also found m the pre* 
Andean foundation of Argentina, while the t3rpioal 
Andean igneousrooksareunknown m South G^rgia 
The new evidence is consistent with the latter 
theory The only new fossil found is a piece of fossil 
wood it IS referred to that indefinite genus Dadoxy 
Ion (Araueanorylon) by Prof Gordon who regards 
its age as more likely to be Mesozoic than PalsBozoic 
This identification is eonsistent with the age assigned 
to the Upper and Middle j^iarts of the Cumberland 
Bay Series The claim that the whole of the sedi 
mentary rooks belong to one Mesozoic senes is not 
support either by Mr Douglas, who argues m 
favour of the separation of the two sedimentary 
senes by an unconformity or by Dr Tyrrell, who 
pomts out the difference in composition between 
the older and newer sediments The mam change 
that seems not unlikely in horguson s classifioation 
IS that the beds which yielded his older fossils may 
be more dost ly associated with the underlying Cape 
George Harbour senes than with the Cumberland 
Bay senes as now restnoted by Dr Tyrrell 
The structure and relations of bouth Georgia can 
only be settled by the collection of more fossils, 
which wiU estabh^ horizons which are at present 
provisional fortunately further fossils have been 
discovered by Dr Holtedahl and are being mvesti 
gated by Prof Wdekens It is to bo hoped that 
these fossils will solve the bouth Georgia problem 
The oontnbution to the petrography of the St 
Paul B Kocks, by Dr H S Washmgton has also an 
important beanng upon the history of the booth 
Atlantic He shows that the rock is a wehrhte 
dumte, which has undergone change by pressure and 
includes such charactenstio metamorphio mineral 
species as jadoite and actmohte Dr Washington 
nevertheless hesitated before acoeptmg the rook as 
non volcamo because of its geographic position, 
and be considers the jxissibibty of its bemg a sub 
marine lava He concludes, however (p 134), that 
' tiie rock is almost undoubtedly metamorphosed 
or shows signs of pressure also (p 136) that 
jadeite is generally regarded as bemg character 
istioally, if not exclusively, of metamorphio ongm 
He concludes, if it were not known whence the 
specimens came, the microtexture, with the mineral 
and chemical composition, would lead unhesitat- 
ingly to the belief that the rook is a somewhat nfleta- 
mo^hoaed pendotite, and probably of plutomo 
ongm”, and he considers that the St PaulsBooks 
are part of the Atlantio floor that has been upraised 
to the surface, and that the wehrhte block found 1^ 
Daly at Ascension mdioates that that island also 
stands on a continental basis J W G 

Yl 
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Dietetics. 

(1) A Laboratory Handbook for Dtetettcs By Prof 
Mary Swartz Rose Third edition Pp xiv + 
269 (New York The Macmillan Co . 1029 ) 
124 dd net 

(2) Food Values tn Practice Simple Guidance tn 
Diet Planning and Cookery By Ethel M Dobbs 
Pp XVI + 240 (London University of London 
Press, Ltd , 1029 ) As net 

(3) Properties of Food a Pracheal Text Bool for 
Teachers of Domestic Science By W M Chfford 
and Prof W H Mottram Pp 128 (London 
Umversity of London Press Ltd , 1929 ) 24 6d 

(4) Food, Heoith, Vitamins Btinf; a new edition 
of ‘ Food and Health ’ By Prof R H A 
Plimmer and Violet G Plunmer New edition 
Pp viH + 120 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1929 ) 
34 , paper, 24 

T he importance of a proper diet for healthy 
livmg 18 now well reahsed by medical men 
and health workers, but is not always appreciated 
by the general population oven with such know 
ledge, the devismg of a suitable dietary withm the 
moans of the more poorly paid members of the 
community is not always easy Again, it is 
essential nowadays that all those responsible for 
feeding the inmates of institutions, hospitals, 
schools, etc , should arrange their diets on scien 
tifio pnnciples To supply dieticians and others 
interested with the requisite knowledge, numbers 
of manuals have been wntten, varying from the 
scientific treatise on nutntion to the primer smt 
able for the lay reader Several such works have 
been published m recent years, covering a part of 
this possible range in depth of scientific knowledge, 
and four are now before us 

(1) Dr Rose’s handbook is intended for the 
dietician and provides the information necessaiy 
for the planning of dietanes for people of different 
ages and either sex A bnef account of the com 
position and usee of foods is followed by examples 
of the methods of calculating the fo^ require 
ments and specimen dietaries Height weight age 
tables are supphed, and, forming the bulk of the 
book, tables of the composition, mcluding calorie 
valilb, of all the common foodstuffs 

(2) Dr Dobbs’s book covers part of the same 
ground, but in a more elementary manner it is 
mtended for the enlightened housewife and health 
worker rather than the dietician Simple dietary 
calculations are moluded , methods of cooking are 
deeolibed in detail , nearly half the book is devoted 
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to recipes for dishes suitable for the normal 
household, m fever and convalescence, in pregnancy, 
and for the constipated, the fat and the thm 

(3) Dr Chfford and Prof Mottram have wntten 
their httle book for teachers of domestic science , 
simple chemical tests for the different foodstuffs 
are desenbed, special attention being devoted to 
the demonstration of the properties of foods with 
only the mmimum of chemical apparatus Expen- 
ments are given to show how food is digested and 
what happens to it when it is cooked, and a chapter 
IS devoted to the calculation of oalone and other 
values of food from tables The chemical tests 
desenbed show no little ingenuity and can be 
earned out by anyone possessed of only an element- 
ary knowledge of chemistry 

(4) Prof and Mrs Phmmer’s book has now 
reached its fourth edition , its outlook is (bfferent 
from that of those previously referred to since 
the necessity for an adequate vitamm intake is 
especially emphasised At the same time the 
essentials of a complete dietary are fully di senbed 
and two simple balanced ibcts at minimum cost 
are given an extra chapter on diet m special 
I ases has been added The fact that four editions 
have appeared m five years indicates that this 
small work fulfils a real want and opportunity 
18 taken to bring the text up to date, since the 
subject dealt with is one m which our knowledge 
IS advancing rapidly in many directions 


Experunents on Atomic Physics. 
Electron Physics By Dr J Barton Hoag Pp 
IX -t- 208 (London Chapman and Hall, Ltd , 
1930} 154 net 

T his book is an account of a laboratory course 
on modem physics which has been developed 
by the author and Prof A J Dempster at the 
University of Chicago 'The experiments to be 
performed are twenty three in number, mne of 
which illustrate prop^ies of radioactive bodies, 
and the remamder properties of electrons and 
ions, and some of their apphcations With each 
group of experiments there is an up to date sum- 
mary of the theory and standard results of that 
branch of the subject There are three excellent 
appendices on vacuum teobmque, and two on the 
use fA electrometers and electroscopes, a collection 
of problems, and some tables of atomic constants 
Most of the experiments described are familiar, 
but several will be new to many teaching labora 
tones, m particular the determination of the charge 
of an electron by the oil drop method, the use of 
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the photoelfiotno cell and two methods for finding 
the ratio of charge to mass for an electron by 
magnetic bending of cathode rays The general 
standard is such that the book could also quite 
well have contained the measurement of e/m for 
an electron by the Zeeman effect the use of an 
X ray spectrometer and the photography of trails 
of ionising particles with a Wilson cloud chamber 
In a sense however the actual contints are only 
of secondary importance The publication of a 
book of this type is in itself effixtively a statement 
that it IS ]ust as desirable and possible for students 
to carry out a connected set of experiments on the 
properties of atoms and elootrons as it is for them 
to do experiments m sound or heat or geometrical 
optics or in any of the better established branches 
of physios After all to advance no other argu 
ments this new or w ork bears very c losely on every 
day life and the equipment required to teach it 
IS not in the end more elaborate than much in 
current use The main difficulty comes in deciding 
what is to be thrown out to make room for it in 
a course necessarily hmited to say three years 
On one important point the judgment of the 
author may be challenge d He states in his pr« fact 
that The book has been prepared for the student 
who has had one year of college physics < r its eqiiiva 
lent Experience in English laboratories suggests 
that work of this type might not be appreciated by 
a student m his second year and that he would 
qmte possibly fail to grasp the significance c f what 
he was doing in his final year however it would 
be of the utmost value K G F 


History of Determinants 

Coninbutuma to the History of Determtnanti 1900 
1920 By Sir Thomas Muir Pp xxiv+408 
(London Glasgow and Bombay Blackio and 
Son Ltd 1930 ) 30s net 

I I 18 almost exactly half a century since a forty 
page List of Wntmgs on Determinants 
compiled by Thomas Muir was published in the 
Quarterly Journal of Mathemalxes marking the in 
oeption of an attempt to provide a complete history 
of determinants up to 1900 if possible How the 
attempt was crowned with success forty two years 
lator bythepubhcationof vol 4 in 1023 is common 
knowledge The woric wro now review goes beyond 
the ongmal intention when supplemented by 
several extraneous articles cited in the Proe Roy 
8oe Edin and the Trans Roy Soc 8 Africa it con 
stitutes vol 5 and brings the history up to yesterday 
In a oharaotenstioally unassuming preface Sir 
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Thomas bnefly alludes to the vicissitudes his self 
imposed contract luiderwent and it needs but 
sbght imagination to amplify his modest under 
statemi nts and to conceive the real seriousness of 
the hindrances encountered the absorption m 
administrative educaticnal work in South Afnca 
the remoteness of huroptan reference libranis the 
perturbaticns of two wars By 1915 the work had 
bei n brought onlv as far as v( 1 2 and rt tm ment 
at that date from the position of Siipenntendent 
(icneral of Fducation meant for the author at 
seventy veers of age no tranquil retrospect but 
rather intensified activity The achievement of the 
last fifteen years with its fruit vols 3 4 and 5 
mebcates a sustame 1 vitahty which evokes aston 
ished admiration 

The present book is not so large as vol 4 since 
eight chapters e ac h self cc mplete are excluded and 
referred to separately as we have mentioned The 
HiurctH quoted for these are of loiirso readily 
accessible to all workers and the reatnction bnngs 
the book down to a convemont size for handluig 
The pnnting on smooth white paper is beautiful 
an] a scrutiny of hundreds of formulte failed to 
disclose a single fault 

Concenung the arrangement subjects and style 
little can be said which has not already been hind 
Bomelv said by reviewers of carhor volumes The 
various heatls— determinants in general axisym 
metric alternant compound and so on— fall under 
review m the self contained chapters and sequence 
we now expect The style has Roman qualities of 
solidity clanty and conciseness and the comments 
an as impartial and as illuminating as ever a 
typical example is the summary (pp 187 190) of 
a paper by Giambelh The extent of the author s 
own personal contnbutions during the penod may 
be gauged by the number of papers against his name 
in the index 109 as compared with 108 in \ ol 4 

A feature of outstanihng value is the concluding 
30 page subject index of all five volumt s The 
inclusion of this cannot be too highly commended 
With such wealth of reference as this provides it is 
no longer surely a vernal offence for writers to pub 
hsh rediscovenes is has so often happened before 

Nothing remains but to congratulate the distm 
guished authoi on these latest rewards of his long 
tenacity The work is classic if there exists any 
where a more detailed and comprehensive history of 
any branch of theoretical knowlodgo one would be 
interested to hear of it Yet one hesitates to use 
phrases like the culmination of the work of a hfe> 
time tile energetic author is only eighty six and 
may yet bring it up to 1930 1 A C A 
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Tht Saenttfic Achtevementa of 8tr Humphry Davy 
By Joshua C Gregory Pp viu + 144 (Lon 
don Oxford University Pr^, 1930 ) d< net 
It is always interesting to attempt to trace the 
ongm of soientifio work, and although the results 
are liable to error, they provide a key to much 
that otherwise would m obscure In this book 
Mr Gregory has tried to show how many of Davy s 
researches and speoulations may have had some 
ihlation to the soientifio knowledj^ of his day, and 
in this way the progrees of Davy s work is seen to 
follow a course which makes it more mtelhgible 
to us at the present time The book is more con 
oemed with the scientific achievements than with 
the personal character of the great chemist, and 
although Mr Giegoiy writes sympathetically, he 
has not raised some of the questions which have 
^rhape reoeivod too much attention m the past ! 
Davy suffered by too much success on bis own part 
and from too much sensitiveness on the part of 
others 

Apart from giving an excellent and clear account 
of Davy's researches the book provides a useful 
picture of the state of chemistry in general at the 
beginning of the nineteenth century, when the 
theory m phlogiston still hngerod in the minds 
of chemists oven after they had been forced by 
exponmental facts to abandon it as a working 
hypothesis The now instrument of research, the 
voltaic pile, had just come into being and in Davy s 
hands it opened a splendid chaptw m the great 
story of chemistry Ihe relations between Davy 
and Dalton are discussed in an interesting manner, 
and the strange reluotance of Davy to use the 
hypothesis of atoms a reluotance sha^ to the full 
by Faraday, 18 mentioned At the same time Davy 
was able to arrive at the correct formula for water, 
whilst Dalton remamed faithful to the simple 
HO which served chemists for so many years 
afterwards 

Mr Gregory’s book is one which can be recom 
mended It u not too long, but it contains a laige 
amount of mteresting materials It is a pity that 
the appearance of the text has often been spoiled by 
the use of large capitals m the equations 

Handbuch der Expertmenbdphynk Heraumegeben 
von W Wien und F Harms Unter Imtarbeit 
von H Lenz Band 4 Hydro und Aero 
Dynamtk Teil 3 Techntsche Anwendungen 
Herausgegehen von Ludwig Sohillor 
beitet von 0 v Bberhard, B Emden, O Flachs 
bf^,W Gaede, L Hopf, F Hom,W Klemperer, 
W Spannhake Pp x+557 (XeipEig Akadem 
ische Verlagsgesellsohaft m b H , 1930 ) 5S gold 
maiks 

Dr this survey of the technique of hydro and 
aero dynamics, the editor has suoopeded in attnot* 
mg to his sernoe a strong body of experts, who 
bring to it a long and intensive expetienoe of their 
subi^ The section on model ship teste is wnttmi 
by F Horn, balloons 1^ B Emdm, airship tests 
byW Klemperer of the Umted States, expenmental 
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full scale flight by L HojM, turbuies by W Spann* 
hake, air screws by O Flaohsbart, air pumps 
W Gaede, and ballistics by 0 v Eberiiard, aU 
well known names m their respective fields 
The general plan that has been adopted m ecmh 
section appears to be to give a cntioally connected 
non mathematical account of the subject, with 
exceedingly useful and up to date details of expen 
ments that have been conducted to test out the 
vanous crucial pomts Diagrams indicate veiy 
clearly the lay out of the expenmental plant uid 
the t 3 rpe of apparatus m use m the research institu 
tions in different oountnes of the world 

As IS to be expected from a work of this nature 
produced almost entirely by German wnters, the 
sections deal very largely with the researches con 
ducted m that count^ It is a tnbute, however, 
to workers m Great Bntam that several of the 
sections enter very fully mto the details of expen 
menin conducted m Bntish institutions, notobly 
at the Boyal Aircraft Establishment and at 
Teddington The work is exceedingly nch in 
references Incidentally, it is interosting to note 
the tendency in all oountnes for the centres of 
research activity to concentrate m the State 
supported institutions 

The Subject Index to Penodtcala, 19118 Issued by 
the Library Association Pp vm+326 (Lon 
don The Library Association 1930 ) 70* net 
Wb congratulate the Library Association on the 

i iublication of the Subject Index to Penodicals ” 
or the year 1928 The first volume of this valu 
able senes was for the year 1915, so that these 
subject mdexes now enter upon the sixteenth 
^ar of their existence It has, however not yet 
been found possible to issue the volumes for 1923, 
1924 and 1925, although these volumes are in 
i prraaration 

The present volume, like its predecessors for 1926 
and 1927, is arranged alphabetically by subjects, 
the headmgs being chosen from the alphab^iqal 
I subject hefuiings of the Library of Congress, with 
I modihcations additions to smt Bntiw practice 
I When the titles of articles do not sufficiently indi 
cate their contents, bnef annotations are given 
j Under each heading the articles are arranged dpha 
betically by the author s name 
The subjects indexed cover a wide field, but 
muazme verse and fiction are not mcluded 

'The periodicals indexed are, for the most part, 
those published m the Engli^ language, but a 
certain number of journals m the French, German, 
Dutch, and Italian languages are mcluded The 
general editor, E E G Tucker, has been ably 
assisted by the libranans of the chief public blwanes 
m Great Bntam 

Altliou^ the snlqeots indexed are by no means 
confined to Boienoe, ^ scienoe is so well represented 
among the headings that this subieot index will be 
found to be a very useful work of referaioe m any 
soientiflo libraiv Importaht papen sometime# 
appear m penoiuoals where they stand a ohanoe of 
being quite overlodud nnkM th^ are traced by 
reference to a "Subject Index to miodioals”. 
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Letters to the Editor. 

\Tht Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
am he undertake to return, nor to correspond with 
the writers oj, r^eeted manuscripts intended for this 
or any other paart of Natukb. No notice fa taken 
of anonymous communications.] 

Antldpatlofi of WeSenor’a HypothesU. 

Thb queotion of the bodily displacement of con- 
tinental maaaea on the earthi's sunace has been the 
subject of considerable discussion among goologists 
and j^physioists in recent years. 

When mat I heard this referred to as ‘ Wegener's 
Hypotheas my memory went back to my schooldays 
and to a popular book on science which I then possessed 
entitled Tlio Playbook of Metals ”, by J. H. Pepper, 
the inventor of the optical illusion known as ‘ Pepper’s 


dumb Zufall in die H&nde fiel. Dies veranlasste 
mioh, eine zunAchst flilohtige Durchmusterung der fflr 
die Frage in Betraoht kommenden Forsohungsermb- 
nisse auf geologischen rind paUontologisohem O^iet 
votzimehmen, wobei sich sogleich so wiohtige Be- 
stktigungen ergaben, daes die t)berxeuguDg von der 
grunds&tzlichen Riohtigkeit bei mir Wurzel sohlug. 
Am 6. Januar 1912 trat loh zum erstenmal mit der 
Idee in einem Vortrag in der Geologischen Veroini- 
gung in Frankfurt a. M. hervor, der betitelt war 
^Die Heraiisbildimg der Uioesformon der Erdrinde 
(Kontinente und Ozeane) auf geophysikalischer 
Orundlage *. Diesem Vortrag foigte am 10. Januar 
ein zweiter ilber * Horizontalversohiebungon der 
Kontinente ' in der Ges. z. Befdrd. d. psamten 
Naturwiss. zu Marburg. Im gleichen Jahre 1912 
foigten auoh die heiden ersten VerOffentlichungen.” 

We thus see that the hypothesis of continental 
displacement haul been put forward a full half- 
century before it first occurred to Prof. Wegener. 



Fia.>l.— The earth before the aspaiathm (Sntdar'i dUsnm) 


yn Z — The earth after the leiieraUon (aiildet*e diagram) 


Ghost The subject having recently come up again 
in the course of conversation, I took the opportumty 
of consulting the Library of the University of Cam- 
bridge, where I was fortunate enough to find a copy 
of this work, dated 1861. In it are to be found two 
diagrams, photographio reproductions of which were 
kindly maae f<» me by Hr. W. H. HaylM, of the 
Cavendish Laboratoiy (Pin. 1 and 2}. Pepper states 
tiiat these diagrams are nom a book entitled “La 
Cidation et ses mystAree lUvoilds ”, bv A. Snider. 
It was necessary for me to go to the British Museum 
Library to find a copy of this latter work, the date of 
which I ascertained to be 1868. 

It is intereetiim to compare these dates with tiioee 
givto by Prof. Wegener in his book, “ Die Elntstehung 
der Kontinente Ozeane ”, where the following 
p a ss age occurs (see p. 8) . 

“ Die erste Idee der Kontinentalversohiebtmgen kam 
mir hn Jahre 1910 bei der Betraohtung der Weltkarte 
unter dem unmittelbana Eindruok von der Kon- 
gruens der atlantlsohen Kttsten, ich lieas sie aber 
zunAchst unbeaohtet, well ieh sie fiir unwahrsoheinlich 
hielt. Im Herbst 1911 wurde ich mit den mir bis- 
her unbekaanten paUk>ntolo{^achen Ergebnissen fiber 
die trfiheie Londveibindung swischen Braailien und 
Afrika dundi ein Sstaundreferat bekannt, dm mir 
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On comparison of Snider’s diagrams with those of 
Prof. Wegener, the essential similanty will at once 
be apparent ; the main difference in detail being that 
Snider puts the junction of Australia with ^rioa 
somewhat farther north than does Prof. Wegener. 

From the fact that it should have been mentioned in 
a popular book on science like Pepper’s “ Playbook 
of Metals”, one would infer that the hypothesis 
must have been well known about this periM, and it 
is highly probable that the pros and cons of it were 
pret^ well discussed by scientific men. 

I freely admit, from what I have seen of Snider’s 
book, that I do not think it would be treated very 
seriously as a whole by men of soienca nowadays ; 
but I need scarcely point out that a question of 
fact is quite distinct from any explanation thereof 
which may be put forward, and it seems quite clear 
that the hypothesis of continental displacement (be it 
true or false) dates at least so far back os 1868, if, 
indeed, it may not be possible to trace it still further. 
As remrds evidence in favour, or otherwise, of the 
hypothesis (by whatever name it be called), we must 
sull, of course, turn to the woik of Prof. Wegmer and 
other writers who have studied the subject in its 
various aspects. AuruuD A. Robb. 

Cambridge, Oet. 24. 
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PolariMtlon of Electrona 
Db Burp * find* that if electrons of 80 kilovolts 
energy ore rofleoted in suooeasion from two gokl sur 
faces at an angle of about one third of a degree, there 
IS a twelve per cent diAerenoe m the intensity of the 
twice reflected beam according as the two deviations 
are in the same or opposite directions I have at 
tempted to repeat this result for electrons scattered m 
succession through two thin gold flhni The hlms were 
thm enough to rave good ring patterns and the method 
18 to measure photometiKally the diffraction pattern 
formed by the twice scatteied beam The result is 
negative Eight plates were taken, each with two 
exposures , the mean difference between the two sides 
foi seven of these plates was 1 per cent Of the m 
dividual pairs of reMings, half differed by less than S 

r r cent on the two sides, which corresponds to about 
per cent probable error on the mean of the seven 
plates The eighth plate gave a mean effect of 20 per 
cent in the reverse direction to that found by Rupp 
I am unable to account for this plate, and as I have 
left Aberdeen, where the experiment al work was done, 
I cannot attemfit to repeat it It is |>ossibly due to 
uneven development 

In some cases the rays selected fot the second 
scattering formed part of one of the diffraction rings 
formed by the scattering in the first film In other 
oases they came from the part of this pattern between 
the rings Hinie the legularly diffracted electrons are 
always lu a minoiity the polansation might be neater 
than suggested by the alravo hguies if it were limited 
to theee elei trons, but there is no sim of such an effect 
The angles of scattering were of the order of 2° , the 
mean energy of the electrons was 65 kilovolts Tlie 
experiment is in agreement with tlie view that the do 
tection of polarisation by sufh means is only possible 
with large angles of scattering Smic making the 
ex]>eiiment I have seen a paper by Kirchner > in which 
he mentions that he has satisfied himself that the 
effect, if any, is less than 10 per lent 

<J P Thousok 

Imperial Coll^ of Science, 

London, B W 7, Nov 20 



Heredity and Predestliiation 
SoiD* of US are wont to asinbe a super papal infalli 
bility to the editorial notes m Natukk, and it is. 
therefore, with much diffident e that I suggest a certain 
misunderstanding m the issue of Nov 15, p 781, as 
to ray Lloyd Roberts Lecture The place of moral 
values m modem arguments for theism is so funda 
mental that possibly space can be found for a few 
sentences which may stimulate bioloncal experts to 
consider afresh the rraation of evil to the evolutionary 
process 

Mutations, 1 stated, appear to be the raw material of 
evolution and they seem to be devoid of any ethical 
character whatever CSianges m the genes — coll them 
simply mhentance faotors if their liquation m the 
chromoBomee is doubted' — are as near as we can at 
present mt to creative activity but m such changes 
we can discover no moral quauty Good and evil, os 
judged by our standards, are equally likely to arise m 
the variations saeooiated with heredity 

The note m Naxukb says that the ^ evil and good ' 
of my argument are simply adjustment or mal 
adjustment to environment ' I would that it were 
so, for then the theolonian’s difficulties would be at on 
end All that is good would flounsh because ad^ited 
to its environmont The evil would disappear u^er 
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the operation of natural selection We oould then, 
mdeed, affirm with Fippa, “ Qod s m His heaven 
all’s right with the world ’’ Huxley’s war between 
man and the oosmio process would be unneoesaary 
Unfortunately, however, the loathsome parasite is a 
result of the mtogration of mutatious it is both to. 
exquisite example of adaptation to environment and 
ethicallv revolting C ivilised nations, os I emphasised, 
have of late been creatmg an environment to which the 
mental dehcient can happily adapt himself humane 
prmciples and social degeneration are thus conjoined 
None the less — and hero is the puzzle over which I ask 
biologists to [Kinder — out of the evolutionary process 
has come the progress which has led to man with his 
spiritual coiuM lousness and moral loyalties I reached 
the perplexmg conclusion that, if we aioept the moral 
argument for ethical theism, wo must find Divme 
activity, albeit eliwively, m the envuomnent and not 
m the genetic ohan^ throu^ which apparently the 
creative process worn But as I told my Mimohester 
hearers, 1 was thinking aloud My conclusion cannot 
claim the merit (or demerit) of orthodoxy and I am 
willing to be converted to any other explanation for 
which better arguments can be adduced 

May I add, though it is a subsidiary matter, that I 
do not personally accept the notion that mutations 
are causeless m the sraiae of bemg entirely fortuitous 
It IS part of my faith that the universe is rational for 
man Behef in the possibility of sticM^essful Bc>iontific 
mvestigation rests u{x>n such a faith That faith has 
its difficulties as we know, there ore those who hold 
that science will always be limited to regions upon 
which man can impose his own sense of o^er But, 
if the larmr faith be true, the progress of research 
should m due course give us the causes of mutations 
or, more accurately, sequences of which they are the 
end terms But such seciuences, as Hume [lomted 
out long ago, will not lead us to efficient causation 
For that we need some metaphysical postulate 

E W BTRMIKOaAM 
Bishop s Croft, Birnungham, 

Nov 15 


The letter of Dr Barnes raises two difficulties m our 
mind Good and evil , as applied to the oiganisms 
which m his lecture he grouped as animals end m 
sects , and on which he relies for his genetic data, ^■an 
only mean relative adjustment or mal adjustment to 
euvironment, for the biological end of a oreature is to 
multiply Its kind A parasite is biologically evil be 
cause it has renounoed the power of initiative, replac 
ing It by dependence upon the success of its host, and 
b^use the moie successful the parasite is the more 
precarious its existence as a species becomes The 
’ good and evil of humanity, m so far as they are con 
ventions sanotioned by custom or law, are acquired 
characters and have nothing to do, if Dr Barnes is 
right about the non hentability of acquired characters, 
with mhentance factors, but biologically conventions 
may be good or evil, as they encourage or disoourage 
the best contmuanoe of the race 

Feeble mmdednesa is a mal adjustment which m 
Nature would meet its own fate, and the morality which 
protects and encourages feeble mmdednesa is also a 
mal adjustment which also will meet its fate 

The second difficulty IS Dr Barnes’s firm behef m the 
* non morality ’ or fortuitousnesa of mutations It is 
an unoertam hypothesis, imaoomtabls to many bio- 
logists, yet on it the argument of the Uoyd Roberta 
Lroture was based Our notion is that environment 
may be more than a mere eliminator, but any further 
power it may exercise must depend upon the response 
of the organism Tkb WnrEsa or the Note 
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Agrlcnltoral Field ExperUneota 

In the article with the above title which appears in 
Natubk of Oct 20, p 067, it IS stated 

Beaven s half drill strip method is described but 
without pointing out its two serious but remediable 
defects that the contmued use of one half of the drill 
for one vanety and of the other half for the variety 
with which It is to be compared may mtroduce a con 
stant difference the magnitude of which cannot be 
estimated , and that the regulai alternation of strips 
of the two varieties does not permit of a valid estimate 
of experimental error 

1 submit that these defec te are more theoretical (han 
practical and that any modiflcation of practice m the 
application of the method such as changmg over seed 
boxes would be a retrograde step 

To take the first there arc three possible ways m 
which one half of a drill may differ from the other 

(1) It may cover a wider breadth of ground this 
would doubtless have an appreciable effect but it 
would be detected and allowed for by the routine 
measiuements taken across the stubble 

(2) The coulters may be lees evenly spaced than 
those of the other and 

(3) Less seed may be drilled from it than from the 
other 

Now, ceieal crops are wonderfully indoi ondont of the 
amount ot seed sown I have m mind two chess 
board experiments m one of whic h half the area was 
sown with secxl 1 m apart mstead of the usual 2 m and 
m the other the rows in half the exiienmont wore 3 in 
apait instead of 6 m In each case the heavier seedmg 
only resulted in a gain of about 3 i>er cent and it is 
not to be expectecT that such slight in egularities as 
occur between the two halves of a drill would have any 
measurable effect 

The second defect owing to the peculiar shape of the 
half dnll strip, would only exist if the cxiioriment 
were to be sited so that some periodic vanation 
existed amoss the breadth of the drills otherwise 
randomness is supt>lied by the soil By taking care 
that the experiment is dnllod across ploughmans 

lands if they exist, and by beanng m mind the Ins 
ton of the last few orotM this danger can be avoided 

The pairs of strips fall naturally mto two sots oc 
cordmg as one or other variety is on the right hand 
and m on analysis of the variance of the differenc e be 
tween varieties, cme degree of freedom is taken up by 
these two sets The estimate of the exponmental 
error ainved at m this way is Mrfectly valicl provided 
the above precautions have been taken m siting the 
experiment 

It would be a pity to mterfere unnecessarily with the 
mmphcity of this very efilcioat method of conducting 
field trials hTUOKNi 

I nxii that btudent under estimates the imrort 
ance of differences in the two halves of a seed drill I 
have repeatedly found significant differenoea between 
adjacent rows in respect of such choraoteni os plant 
height, number of tillers per unit length of row and, 
finallv, yield per umt length of row This is suffi 
oientty marked to make it definitely an advantam for 
precise observations, to divide the observational umt 
of a metre length of row into two half metres end to 
end but on aborning rows I suspect that depth of 
sowing (a factor which ' Student does not mention) 
and amount per umt length play the important part in 
determining this mdmduality of the row The results 
of a small plot experiment wtuch I exammed recently 
showed that the yield of wheat per unit area was un 
affected by ohuigea m spacing, nut was considerably 
lessened by mcroMed dc^ith of sowmg, as ol^ by de 
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creased amount of seed per unit length of row The 
numbei of rows m a half dnll stnp^ is small, so that 
a considerable difference may result from these causes, 
even with random dutnbution amongst the coulters of 
depth and amount of delivery There is likely how 
ever to be a steady gradation in depth of dehvery as 
one passes from one side of the dnll to the other, and 
this would more certainly constitute a senous defect 
in the half dnll stnp method 

Student is satisfied with the validity of the esti 
mate of error provided care is taken to dnll across 
ploughman s lands There was an interesting 
seriea of uniformity tnals amed out at the Danisn 
station at Aaslev m which an apparently uniform 
field levealod a penodicity in yield of half wave 
leng^th almost ct incident with the width of the plots 
Had this been a vanetal tnal and had the halt dnll 
stnp method been used the experimenters might have 
been sadly misled 

The method loses onlv slightly m simplicity and 
gams considerably m value if modified in one of the 
followmg two wavs as K A hishor has pomted out 
If there is any possibility of a steady feitility giadient 
at nght angles to the length of the stnps the arranw 
ment shoulil be a set of sandwu hi s nut it should ne 
decided at landom for each whether vanetv A or 
variety li should occupy the two middle stnps if it 
IS cert^i that no such giadient exists then t^ more 
satisfactory arrangement is to tako p iirs of stmis de 
ciding again at random whether 4 shall be on the left 
hand or the nght hand strip Tlie fonner arrange 
ment gives as many degrees of freedom as there are 
sanilwiches and for the same number of stnps the 
latter gives taice as many degrees of freedom The 
Htti|>s should all be dtilleil with the same half drill 
Ini' Writfb of thr Artioxf 


Relationship of the Oat Smuts 
Two sjieeies of smuts — UstUago atente and U Uiu 
— occur commonly on cultivated oats They differ 
fn m one another in the chaiacter of their spores and 
in the ajipearanie of the H|>oie masses pioilttceil on 
their host plants Iho siiores of U ni < n f aie minutely 
cchinulate those i f U lems smooth U avente 
usually destroys the florets of the liost plant giving 
them a blackish powdeiy apjiearance U in is causes 
loss injury to the inflorescence and at matunty its 
spoies may be entirely concealed by the glumes 
Dunng the jiast yeai we have been investigating 
experimentally the relationship between the two 
s{K<cieH Spores of the loose and covered smuts have 
been germinated singly in hanging drops and their 
spoiidia removed one by one and eultuiesl separately 
on artihcial media 

Young oat seedlings were inoculated with the follow 
ing (ultuies or combinations of cultures (1) Mono 
spondial cultures of U avenas used singly and m 
pairs (2) Monospondisl cultures of U ferns used 
singly and in pairs (S) Pairs of cultures, each one 
mode by mixing togetiier a monoapondial culture of 
U at mar wiUi one of U letns 
The seedlings weie grown to matunty m the 
greenhouse, and observations were made as to the 
appearance of the smutted heads and the land of 
spoies borne m them The results of the mooulationa 
are of considerable interest and may be summonsed 
briefly as follows 

J l) Ptania inoculated with a single monospondial 
ture of V avenai or U letns did not produce 
smutt^ heads 

(2) Plants mooulated with two moaospondial 
oulturss ot opposite sex produced smutted heads 
It the two cultures were ot V ovence the ittfeoted 
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heads were ‘ loose ' in appearance and their spores 
eohinulate , H ot V Umt the heads were ' oorvered ' 
m appearance and their spores smooth , if one of the 
cultures was of IJ avena and the other of U levu 
the infected heads were somewhat variable in appear 
anoe, but upon close examination they proved to be 
of the loose ' tj^, and their spores were echmulate 
(8) The spondia of U avtna, like those of V lews, 
are of two lunds, ( + ) and ( - ) , the spondia of one 
species mate without difficulty with sexuaUy opposite 
spondia of the other species 

These results indicate that U avena and U lens 
are genetically distmot with respect to the characters 
by which they are differentiate, but the ease with 
which crosses can be made between them suggests 
that they are oloselv related species 
A full report of the mvestigation is being prepared 
for pubhcation W F Hanma 

W Popp 

Domimon Rust Research Laboratory, 

Winnipeg Canada, Oct SI 


Synthesis of a Methoxykotose 
A 8 incTHOXYXKTOSB has been prepared by the 
condensation of dioxyaoetone CH.OH CH,OH, 
and a methoxralyocnc aldehyde, Cil|OR CH 
(OCR,) CHO Ihe method of synthesis is proof of 
the position of the methoxyl group and such a struc 
ture cannot form a fuitui nng 
Pure dioxyaoetone was obtained from nitromethane 
by the method of Henry and Piloty Neither 
a methoxy glyceno aldehyde nor its acetal had been 
prepared but the latter was obtained by methylatum 
a chlor oxypropiondiethylaoetalwithsMiummethyr 
ate, a chlor p oxypropionacetal being formed from 
acrolein through the mtermediaiy of p ohlorpropion 
acetal and acroleinaoetal by a modifloation of the 
methods described by Wfibl and Witsemaim The 
required acetal was obtained as a colourless hqiud 
distilling at 100’ 102’ C /6ram This was readi^ 
hydrohsed by dilute mineral acids and the aldehvde 
produced was converted mto the bromphenylhydra 
sone derivative and mto the condensation prMuot 
with phloroglucmol The preparation of these de 
nvatives and the analysis of the acetal proved the 
identity of the aldehyde 

The conditions us^ by Fischer in bis synthesis of 
a aorose were modified to suit the condensation of 
dioxyaoetone and a methoxydyoeno aldehyde and 
the optimum results were obtamed by allowmg a 
0 per cent aqueous solution containing 0 20 per oent 
of banum hydroxide to stand at room temperature 
for a period of three weeks 
Ihoxjmoetone is m equihbnum m aoueous solution 
with sdsceno aldehyde, and hence, uieoretioaUy, it 
should be possible to obtam as a result of this con 
densation four inactive 0 monometiioxyketoses, the 
oorre^nding eight insotave 0 monomethoxyaldosee, 
and the twelve racemic forma of the non methylated 
bexoaee *^0 number of possible osasones is only 
eight and it was not oonsiaered likely that the non 
namylated osasones would be formed m a^ quantity 
Further, from analogy with the work of Ascher and 
Schmidt it was expected that the bulk of the product 
would consist of a single racemic form These expeo 
tations were realised, but it may be noted that for the 
purpose m hand the aotual idmtity of the sulMdanoe 
prodnoed was immaterial, the aim bemg to synthesiae 
a ketose which could not possess a f uran structure 
Treatment of the reaction mixture with pbsnyl- 
hydrasme under the usual conditions gave an mopurs, 
crystalline substance and a tarry mass The tomwr 
proved to be aoetylphenylhydrasine, whilst from the 
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latter a mixture of osasones was isolated with oon- 
Biderahle difficulty Repeated fractional orystalliaa 
tions from ethyl acetate gave two mam fractions of 
osasones, a la^er fraction melting at 188° C and a 
smaller fraction melting at 180° C These gave 
anal^cal figures oorreqxmdmg to a pure mono- 
methoxyhexosasone From anidogy with the work of 
Fischer on a aorose and on a consideration of the 
melting pomts of the known methylated and non- 
methylated osasones the former product was con 
siderM to be inactive 0 monometboxyfructoessone 
and the latter inactive 0 monomelhoimorboaaxone 
The monometboxyhexosasone (m p 183’), of vduoh 
30 grams were obtamed (from 0600 grama of aero 
lem), was converted throu^ the osone mto the oorre 
spending monomethoxyketose by a modification of 
Fischer s method Five grams of a crystalline material 
melting at 80’ 80’ C were obtained which gave 
analytical figures corresponding to a pure mono 
methoxyhexose Treatment at room temperature 
with methyl alcohol containing 1 percent HCl showed 
that fructoside formation was complete only after 
48 hours This was evidence in favour of a sugat 
which cannot exist m the y form since the formation 
of y methylfruotoside is complete after one hour 
The monomethoxymethyUiexoside was methylated 
by treatment with methyl sulphate followed by two 
successive methylstiona with Purdie s reagents 
Towards alkalme permanganate this tetrametnoxy 
methylhexoside behaved as a normal sugar derivative 
and the rate of hydrolysis also corremxmded to that of 
normal tetramethoxymethylfruotosiae Hydrolysis of 
the Bsmthesised hexoside was complete on refluxing 
with 3 per cent aqueous HCl for three hours and the 
product was isolated as a syrup m the usual way 
F^m this syrup tabular ciystals were obtamed by ex 
traction with h^t petroleum which, after repeated 
crystallisations, melted at 96° 80° C There was 
no depression of melting pomt on mixuig with an 
authentic specimen of normal tetramethoxyfruotose 
Nitno acid oxidation gave a tnmethyl iMtol amd 
which on further oxidation with alkalme permangan 
ate yielded a tnmetbylarebonolaotone The curve 
of apparent qpeoifio conductivity plotted against time 
obtained by observations during the hydrolysis of the 
lactone denved from the syntheeised tetramethoxy 
hmcose was almost identuM with the curve nv«i 
imder similar conditions by the lactone denved from 
normal tetrametboxWruot^ but was sharply differ 
entiated from that givm by the lactone corresponding 
to tetramethoxy y fmetose 
From these expemnenta it is shown that the 
synthesiaed 0 methoxyhexose and its denvatnrea 
have exactly similar properties to those of the methyl 
ated denvatives of normal fructose, and that Qi» 
synthesised hexose was m fact the racemic form of 
0 monomethoxyfructose Since the methoxyhexose 
produced by condensation could not possess a 0 atom 
nng, and of the other possible nng structures the 
pyrsnose is considend to be the most likely, this 
evidence, obtained from a field hitherto unexploited, 
proves conclusively tiiat noimal fructose and its 
denvafaves cannot possess a furaaoee structure and 
lends support to the accepted pyraaoae constitution 
A parallel expenment is m pro g re ss with the object 
of tyntheaiBing a 6 methoxyhexose 

Buo Fbaiix Hmuaxr 
WiLnum H Lnnixu, 
Chemical Research Laboratories, 

School of Fhamuuw of the 
Fhannaoeutaoal Society of Great Bntain, 
XTuvernty or London, 

17 Btoomsbory Square, Ijondoo, W 0 1, 

Nov 4 
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Double ReCractliiA Structure of ' Corex ’ Glaee 
Som yoen ago I found that aihoa tdaoe ahowed a 
doubly refreotmgatraoturo (PToo Roy i8oo,A,vol 98, 
p f84 1 19*0 Abo ProB OptMoil OonvtniMit, Port 1, 
p 41 , 1926) Thu Btouoture u quite dutmot from 
due to bad annealing, and aeems kmdred to the 

* liquid oiystab ’ of Lehmium Nothing of the kind 
oould be found m the ordinary gUuMee oonautmg of 
aihoa with metallio oxidea 

I now find that the ultraviolet tranamittmg 

* Oorex * of the Coming Co abowa a aumlar 

gtiuotuie Thu f^aaa u said to oonaut in the mam of 
oeloium phoephate, though I have not aeon an anolysu 
The subleot evidently requires detailed examination, 
which I nope to make aa opportumty allowa 

Ratiaioh 

Teriing Place, Chelmaford, 

Nov 14 


Energy Levela of Atoms In an Electric Field 
laaioA has recently g 

evidenoe that Stark leveb u 

mteroeot {Set Pem ,I PC S , Tokyo, No 260 , 1930) 
With inoreaamg field, the leveb awroaoh to a limit 
mg separation and then recede Thu feature of the 
mvestigation was limited to leveb with equal m but 
different n values 

itioe on a plate which has been published 

(Neon , Foster and Rowlee Proe Boy Soe , vol 123, 
p 80 , 1929) a good illustration of thu pomt for the 
cose where the leveb have the same principal quantum 
number The diffuse Ime approaohea the 

sharp line - 7r, aa the electno n^d increases 
(Fig 1) Wnm the separation (26 cm ‘) u but a 



ns 1 , 


fraction of the almost constant separation observed 
for the other components with (mitiol) mi =0, it turns 
abruptly and retains constant duplocoaoent up to 
the muTiTniim external field 
In the paper referred to, Ishida reproduces some 
remarkably fine plates whi^ give strong support to 
the theory of the Stu-k effect m hehum (Foster, 
Ptoe Boy Soe , yoi 117, p 187, 1927) On two 
pomta, however, hu mterpr^tioiu lead him to vary 
Striking ooncluBioxu at vononoe with the theory and 
with earlier experiments (Foster, Proo Boy Soe, 
vol 114, p 47 , 1927) I should like to suggest views 
wbudi (if correct) will place the new results m harmony 
with prevtous work 
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The oonolusuuu reached by Ishida are (1) that the 
sebotion rule Am nO, ± 1 u broken, and (2) that 
hitherto unknown senes lines have been discovered 
m the hehum spectrum The selection rule u ap- 
parently broken oy the appearenoe of a few weak r 
components having the same wavs length as oorre- 
I spondmg mmnbeis of the stremgest group of v com- 
ponents (m =8 m imtial state) Thu u not on effect 
I due to the larger fields he employs, smee m hu photo- 
graphs It peieists m moderate fields (hi any one 
plate it u found only where the oorreepoiuung r 
component has extraordinary strength, yet it fads to 
appear on the plate showing the mtense yellow hne 
\6876 Thu irregulanty attracts one to the posnbb 
view that an imperfect adjustment of the double- 
image prism with reference to the axu of the Lo 
Surdo tube may account for all that has been obswved, 
and allow the selection rule to iqiply here as ebewhwe. 
But even with thu adjustment correctly made, thu 
phenomenon has been obewved, and attribute to 
an occasional confusion of the fields m a Lo Surdo 
source (Foster, Aetnmhye Jour , vol 62, p 286 , 
1926) 

The second point u concerned with r oomponmts 
which vanish or become very weak as they pass under 
the eoro field position of the P - P combination line 
(or & -S or p p or » «, as the case may be) of Ihe 
poup to which they belong Thu phenomenon has 
been observed m many experimmts (Foatw Phys 
Jtev , vol 28 p 667 , 1924 , Jour Prank Inet , vol 
209 p 686 , 1930) Nevertheless, Ishida regards the 
lines as entirely new at the pomt of reappeaiance 
One can understand that the doping linea are out off 
vertically, and doubtless appear to pomt to zero field 
poaitions near those of the P -P Imes But as bJuda 
observes, there are no terms m the well known normal 
hehum speotrum which can account for such ongms 
It u doubly difficult therefore to deny the thMiy 
which on thu pomt has already received adequate 
experimental support J 8 Fostkb 

HoGiU Umversity Montreal, 

Oot 16 


Determination of the Abundance Ratios of 
Isotopes from Band Spectra 
1 BFOBKDCY reported an intensity anomaly m the 
uotopu bands of boron monoxide (Natubb, Aug 9, 
p 203) which showed that the intensity ratio of 
isotopic bands does not always give directly the 
relative abundance of the isotopes The following is 
an account of the determination of the oorroction to 
be made m order to obtain the relative abundanoe 
from the intensity ratio, and is an abstract from a 
dissertation presented to the Umversity of Utrecht 
The mtensities of the heads of all the bands of the 
B*>0 ti system which appear on plates with exposures 
of four hours have been measured vanations of 
plate sensitivity were oorreotod for by companson 
with a lamp the spectral energy distribution of which 
was known The mtensity of each band was then 
divided by r*, r being the frequency of the bond m 
question, m order to obtain the square of the ampb 
tude of the virtual oscillators since it is the latter 
quantity which is additi\e By adding up the values 
of //■>* for all the bands having a common v , a figure 
was obtamed which gave a measure of the number of 
bW) moleoules m the v state This was done for 
Ihe dillerent e* progressions, and so the number of 
molecules m the different v' states was determined. 
The graph (Pw 1) shows /(£ ,), the number of BiK) 
molecules m these states, juotted as a function of the 
vibrational energy K\ 

t2 
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If it be now anuined that the aeme function holde 
for B>*0, then the ordinates drawn throue^ the energy 
values of the vibrationsl states of Bi*0 will give ^ 
number of these molecules m the various o states , 



these states are shown by the dotted lines It is 
evident that the isotope mtonsity ratio for bands 
from the V = 3 state wiU be considerably higher than 
that for the bands from lower v states The table 


Band 

03 

14 

1 6 

20 

30 

87 

Intensity ratio 
ot isotopic „ 1 
bands “j 

aa> from lines v 
6 »i from heads b 

3 66 

3 49 

8 20 

3 41 

3 63 

3 34 

8 22 

3 49 

3 42 

360 

3 17 

3 46 
3 40 

430 

4 38 
406 

Average 

3 66 

336 

3 47 

3 37 

3 40 

424 

Correite 1 for 
plate eewn 

3 63 

3 44 

3 60 

3 48 

360 

4 37 

AErWE') 

1 

OOK6 

0 086 

0 06 

0 06 

121 

Isotope ratio 

3 63 

360 

3 61 

366 

368 

3 61 


Hau IfOtope B«tlo-S U±0 OS 

ronrospoiidri g Atomio WshBit (eoRMtlns for 0 ' ud O •)— 10 794 


shows the eorreotions f(E )lf{E *,) obtained from this 
curve by which the measur^ intensity ratios must 
be diviaed in order to obtain the real relative abun 
dance of the isotopes More complete data (which 
refer to Chilian boion) are given than were contained 
m the previous commumoation, and a collection for 
cliange m plate sensitivity with wave length has been 
made The very good agreement of the corrected 
isotOM abundances determined from different bands 
m^ be pomted out 

In a recent letter (Natubf, Oct 26, p 649) Sten 
vinkel has raven an explanation of the lugh ratio for 
the 3 7 band baaed on Ao supposition that Boltsmann 
distribution holds for the lower eloctrome level and 
that the v - 3 level is fed chiefly by molecules from 
the v''=l level, according to the I* ranch Condon 
principle It may be pomted out, however, that the 
number of molecules m the o' = 1 state, calculated 
from the Boltzmann law at a temperature of 470° A 
(found from mtensity measurements on the rotation 
lines of BO), is 1/370 that of the number m the 
o' 0 state It IB therefore difficult to imagine that 
the o' = 1 level plays any important part in itoternun 
mg the distribution m the upper eleotromo state 
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Further, the assumption that the Franck Condon 
prmoiple apphes to transitions caused by active 
mtrogon is open to question A Eluott 

Physical Laborato^, 

Umversity of Utrecht, 

Oct SO 


The Red Coronal Lino In Oxygen 
lit looking over my ^q>eotrum plates of oxygen I 
find some wmeb show not only the nelmlar lines X6S00 
and X6364,‘ which had not been produced m the 
laboratory before but also a strong hue X6374 20 
The wave length of this hue seems to be identical 
with that of the strong, red coronal Ime X0374 2 * 
Although this oxygen line is well known, I do not 
thuik that the above remarkable oomoidenoe has been 
previously pomtqd out This oomoidenoe m the wave 
lengths of the oxygen and the coronal line, and also 
the fact that the une occurs m an isolated position 
m the oxygen spectrum when only Imes of O I were 
present would seem to mdicate tMir identity and is 
strong evidence of the presence of oxygen m the sun s 
corona 

This oxygen coronal Ime is still unclassified and its 
Zeeman pattern has not been observed Possibly it 
represents a forbidden tnmsition between terms still 
unknown Such a study would be very mterestmg 
in throwing hght on the spectrosoopio nature of its 
end terms and in helping to explam the nature of the 
solar corona Jobn J Hopfikui 

Umversity of Cahfomia, 

Berkel^, California, 

Oct 30 

> Pm I n Pit ViUimnMniJrXiinim *4 7o2 , 1030 
' ( smpbell an I M ore I ublTiatioDS of toe Uck Olwrrvatoiy 
AUMiaSlS S 1018 


The Compound SnSb 

Dubimo an investigation of the crystal structure of 
thoSn Bb alloys the compound SnSbnas been found to 
give an excellent X ray powder photograph of the well 
known pattern common to sodium ohlonde structures 
The atomio numbers of tin and antimony are 60 and 61 
respectively and as m potassium chloiide— having 
atomio numbeiB 10 and 17 respectively -odd order 
reflootions fiom the 111 pluios are absent The results 
obtained from measurements on the him are given m 
the accompanying table Observed and calculated 
values of the plane spaoings are in very good agree 
ment The observed intensitioB of the lines on the film 
are also in agreement with calculated mtenmties 


Data ntoM Powdkb Pkotoorafr or SnSb 
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mving four moleoulea of SnSb per unit cell as required 
by a sodium ohlonde lattice 
The arrangement of atoms into a sodium ohlonde 
type lattice would mdioate that the oompound u lomo 
m ohataoter This teqmres the tin to be tnvident 
From foimulse given by Pauling {J Amer them Soe 
40 , p 705 , 1927) the oaloulatra lonio radii for Sn+* 
and Sb * are respectively 0 75 and 2 46 A which 
wh«i built up mto a sodium ohlonde structure gives 
a lattice constant 6 40 A in poor agreement with the 
observed value However the atomic radii fur tm 
and antimony for co ordination number 8 are 1 53 and 
1 66 respectively (Qoldsohnudt Tnms Faraday Soe 
85, p 263 1920) and for co ordination number 6 

these are reduced to 1 484 and 1 613 A Such radii 
would give a lattice constant of 6 00 m good agree 
ment with the experimental value 0 092 A 

rhe structure of SnSb is found to persist over the 
range 46 to 60 jier cent tm with some mange of lattice 
constant showing that both tm and antimony are 
solublemit Ihisagreeswiththeequilibnumdiagram 
given by Broniewski and bliwowski (Comptea rmdua 
186, p 1616 1028) although they thought a com 

pound. Sn,Sb, exists at the end of this range — at 
60 per cent tin Our X ray analysis however shows 
that the compound is definitely SnSb with a range of 
solid solution on either aide The solution of tm and 
antimony by the compound can be readily undeistoo 1 
smee both metals have acidic and basic i roperties In 
addition their atomic numbeis an 1 atomic dimensions 
are practically the same so that one atom of tin o > ild 
be replaced by one of antimony and vice versa 
The solution of antimony up to 4 | er cent catiai s a 
change of lattice constant from 6 092 to 6 106 A 
Before anneahng the solution of 10 fior cent tm causes 
a defimte expansion to 6 124 A but after annealing 
there is no measurable change 

A microphotograph duo to Di J E bteal (/ Inat 
JUeiah 22, p 127 1019)ehowsexoellentcubiccrystal8 
of bnSb Many of them were observed to be perfect 
cubes having angles of 00° at each comer The 
crystals have also been observe 1 as the haid con 
stituent of tm base bearing metals 

A full account of the investigation of the crystal 
structures of the complete system is to appear else 
where 

W MOKBIS JONlBS 
E (jr Bowen 

Physics Department 
Umveraity College 
Swansea, Nov 6 


Gauss of High Winds of Oct 19-20 1917 
The remark on p 633 of Natuhf of Oct 18 
(Histone Natural Events Oct 10 1020) that 

Owmg to the unexpected development of a bwo 
metnc depression a very strong cold north east 
wmd spiang up at some height above the ground 
does not state the facts correctly and gives a mis 
leading impression of the cause of the high wmds 
at an altitude of 10 000-20 000 ft on the occasion ir 
question 

The winds at those heights over south east England 
and northern France on Oct 19-20 1917 were 
northerly and not north easteriy These winds 
occurred over a region where the honsontal 
gradient of pressure was insignificant at sea level 
This insignificant gradient however became a stoop 
west to east gradirat at great heights owmg to the 
fact that there was a steep honsontal gradient of 
temperature in the upper air also from west to east 
The strong northeriy wmd was simply a thermal 
wmd Qenetally t& actual wind is oodipoundod 
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of the thermal wmd and the wind arising from tiie 
honzontal gradient of pressure at sea level On this 
occasion as the latter was practically nil the actual 
wmd was practically coincident with the thermal 
wind 

A reasonably complete account of the conditions 
at the time is mven in Vol 4 of Shaw s Manual 
of Meteorology ^ p 112 along with the explanation 
of the phenomenon I find on looking up my records 
that I gave the facts and the expumation to the 
General 8tafl at G H Q France on Oct 23 1917 
E Gold 

8 Hurst Close London N W 11 
Oct 24 


Col C old is no doubt fundamentally correct as to 
the cause of the high winds of Oct 19 20 1917 My 
version agrees with that in McAdie a book Man and 
Weathei ^ p 12 which luns But a depression 
developetl in the Atlantic west of the British Isles 
and the light vaiiablo winds charaotenstic of settleil 
fair weather weie touted quickly by cold north 
or north oast wmds of 20 metres oi mr re i er second 
The airships fiom midnight until 7 am were earned 
south an 1 somewhat east at a speed of fifty miles 
an houi A olosei examination of the facts how 
ever shows that this view of the mechanism is too 
Bupeificial The Wbitkb ox the Note 


Sdentlflc Inexactitude 

In Naiuio of Nov 8 p 726 Mr Darling ontioises 
a certain sentence m a recent book on '^und 
Ihe sentence m quostmi A clampod steel bar 
electn ally maintaine 1 is sometimes emi. loyed as a 
rc ugh Stan laid of frequency u desciibecl as un 
fortunate and incs rrect an 1 is given as an 
examj le of a tendency towards scientific slang 
Mr Dai ling h ui eftect suggestuig that all state 
ments must be expltcU ui eveiy detail nothing must 
be imilied Ihe sentence to which he refers is 
taken from a sectic n entitled Transverse vibrations 
of elastic bars an 1 fr m a sub section commencmg 
(24 linos away) F lectiomagnetic meiho Is i f mam 
tenance of the vibrations One might reasonably 
ex{ ect therefoie that even a reader not conversant 
with the subject w iild understand that tlie words 
m vibration are implied after thi wcid mam 
tainel in the sentence quoted I consider his 
alternative^! (jerated oi driven no better 
than the wor 1 actually used 

If all statements weie explicit and nothing unphed 
a scientific book or any other class of book would 
make very lull reading Mi Darling s method 
applied to such well kn wn expressions as an oscillat 
ing circuit aieversingswit h a projector screen 
and so on woiil 1 lead to extremely laboured and 
arousing English Abbreviatun is essential to pro 
gress provided that it is not earned bevond the 
mtelleotual limits of the reaier and I consider that 
the abbreviation in the sentence Mr Darling quotes 
IS entirely justified 

Applying hts views to the opening sentence of his 
letter what docs Mr Dai ling mean exactly when he 
says a leader may be completely fogged T 
Presumably he does not really mean the reader is 
fogged any more than the sentence quoted means 
that the tumng fork is mamtained T Ag^ what m an 
unfortunate sentence T The English language is 
based on such slang 

A B Wood 

Beaumont , Hampton Hill, 

Nov 13 
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The Lochaber Hydro*EleGtric Power Undertaking. 

By Dr. Bbysson CxTmnirQBAV. 

rpHB remarkable engineeriTig enterpriae known as considerable dep^, of the order of three to fonr 
J- the Loohaber Hydro-ElMtrio Power Under- hundred feet. The oatohment area of the dishriot 
takinff, the first and main portion of which was oovera sli^tly more than three hundred square 
brou^t to a successful completion early In the miles. The average annual rainfall reaches a maxi- 
present year, embodies a number of novel and in- mum of 160 in at the of Ben Nevis and falls to 
teresting features which justify a more extended about 40 in. at Laman Kldge. The miniTnum and 
notice than could be {^ven in the brief paragraph in maximum reoordedon the summit of Ben Nevis ate 
Natubx of Aug. 9, p. 213, describing the visit of 108 in. and 240 in. respectively. In records oover- 
H.B.H the Duke of York to the works of the ing a period of nineteen years, the wettest month 
Loohaber Water Power Company. The scheme, ptMuoed 48*3 in. and the wettest day 7*3 in. 
whiohisoneof the moat remarbible of its kind and So far, operations have been confined to the 



certainly unique in importance in Qreat Britain, 
was promoted by the British Aluminium Co., Ltd., 
under the direction of Mr. Murray Morrison, director 
and general manager, who, with the late Mr. C. S. 
Meik, realised the latent poi^bilities of water power 
oontamed m Looh Tieig and Loch Loggan, and 
devised a plan for their exploitation for the yco- 
duotdon of aluminium in a factory at Fort William. 
‘The work has been executed to the desi^ and 
under the supervision of Mmsts. Meik and Holorow, 
civil engineers, of Westminster. 

Lochs Laggon and Treig are two natural storage 
biurinn in the Loohaber dutriot of InvemeBS-shire, 
with surface levels some 800 feet above the sea. The 
former is about seven miles in len^, with widths 
varying from a quarter to five-ei^ths of a mile ; 
the latter, looatM seven miles or so from Looh 
Laggan, has a length of five miles and a width of five- 
eignths of a mHem its widest part. Both loohs have 
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development of that part of the scheme which 
afieots Looh Treig, and they have comprised the 
driving of a tunnel from the looh to a point just 
above Fort William, where the aluminium faotc^ 
is situated, together with the building and equip- 
ment of a power house. The tunnel was a remark- 
able project. It has a length of almost exactly 16 
miles, appeoiably lai^ than the Simplon (12^ 
miles) or, m fact, any Enuropean railway tunnel. In 
length, it is only exceeded by the Shandaken tunnel 
for the water supply of New York, which is just over 
18 miles long, but this has a smaller oross-seotion, 
measuring 10^ ft. by 11^ ft. The transverse section 
of the Lo^ber tunnel, though composed of several 
different segments, may be described as rougUy 
oiroular with a diameter of 16 ft., the hei^t bmng 
4 in. less than the width. The interior lining is m 
oonorete, faced witii carefully smoothed cement, in 
order to reduce sldn friction to a miniiiinm. 
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The strata Along the route of tiie tunnel raned m 
ohazaoter from my gramte of a very hard and oom- 
paot nature at we Fort WiUiun end to sohiste (mua 
•oluat at Looh Treig) and porphyry with mtervemng 
layers of ted gramte, fla^tone, etc Such diverse 
material rendered dnlling operations difSoult and 
arduous, but happdy there were no troublesome 
oomplioations doe to the presence of excessive water 
Oommenoed m tiie summer of 1026, the bore was 
opened from end to end m February 1920 Driving 
was done from twenty two faces m addition to the 
end headings, there were seven horizontal adits 
from the mountam side and three vertical shafts 
The total length of the adits, which ranged indi 
vidually from 400 ft to 1440 ft , was 6360 ft , and 
the aggregate depth of the shafts, which ranged 
from 14S ft to 356 ft , was 1030 ft 
The tunnel undeigoes two suooLssive enlargements 
in its course for the purpose of receivmg, as in 
fluents, eleven mountam streams, which are m 
this way incorporated m the mam flow The 
streams, or winter torrents, have been mteroepted 
by dams and diverted mto artifloial conduits, 
rectangular m section with rounded corners The 
water is abstracted over the crest of a weir m 
each dam, so as to out off the passage of stones 
and heavy dobns, while the weirs themselves are 
protected by gnds, m order to intercept floating 
objects, tree branches, etc The dams are also 
equipp^ with valve controlled flushing pipes for 
dealmg with silt accumulations, and spillways for the 
surplus flow m times of flood The wafts by which 
the water is dehverod mto the tunnel are Imed with 
concrete and are divided by a pcutition wall, extend 
mg from top to bottom, mto two tubes, one of which 
IB the water passageway, and the other, with a vent 
earned well above the top of the water tube is a 
means of escape for the air sucked m by the water 
The pipe lines, 3200 ft long, leading from the 
tunnel to the power house at the Fort William end, 
are to three m number For the jpresent, how 
ever, only two are m service, the third line bemg 
blanked off The two hnes installed are formed 
of steel platmg, from | m to 1} m thick, and they 
vaw in diameter from 70J m to 66 m They are 
m % ft lengths, with lap welded jomts 
The power house on we left bank of the River 
Loohy u 270 ft long by 65 ft wide Its position, 
half a mile from the nver, has necessitated an ex 
oeptionally long tail race of a thousand yards, but 
the arrangement is justified by the corresponding 
saving m pipe Ime For the present, less than hau 
the generating plant contemplated for the full 
wormng of the undertaking is installed There are 
five mam turbo generator umts, of 10,000 horse 
power capacity apiece Each unit comprises a tur 
Dine of the Felton wheel type, dnving two generators 
on the same bedplate The generators are direct 
current machines operating at 300 volts and 260 
revs permm In addition, there are two subsidiary 
turbo generators, each of 1250 kw capacity, witn 
alternators, hnj^btse, 50 period, 400/440 volts at 600 
revs per nun The gross head available as yet is 764 
ft , but when Uie su^aoe of Looh Tieig is raised as 
mtended, the gross head will be morea^ to 800 ft 
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As jmviously mentioned, the exploitation of 
Looh Treig is only a part (although as regards con* 
stmctionsil difficulties the mam part) of the whole 
scheme, which m its entirety envisages the molusion 
of Looh Laggan m the supply service, and moreover 
proposes by the aid of aftificial works to amplify 
and extend the resources of the whole catchment 
area The minimum level of Looh TAggan m times 
of scanty rainfall is 818 ft above Ordnance Datum, 
and by dredgmg the outlet it will be possible to 
draw it down to 804 ft In times of heavy rainfall, 
however, the surface level rises to 820 ft above O D , 
and it IS proposed to maintam it normally at that 
level by the construction of a dam not actually at 
the extremity of the lake, but some distance down 
the River Spoan which drains the loch mto the 
River Loohy, and so m turn into Looh Linnhe 
and the sea The dam, which will bo 700 ft long 
and 130 ft high, will, therefore, form an additioncu 
reservoir, to be known as the Spean Reservoir, 
which, hnked up with Looh Jjwgan will afford a 
combined area of 2440 acres andenable a depth of 
16 ft to be utilised for power purposes 

The surface level of Looh Troig is also to bo raised 
from its present normal level of 783 ft to 819 ft 
above O D , that is 1 ft below the impounded level 
of Looh Laggan and the Spean Reservoir, with 
which it will be connected by means of a tunnel 
16 ft m diameter The tunnel will have a length 
of nearly three miles and a fall of 41 ft so that 
the full available supply from Loch Laggan and the 
Swan Reservoir wiU flow into Iioch Trtig and the 
whole system be unified 

There are other sources which it is intended to 
utilise m sucoeoding stams moluding the River 
Spey and its tnbut^ the Mashie By building 
a weir across the former, its level will be raised 
during flood time by about 30 ft resultmg m the 
formation of a reservonr nearly two miles long, 
attaining a width of just under half a mile at its 
widest part The crest level of the weir will bo 
880 feet above 0 D , and m tunes of flood the excess 
over the normal flow of the nver will be conducted 
through a condmt, nearly three miles m Icns^, to 
the River Pattack one of the influents of Looh 
Treig An interesting mmt about the arrange 
ment is that while the River Spey flows eastwe^ 
and duoharges into the North Sea, by the forma 
tion of this reservoir and condmt some of its water 
will be diverted westward, via Loch Treig, mto the 
Atlantic 

This does not by any means exhaust all the 
potential sources of supply There are several 
other streams the waters cn which will be controlled 
and directed mto the general storage reservoir of 
Loch Treig, which, by reason of its mimmum nethead 
of 696 ft , enables one horse power to be realised for 
every five gallons of water per mmuto falling there- 
from mto ue power house at Fort William 

Such m brief outline is the present position and 
the programme of future development The com 
pletion, m due course, of the undertaking will crown 
an enterprise which, even m its present stage, is a 
unmue outstanding achievement m tto annals 
of wtuh water power development 
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The Tercentenarr of Cinchona in Medicine. 


F the dispensary of the Hospital de Santo 
Spinto in Rome, there is preserved a quaint 
fresco which bears the inscription 

Aegrotat Lunae ooniux Chmooma febnm 
Cortioe nurando pooula tmota fugant 

It dopicts the Countess of Chinchon receiving from 
the hands of an Indian warrior the rare and 
wondrous bark which cured her of her fever 
Probably the South American Indians knew the 
virtues of this bark long before the advent of the 
Spaniards, but apparently they attached little 
importance to it Their story is that a native 
drwk from a pool of water into which a omchona 
tree had fallen and so was cured of his fever 
In 1630 Juan Lopes Canirares Spanish corrtgtdor 
of Loja in Ecuadoi, proved the efbcacy of the bark 
of the fever tree {Palo Calenturaa) He w said 
to have recommended it to the Countess, and his 
IB the first known instance of the use of qumine 
or cmchona bark in medicmo Qumine has now 
come to be highly valued and used throughout 
the world as indispensable for the cure and combat 
of malarial fever So the tercentenary of the 
first use of qiunine in medicine is this year being 
celebrated in Bntain, Ameiioa and elsewhere, 
and it IB appropriate to recall the outstandmg 
mcidents m the history of its utilisation and pro 
duction 

The Countess of Chinchon, wife of the Viceroy 
of Peru returned to Spam from Lima m the year 
1640 She brought with her a supply of the 
precious bark and, soon thereafter, the valuable 
properties of Countess s Powder became widely 
known in Euiope Nine yeais later, and for the 
ensuing twenty years considerable quantities of 
the bark were sent from Peru to Spain by Jesuit 
fathers Their brethren at home were responsible 
for its distiibution throughout thur own and 
neighbouring countries, and thus the powdered 
ban came to bear the name of Jesuits Powder 
There is evidence to show that bv the end of the 
seventeenth century the use of the bark had 
roread to France, Italv, and Holland In England, 
Robert Talbor used the drug with great effect, and 
Kmg Charles II , whom he hud nd of a quartan 
fever, honoured bun with knighthood 
We owe our first defimte Knowledge regarding 
uuune yieldmg species and their goographicu 
istnbution to various French and Spanish 
Boientifio expeditions which visited South Amenca 
between 173? and 1862 

Liiuueus m 1742 named the genus CtncAona m 
memory of the great service to humamty rendered 
by the Countess of Chmehon Misinfonned as to 
her name, he spelt the word Ctnchona, and un 
fortunately died before the error was pointed out 
by the Spanish botanists Buu and Pavon 
There are sixty-five species m the »nus, but 
only three are worth consideration from we medical i 

r at of view, and these are C%nchona offinnalu, 
awetrvbra, and C Ltdgenana The genus is 
indigenous only m South America and the various I 
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species are found scattered through primeval 
forests m Colombia, Ecuador, Peru, and Bdhvia 
They are to be found on the slopea of the Andes, 
m roadless and uninhabited regions at elevations 
between 2600 ft and 9000 ft on the eastern side 
of the main range The Loia region m Ecuador is 
the home of C offic\fud%a and other ' crown barks ’, 
so called because they were reserved for the use 
of the royal pharmacy at Madnd C aucetrvbra, 
the red bark is found on the western slopes of 
Mt Chimborazo, while the seed of C Ltdgenana 
was obtamed from Coroioo provmce in Bolivia 

For many years the oollrotion of bark m the 
forests was uncontrolled Ruthless methods of 
exploitation by which the trees were killed long 
before thev had yielded their full quota of bark 
made supplies more and more difficult to obtam 
By 1847 no good bark was avadable withm a 
ten days march of inhabited country Protests 
were raised and measures for protection and 
planting were suggested, but no safeguarding 
legislation was enfoiced Meanwhile, the demand 
for the bark in Europe hod greatly increased, and 
scientific men in various countries, perturbed by 
the difficulties of obtaining supphes and the ex 
travagant methods of collection began to urge 
their governments to mtroduce cinchona to theur 
own colonies Dr Royle, curator of the Botamo 
Garden at Saharunpur, recommended that cm 
chona should be planted m India, and the Dutch 
botanist. Dr Blume, made a similar proposal 
with regard to Java 

The distinguished French botanist. Dr Weddell, 
whose monograph, Histoire natureUe dos Qum 
quinas , is one of the most important contnbu 
tions to the hterature on this subject made two 
expeditions to Bohvia, m 1847 and 1862 He 
brought seed of C Calxaaya to Europe, from which 
plants were raised both in the Jardin des Plantes 
m Pans and m the Royal Horticultural Society’s, 
Garden m London Some of these plants eventu 
ally reached both India and Java 

For the extensive plantations contemplated, 
further supphes of plants and seed were necessary, 
and in 1861 Justus Karl Hasskarl, then supenntend- 
ent of the Botamo Gardens at Bmtenzorg, soiled 
for Peru After many adventures he succeeded 
m reaching Java m 1854 with a number of plants 
of a species which, unfortunately, turned out to be 
of ve^ httle value and was given the name C 
Pahvdxana 

Sir Clements Markham with his fellow labourers. 
Dr Spruce, Mr Weir BIr Cross, Mr Pritchett, and 
Mr I^mr, were successful m introducing cmchona 
mto Inma, m vanous consignments of plants and 
seeds, sent between the years 1861 and 1878 

Markham and Weir set out for the Caravaya 
forests m the spnng of 1860 and reached the valley 

the Tombopata^ver in May On then* return 
journey they met with considerable opposition, 
for the local government, fearing the rumation of 
their monopoly in the supply of bark, did their 
utmost to prevent the export of cinchona plants. 



November 20, 1930] 


NATURE 


861 


By following a deviovu route the enlorers amved 
at the port of Islay on the coast of Peru in June 
with a supply of jdants whioh were plaoed m 
Wardian oases and shipped to India via Panama 
and the Red Sea 

Spruce and Cross were successful m ooUectmg 
seed and plants of C aucctrvbra, the red bark, 
from the slopes of Mt Chimborazo, and these were 
shipped from Guayaqml m January 1861 Cross 
made several subs^uent expeditions , he went to 
the Sieorra de Cajanuma from Loja in the autumn 
of 1861, bringing back seeds of i officMudia , 
twice he visited the forests of Pitayo m the extreme 
south of Colombia to gather seed of C jntaytnM 
and finally, in 1877, he travelled to the upper reaches 
of the Caqucta River to obtam the seed of C 
Caluaya and the soft Colombian barks Pritchett 
collected plants and seed of the grey baiks C 
mhda, C murantha, and C peruviana, fiom the 
Huanuco forests to the north of Lima 

Charles Lodger was engaged on his own account 
in the bark and alpaca wool trades m Peru He 
hod made several expeditions to obtain baik, 
m one of which his partner, Mr Backhouse, 
was murdered by the ('huncho Indians and Ledger 
had only escaped with his life Knowuig the 
desire of the British and Dutch Governments to 
obtain seeds of the best species, Ledmr sent his 
old Indian servant Manuel Mamam to ^e cinchona 
forests in the region of Coroico Mamam faithful 
to his trust, persevered and at length, after several 
yeais of search, debvered seeds from the best 
(the roja) trees to his master But he had loused 
the enmity of the Bolivians and soon afterwards 
was thrown into piison, beaten and half starved 
Robbed of all he possessed he died of the ill 
treatment he received Manuel Mamam deserves 
to be remembered, for to him we owe the seed of 
C Ledgenana It is this species which in cultiva 
tion yields the highest percentage both of quimne 
and of the other alkaloids, and the productiveness 
of the plantations both m India and m Java is duo 
mamly to the richness of its bark 

In the introduction of cinchona to India, the 
Royal Botanic Gardens, Kew played an impoitant 

r , not only by raising plants from seed but also 
tending those which amved from Panama 


so that they might recuperate ere they faced tlie 
Is of their further journey through the Red 
Although there were many casualties among 
the plants which were dispatched from South 
Amenca, some eventually amved safely in India 
From small begmnmm made in 1861 the large 
plantations in the Nilgins and m the Darieeli^ 
distiiot of Bengal were gradually estabbshea 
To Mr Mclvor, of the Government Gardens m 
Ootaoamund and to Dr Anderson of the Royal 
Botanic Gardens Calcutta the task of developing 
the plantations was entiusted, and Dr Anderson 
was succeeded by Mr C B Clarke Sir George 
King, and tSir David Pimn We owe to them, too, 
a debt of gratitude They have built up a great 
enterprise In India we hive now under cinchona 
some 3'500 acres yielding about 40 000 lb of 
quinine each year India however, is the only 
country within the Empire in which cmchona 
IS seriously cultivated 

Much has lieen ictomplished but there is still 
much to be dune The potential demand for 

f uinine is far in excess of available supplies 
ndia provides only about one thml of the amount 
of quimne she herself at present consumes It 
has been estimated that in order to have any effect 
upon her malarial problem she would have to 
increase her production by eighteen times and 
what of the needs of the rest of the Empire and the 
800 000 000 people who suffer from malanal fevei * 
There can be no more fittmg maimer m which to 
mark the tercentenary of the first use of quinme 
than by reviving and renewing our efforts to 
men use the production of cmchona the pnncipal 
agent m the combat of malaria The problems 
to be faced aie the finding of further areas of 
suitable 1 vnd and the apphe ition of scientific ro- 
seonh to increase the output from existing planta 
tions May we look foiward hopefully to the 
time when the imitod efforts of the administrator, 
the medical officer the planter thi manufacturer, 
and of those responsible foi distiibution and 
propaganda have brought the scouige of malana 
well under control when Sinus no longer 
O er the feebler stars exerts his rays , 

Temho glory t for liw burning breath 
laints the rod air with fevers, plagues, and death 


Obituary 


Col J W Gifford 

C OL JAMES WILLIAM GIFFORD, whose 
death occurred at his home at Chard, bomerset, 
on Oct 27, m his seventy fourth year, was one of 
that select band of scientific workers of whom Sir 
William Sx>ottiswoode, Warren De La Rue, and 
others were brilliant examples , men who, m addi 
tion to them ordinary occupations, found time and 
opportunity to follow the pursmt of pure science 
for the love of it Col Gifford was by profession a 
laoe manufacturer, and at his death was managing 
director of the firm of Messrs Gifford and Fox, of 
Chard 

The present writer was first brought mto touch 
with Col Gifford m connexion with an mquiiy into 
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the so called musical prowrties of some sands that 
are found on the i oasts of Scotland and elsewhere 
these sands, when trodden upon, omit a musical 
note or squeak which becomes fainter and is soon 
lost altogether if the same specimen is used re- 
peatedly Col Gifford found, bj the simple opera 
tion of rolling the sand down an inclmed board 
several times, that the musical property was re 
stored, evidently by the removal of the fine dust 
of siboa that was pi^uced by the rubbing together 
of the grams of quartz 

On the discovery of X rays by Prof Rontgen m 
1895, Col Gifford entered with enthusiasm upon 
the new fidd of research and became an active 
member of the Rontgen Society, whic h was founded 
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by the late Prof Silvaniu P Thompeon, he 
soon became an authonty on the snbjeot Hie gave 
his aennoes to the members of the medical pro- 
fession at Chard and made many radiograi^ for 
them m the early daw of the soienoe 
Col Gifford s chief activity was, however, m the 
field of optica, and he was Uie author of many 
valuable papers dealing with the construction and 
improvement of telescopic lenses He was an 
active fellow of the Bo;^ Astronomical Society, 
the Optical, Microscopical, and other kmdred 
Societies, and oommumcat^ severed important 
papers to the Royal Society, m the Proeeedxnga of 
wmoh the followine are published The Refrao 
tive Indices of Pluonte, Quartz, and Calcite , 
“ The Refractive Indices of Water and Sea Water , 
"The Refractive Indices of Benzene and Cyclo 
hexane , and The Existing Lunits of Uniformity 
in producing Optical Glass 
Col Gifford was the author of a book on ' Lens 
Conmutmg by Trigonometrical Trace In a fore 
wor«f to the book, Pmi 1 Cheshire, formerly director 
of the Techmeal Optics Department of the Impend 
College of Science and Technology, pomted out 
that Col Gifford never rehed upon the glass 
makers catalogue for the optical constants of lie 
glasses, but determined these data for himself, and 
the excellency of the systems that he produced 
was undoubt^y due to this fact In the old 
Volunteer horce he held the position of hon 
colonel of the Fifth Somersets and when lie War 
broke out he took an active part m nulitsjy matters 
He was sent to the front by the War Ofltioe to 


report upon tlie proposed mtroduotion of giant 
peanaoopes for use m the tmnohes, and later on 
produoro a oonveniuit short high power telesoope 
for the use of ofiSoers 

Taking an active part m local affairs m Chard, 
Col Giffordwaschainnanof the Board of Governors 
at Chard School, ol which he was an old boy , and 
for many years he maintained at his own expense a 
nurse for the district He will be greatly missed 
there by all who knew him In 1883 he married 
Emma, daughter of Mr Ernest Bossiter, of Taunton, 
to whose assistance m his soientifio work he pays 
grateful tribute m many of his x>spers He had one 
son and four daughters, all of whom survive him 
J H GABranan 


Wu regret to aimounoe the following deaths 

Dr J W Evans C B E , Ii B S , a past president of 
the Geological Society and of Section C ((^logy) of 
the Bntiw Association, on Nov 16, aged seventy 
three years 

Dr E R Frazer, a distinguished pathologist and 
benefactor of the University of Oxford, on Nov 17, 
aged sixty three years 

Dr Q H K Maoahster, formerly principal of the 
Smgapore Medical College and editor of the Malaya 
MmxooI Journal on Nov 8, aged hfty one years 

Dame Mary Soharheb, D B E , a pioneer m medical 
education for women, on Nov 21, aged eighty five 
years 

Prof J H Teacher, St Mungo (Notman) professor of 
pathology at Glasgow Umvenity, on Nov 21, aged 
sixty one years 


News and Views 

spread lhan at present, it would be unreasonable to 
expect our poUtical leaders Ihemselvee always to 


DissATisvAOTioiT With the Governments decision 
to allow the Dyoatufts (Import Regulation) Act to 
expire on Jan 10 next is not confined to circles 
associated with an industry of exceptional national 
importance , it is shared by all those who have a care 
for chemical education and research m Great Bntam 
The mtimate relation which connects the existence 
of a flounshing dyestufb industry on one hand with 
the acquisition and (qiplioation of knowledge m many 
other branches of organic chemical science and on 
the other hand with the supply and faoilitiee for 
training of competent orgamo chemists has already 
been pomted out m the columns of Natobb This 
relation is patent to memben of the amentifio com 
mumty, and it should not be ddfloult of appreciation 
by those responsible for the oversight of our economic 
and educational destinies It is not our desire to 
enter mto the polemics of the pohtioal cwpeot of the 
matter, although it would indeed appear from re 
ports of Mr Graham s answers and Sir F Cunhfle 
Lister s question m the House of Commons on Nov 10 
that prejudice to the dye user could easily be avoided 
The substance of our protest is rather that, so far as 
the evidenoe at present available appears to indicate, 
the decision rests entirely on pohtioal opmions and 
ignores facts which relate both to the progress of 
^smenoe and to the maintenance of Bntash soientifio 
sta nd i n g Unfd soientifio education is more wide- 


exercise appropriate judgment m soientibo matters, 
but they are not thereby absolved from the duty of 
basing theur actions on questions of fact ascertained 
judicially or otherwue 

OaioiMATiNCi with Sir William Perkm s classic 
researches, the coal tar dyestuff industry m Great 
Bntam was an early victim to German scientific 
enterprise and organisation A tardy realisation of 
the place of chemical soienoe m the national economy 
bom of war conditions, followed by effective political 
action during the past ten years, haa resulted m the 
home production of dyes rising to so much as 93 per 
cent of the consumption, oomoidently there have 
grown up m the umversitieB of Great Bntam and m 
industrial laboratonee active schools of research 
directed towards a strengthening of the foundations 
of the chemical mdustnee m general This funda 
mental woric has been m large measure rendered 
possible by direct aasistanoe and by offers of employ 
ment by the mdustnes oonoemed Even wero it 
possible to Ignore the inindenoe of these developments 
on intelleotual momentnm, on future employment m 
parallel branohes of manufacture, and on health and 
comfort, there still remains the faot that a mtlliow 
pounds IS Qient annually m the purbbaae of formgn 
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dyes Depnved of eSeotivo proteotKm and enoourage 
mant, and expoaed to the full blaat of world oompeti 
tion m home marketa, the mduatiy may aurvive, but 
it oan aoaroely be expected to develop m the way 
which our national aeounty demanda It la eameatly 
to be hoped that the deoiaion which haa been an 
nounced la ammable to modification on reoonaidera 
tion, and that m the event of ita being oonflnned, 
alternative meana to encourage progreea m orgamo 
chemical induatry and education will be immediately 
aubatituted 

Ax the amuveraary meeting of the Ro3ral Society 
one hundred years ago, a new president had to be 
elected aa a auooeasor to Mr Davies Gilbert, who had 
resigned office Other changes were alao necessary at 
the tune, choice having to be made, respectively, of a 
new treasurer, eeoretary, and foreign secretary The 
oonsiderations attending an appointment to the presi 
dential chair were, m many aspects, peculiar, yet 
apparent At the period m question dissensions and 
breaches were nfe m the scientific hierarchy, due, it 
may be, partly to transmitted difierenoee, partly to 
lack of adaptabihty to oiuient movements m science 
The relevant history of this perplexmg era remains, 
however, to be written Two candidates for election 
were put forward (1) no leas a personage than 
URH Augustus Fredenok, Duke of Sussex, and 
(8) J F W Hersohel, the distinguished astronomer 
Mid physicist, designated m mfiuential oiroles as 
emmently qualified by hia varied and profound 
knowledge, and as one acceptable to men of science 
m Eliigland and m foreign oountnes Weld, the 
compiler, records that the seleotion of a president 
was left m the hands of the general body of fellows 
coming to the anniversary meeting The pubho 
]oum^ announced that m the b^ot the Duke 
received 119 votes, Hersohel, 111 It is of mterest to 
note here that Hersohel had been elected mto the 
fellowship m ISIS and when twenty one years of age, 
alao, that Faraday was a member of oounoil m 1830 

It was resolved that a deputation shovdd wait upon 
the newly elected president and inform him of the 
decision taken Further, it is recorded (m the same 
pubho manner) that His Royal Highness had after 
wards addressed the fellows, assvurmg them that he 
would use every endeavour to advance the mteresto 
of soienoe and of the Society He stated that it was 
his intention to throw open hia house alternately 
on the forenoons and evenmgs of Wednesdays for 
the reception of the fellows and men of science, 
thoee who could not do him the pleasure of break 
fasting with him, mij^t be able to attend from half- 
past eif^t to eleven at night The Duke mamtamed 
the duties of office until Nov 30, 1838, and we are 
told that during his tenure of the presidency he 
constantly preeuled at all meetings of the oounoil and 
Society It was to Daviea Gilbert, the presidmt 
referred to above, that the eooentno Earl of Bndge 
water, who died m 1820, Mt by will the sum of 
£8000, placing upon him fhe responsibility of nominat- 
ing some person or persons to write, prmt, publish, 
and expose to pubho sale one thousand o^ies of 
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a woric “On the Power, Wisdom, and Goodness of 
God, as manifested m the Creation ” The ‘ Bridge- 
water Treatises ’ were published m 1883-33, Wbew^ 
Charles Bell, Buokland, and others providing the 
essays 

In the year 1830 the Royal Society did not allot 
its Copley medal , neither, by the way, had it done 
so m the two previous years Also, the gift of the 
Rumford medal was mtermitted m 1830 Medals 
were given only to David Brewster and Prof Antoine 
JArOme Balard, of Montpellier, who each received 
a Royal medid, the former for his oommunioations 
to the Royal Society on the Folanxation and other 
{iroperties of Light *’ , the latter ‘ for his discovery 
of Brome ” Brewster was elected mto the Royal 
Society m 1816 , m the same year he was awarded 
the Copley medal, a double distmotion probably m 
charaoter without any parallel Antome J Balard 
was bom at Montpellier m 1802, and he died m 
Pans in 1876 Originally Balard had worked m his 
native town as a pharmacist, but later on, researches 
m various branches of applied chmnistry claimed his 
undivided mterest In 1820 he succeeded m isolat- 
mg from soa water the chemical element bromine, 
whilst he studied its compounds m sea water, par 
ticularly from the pomt of view of production for 
industrial purposes A wider sphere offered itself m 
Pans as suooessor to Thenard at the Faoultd des 
Sciences , m addition m 1861, he was appointed 
piofeesoT of chemistry m the Coll6ge do France 
Balard was elected a member of the Pans Academy 
of Soienoea m 1844, but his name does not appear 
on the foreign memborship roll of the Royal Society 

Thbbk feUows of the Royal Society, all of them 
distinguished by long and notable scientific activity, 
have celebrated birthdays dunng the past week 
They are, reepeotively Prof J Cossar Ewart, a 
graduate and formerly Regius professor of natural 
history of the University of Edmburgh, who, on 
Nov 26, entered on his eightieth year , Prof Horace 
Lamb, a graduate of Tnmty College, Combndge, and 
formerly professor of mathematics m the University 
of Manchester, who, on Nov 27, reached the age of 
eighty one , and Sir J Cnchton Browne, also a 
gr^uate of Edmburfi^, past preeidMit of the Medical 
Society of London, the Neurological Society, and the 
Medico Psyohologioal Association, and for many years 
treasurer of the Royal Institution, who attamed the 
age of nmety on Nov 28 To all three our hearty 
congratulations are extended 

' BiOLoav m Education and Human Life ” was 
the subject of the Henry Sidgwiok Memorial Lecture 
for 1930, dehvered at Cambridge by Prof A V Hill 
It was a strong plea for a wider appreciation of the 
mteieet and value of biology m human affairs At 
present, biology is unfairly handicapped At sobool, 
olassios and soienoes like mathematics, physios, and 
chemistry usurp the time table to the exclusion of 
biology, biasing the outlook of youth before it oan 
decide <he course of its own hkmgs, and forming an 
anchorage of knowledge whudi the student fears to 
leave on a voyagt mto the unknown “ As a praotioa], 
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step biology must demand that, with all its mtelleo 
tual mterest and its importance m human affairs, it 
should be brought sufficiently to the notice of boys 
and gu-ls to mable them to decide with their eyes open 
whether that, or somethmg else, is what they wish to 
study ” It IS, mdeed, a strange thing that a eoienoe 
fundamental to an understanding of the world around 
us and of the workings of the human body and mmd 
should be regarded as a sort of cultural embellish 
ment, when the reasonable position is that ignorance 
of the nature of living things should be looked upon 
as a real lack of education The pity is the greater 
because children m general, regai^ess of their up 
bringing, find the world of living Nature vastly m 
teresting, and so far from finding it beyond their grasp, 
they duiplay ample evidence in their biological studies 
of abihty to classify facts, recognise relations between 
ideas, make generalisations, and formulate results 

Prof Hiu. proceeded to illustrate from current 
problems m human affairs the necessity of a sound 
biological pomt of view The mcidenoe of feeble 
mmdednees and the limited extent by which it may 
be reduced by the methods generally urged by 
eugenists, the impossibility of amalgamating social 
notions and race improvement based upon the type 
of selection and breeding common to the development 
of domestic animals, the fallacies of sense observation 
and mental processes — these and many other problems 
can be understood only when brought mto relation 
with the known facts of biology There is something 
to be said for the creation m the imiversitics of pro 
feasors of conjunng so that proper emphasis may be 
placed upon the extreme fallibility of ^e senses In 
the wider study of humuuty, also, biology must play 
an important part It offers the most humane and 
charitable approach to the study of human conduct , 
its exploration of mankind as a biological unit may 
become a field of extraordmary fertility and sigrafi 
ranee for the future of the race , and peihaps its most 
important service would be to give man a reason 
able attitude towards life The address should bo 
read by all educationists, and not least carefully by 
the exponents of classics, mathematics, physics, and 
chemistry Prof Hill has kmdly consented to its 
publication shortly as a bpecial Supplement toNATUBB 

Mb Abmoij) BBNmcTT, in the coiuso of on article 
in the hverwng Standard of Nov 20 on Sir James 
Jeans s book, The Mysterious Univene ’, pays 
Natubk a compliment which we gratefully aoknow 
ledge He says, I regard Natubb as perhaps the 
most m^rtant weekly prmted m English, far more 
important than any pobtioal weekly My esteon for 
Natubb is enonnous, for I have learnt a tremendous 
lot from it But the writing of it is considerably 
mfenor to the matter of it " As examples of this 
mfenonty, Mr Bennett quotes two sentoioes from 
an article m our issue of Nov 8 We suggest to him, 
however, m all humility, that similar examples of 
careless construction could be selected from the pages 
of any issue of any htenuy penodical, and that his 
gMieralisation is scared just to us We cannot pre> 
tend that the highly i^ieoialised subjects of modem 
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science can always be described m words of common 
speech, but we do endeavour to mamtam a hi^ 
standard of English m contributions generally, and 
we regret as much as anyone when shpehod or 
ambiguous phrases escape our notice It would be 
easy, however, to find on almost every jiage of every 
issue of the Evening Standard worse examples of 
hasty or clumsy writing than the two quoted by 
Mr Bennett from a single article m Natubb , but 
no doubt he assumes that our hterary standard should 
be higher than that of on evening newspi^er — as 
mdeed it is 

Thb Association of Scientifio Workers, m spite of 
the financial stringency with which it, like other 
good causes, is afflicted, still odds to its record of 
achievement During the past few months it has 
prepared, and submitted to the Royal Commission 
on the Civil Service, a formidable body of evidence 
dealing with the position of the scientific Civil servant 
VM a VM his administrative colleague, and odvocatmg 
the umfication of all the State scientific services 
under a Ministry of Science At the same time, the 
Association has prepared an mdex of references to 
science and cognate matters m the Parliamentcuy 
Debates, and through its general seoretaiy. Major 
A O Church, M P , has formed a Parliamentary 
Science Committee This Committee, consistmg of 
members of both Houses and all parties, meets 
periodically to hear the views of acknowledged 
experts on scientific questions which bear on pubho 
affairs 

Bomb years ago the Association issued an appeal 
for members, m the form of a letter signed by some 
of the most promment men of science m (ireat 
Bntam This letter was sent to about 20,000 scientific 
w orkers, and resulted m a large mcrease of membership. 
At the present tune the Association is sending out 
another such appeal, on a much more elaborate scale. 
It consists of a sixteen page booklet entitled “ The 
Profession of Science , contammg articles by Sir 
Richard Gregory, Prof Julian Huxley, and othefs, 
with meesagee from Sir Ernest Rutheiford, Sir 
Wilhfun Bragg, the Rt Hon W & A Ormsby-Gore, 
and Prof Donnon, and a preface by Sir Darnel Hall 
os president of the Association The booklet is being 
sent to 20,000 scientific workers, and at the same time 
a card index of qualified scientific men is being 
prepared, with the mtention of preserving it and 
keeping it contmually up to date In this way, as a 
by product of the Association’s own propagandist 
activitiee, information is bemg collected which will 
prove mvaluable when it becomes possible to create 
an authoritative register of the profession of science, 
such as the professions of law, medicme, dental 
surgery, and teaching already possess Work on this 
cord mdex has beui m progress for four weeks, and 
it IB already clear that the figure of 28,000 falls 
considerably short of the total of qualified workers m 
Great Britain 

Ax the AOTuiftl general meeting of the British School 
of ArdueologymJerusalem, which washeldonNov 21, 
Prof J L Myres, ohairmsn of the Council, made the 
first pubho announcement of an important arduso- 
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logical enterprue vhioh u to b« undertaken on an 
international baei* Harvard Umvemity, which baa 
been conoidering on intenuve inveatigation of the 
important aite of Samana, excavated m part only 
by Dr Beianer, has mvited the oo operation of the 
Paleotme Exploration Fund, the British School of 
Archeology m Jerusalem, and the Hebrew Umveruty 
of Jerusalem The British Academy has also con 
sented to oo operate and has promised a contribution 
of £1000 from the accumulated income of the Scheiws 
Fund towards the expenses of the British wmg m the 
first year The work will be under the direction of 
Mr J W Crowfoot, who will leave England shortly 
to make the preliminary survey and organise the 
labour required It is expected that the actual work 
of excavation will begm m March or April next and 
oontmue until well mto the summer as weather 
permits An undertaking has been given to provide 
about £1000 a year fur the next three years to meet 
the hberal proportion which Harvard and its friends 
are providing 

Thb Eleotncity Commissioners have issued a return 
of the fuel consumption and muts generated ’ in Great 
Britain for tho year ended Meu- 31, 1030 (London 
H M fetationeiy Office) The first return was issued 
for the year 1921 and the oompanson of the results 
IS veiy satisfactory In 1921 there were 468 power 
stations and 3 32 lb of coal and coke were used per 
kilowatt hour generated Last year a return covets 
608 power stations, the average consumption being 
1 07 lb per umt oi only a little gieatei than a half that 
of nme years ago The most economical station was 
that at Noi th Tees which hod a consumption of 1 28 lb 
of fuel por electrical umt generated At twelve veiy 
huge power stations the consumption was less than 
1 6 lb per unit In 1921 the most economical station 
consumed 1 7 lb per unit The total eleotncity gener 
ated last year mcreased ten per cent above that of the 
preceding year, wlule the total fuel consumed increased 
only six per cent During tho year 33 stations wore 
closed, 13 new stations were put mto o|)eration and 
returns for 24 more are given for the first time The 
NorthTeesstationoftheNewcostle upon TyneElectno 
Supply Company obtained on aveiage thermal effici 
ency of 23 per cent taken over the whole year These 
figures prove that tho provisions of the Eleotncity 
(Supply) Act 1926 are beginning to act beneficially 
for the country Whilst water power stations only 
produced 1 38 per cent of the total, the utilisation of 
waste heat from blast furnaces, etc produced 2 06 per 
cent of the total 

lit a previous issue (Aug 9, p 220) we gave a pro 
limmary account of the recent descent m the Atlantic 
Ocean to a depth of 1426 feet by Dr William Beebo 
and Mr Otis Barton in the bathosphera An 
article by Mr Barton in the October issue of the 
Soxtnttfie Amertcon gives further detads of this 
remarkable appctfatus The bathosphere, which | 
was designed hy Mr Otis Barton and Mr J H J j 
Butler, IS a single sphenoal steel costing 4 ft 9 m j 
in diameter, with walls more than 1} m thick, and 
weighing 6000 lb Access is gained by a 490 lb door 
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which can be screwed down on a special gasket and 
packed with white lead to bo waterproof under a 
test submersion to 2400 ft There are three project 
mg windows, each of which will take a cyhnder of 
fused quartz 8 inches m diameter and 3 inches thick 
In the dive m question, only two of the quartz 
oylindera were m place tho thud window having 
boon closed with a steel plug temiioranly owing to 
damage to the quartz in fitting These windows 
withstood submersion to a depth c f 2400 ft The 
breathing apparatus was designed by Dr Alvan 
Barach of New York and consisted of two oxygen 
tanks fitted with special val\08 A valve was set 
to allow 2 quarts of oxygen to escape per mmute 
for the two divers Under these conditions, each 
tank would last about three hours Soda lime and 
calcium bhlonde held in wiie mesh trays wore used 
to absoib the carbon dioxide and moisture respec 
tively from the air The divers were m the tank 
for more than an hour and a half and folt no un 
toward effects beyond a slight excess of pressure 
The bathosphere was operated by a 6 ton wmch 
holding 3600 feet of { m steel centre non spuming 
cable capable of sustaining 29 tons 

Thx Aimual Rejiort of the Director describes the 
activities of the Meteorological Office dunng the year 
ended Mar 31 1980, the seventy fifth year of its 
existence and the tenth year since it has been a 
defiartment of the Air Mmistry The year was one of 
great activity m mtemational co operation and as 
well as meetings of several commissions the rcjiort 
includes accounts of three important conferences — ^the 
International (Lonferenoe on Safety of Life at Sea, 
in London m April and May 1929 the Confirenoe of 
Empire Meteorologists, in London ui August and 
tho International Conference of Directors if Meteoro 
logical Services at Copenhogm in Sejitomber Fhese 
conferences led to the recognition of marme metooro 
logy m mtemational treatises to a radual improve 
mcHit m the mterchange of meteomlogical data 
throughout the world and a much closer connexion 
between the meteorological services of tho British 
Empire Dunng the year a new mtemational code 
for the transmission of the meteorological messages, 
approved at the Cojienhagon Conference, was adopted 
Among other matters m the Report it is of mterest to 
note that at tho Copenhagen Conference tho proposals 
for a second Polar Year m 1032 33 fifty years after 
tho first m 1882-83 was adofted with enthusiasm 
The proposals now under discussion aie that a number 
of small observing stations should be establl^dled 
around and withm the Arctic regions and similarly 
so far as possible m and around the Antarctic regions, 
where observation of terrestrial magnetism aurora, 
weather, upper air currents, and temperature should be 
earned out dunng twelve months aooording to an 
mtemational plan 

In the issue of NATtras for Aug 16 (p 269) we 
published a bnef r6sum4 of oertam observations by 
Dr Horry L Shapiro on the physical oharaotets of 
the deeceodonts of the mutineers of the Bounty, which 
had appeared m the Munoirs of tha Bemtee P Btahop 



NATURE 


[NovaMBiiB 29 , 1930 

AruMwm of HonokJtt The well MitlientaoKted ongm I etettona end find aignifiowt diflnranee between the 


of tbeee people and thor prolonged isolation give 
them an especial importanoe m anthiopologioal Boienoe 
Studies of hybrids based upon well attested data in 
which the oomponent factors can be distinguished with 
any certainty have not often been made Although 
we dealt with physical charactere only, Dr Shapiro 
went on to record further impressions which are of 
considerable psyohologioal and eociologioal import 
A ooneiqxmdent has written to us stressing this aspect 
of Dr Shapiro’s work m telaUon to the discussion of 
the “ BO cidled inherent defects ’ of * half castes ’ ” 
The writer quotes the following passage m particular 
from Dr Shiqnro “ This study of race mixture on 
the whole rather deflmtely shows that the oroastng of 
two fairly divergent groups leads to physical vigour 
and exuberance which equals if not surpasses either 
parent stock This conclusion regarding the 

physical vigour of the Norfolk hybrids apphes alao to 
their social structure, which on Pitoaim waa not only 
superior to the society mstituted by the Englishmen 
themselves but alao contamed elwnents of sucoeaaful 
ongmahty and adaptability So far, then, aa Dr 
Sbiqiiro s obeervation goes neither cross breeding nor 
m breeding has produo^ any evidence of degeneration 
m these people but it is obvious that oertam reaerva 
tions would have to be made before this conclusion 
oould be given extended apphcation It is to be 
noted, however, that the Pitcaun Islanders are an 
mstanoe of hybridisation m which no allowance has to 
be made for the social factor of an adverse environment 
which so often vitiates argument oonoermng cross 
breeds 

Thk B^xirt of the bcottish Manne Biological 
Station for tlie year ending Mar 31 1920 shows very 
satisfactory progress Before their departure to the 
Oreat Barrier Heef, Miss M Marshall and Mr A P 
Orr contmued in the spring their plankton mvestiga 
tions on the diatom increase m Loch Striven and the 
physical and chemical condibons accompanying it 
Thia waa much lees regular than usual owing mainly 
to the strong winds mixing the water down to a con 
siderablo depth and oarrying the diatoms below, where 
photosyntheeis waa impossible Cultures of c^toma 
were sunk at different d^tbs at the same tune and 
their photosynthesis measured by the oxygen pro 
duotion The results showed that the depth lumt of 
growth was much affected by the presenoe of diatoms 
m the water the water beooming more and more 
turbid as the diatoms moreaaed, the turbidity de 
oreasmg agam as the diatoms sank Experiments 
showed that an actively growing diatom culture adds 
no perceptible quantity of soluble organic matter to 
the culture flmd Mr J Mitchell, working on the 
food of the oopepod Paeudoodlamua tlongatut, oonohidee 
that it feeds mainly on diatoms, for although no 
skeletal remains were found inside the gut, a green 
fluid was present m half the speoimens exammed and 
a a unilar green flmd was m the guts of Pteudoeakmut 
living m a persisteat ouHure of the diatom Oototnottra 
pciyehorda Mr H B Moore and Mr R a NeiU 
have been analynng the Clyde mud from vanous 
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muds of diflexent levels Mias Lloyd has mvestigated 
ths manne baotena of the Clyde area, and Mr A 0 
Stephen has contmued his nseamhes cm the biology 
of TeOtna tenuu 

Thb Department of Qeology of the Bntuh Museum 
(Natural History) has received a plaster oast of the 
skull of Pdcmg man The skull has been desonbed 
m Natdbb by Prof O Elhot Smith (Mar 22, p 448, 
and Aug 9, p 210 ) Beoent aoeeasimis m the De- 
partment of Entomology of the Museum include more 
than 1400 speoimens of two winged flies (Dptera) 
from Mt Kinabalu (13,406 ft ), Bntuh North Borneo 
Many plants and (including even birds) found 

there do not ooour anywhere else m the world, and 
IKustbly represent old forms of life vduoh have per 
suted on the mountam during sueoeasive ages Some 
speoiea show afflmties with the mountam fauna of 
the Fhihppme Islands Similar mtereet attaches to 
the presentation by Dr K H Barnard of five speoiea 
of the remarkable Afnoan stagbeetlee of the genua 
Colophon, moludmg the types of four species du 
covered by the donor and new to the ooUeotion Theee 
inseote are confined to mountmn summits m the south 
western area of the Cape Provmoe, South Alnoa 
They are unable to fly, and each form u completely 
isolated from the other species Stsgbeetles are 
woodteeders, and the ooourrenoe of representativee 
on treeless l^uth Afnoan mountam tops u at present 
unexplained The Rev J W Spreckley has pro 
sentod to the D^furtmeni of Botany three bundles 
of the Chinese fungus, Cordye^mnenmf Thu fungus 
attaoks the larva of an insect which eventually dies, 
and its mtenor u gradually absorbed until it u praoti 
osUy a solid mass of myo^um thou(^ it retains its 
shape Out of one end the fertile part of the fungus 
grows It u a celebrated drug uid u found apparently 
only on the Tibetan border It is said to bestow 
energy and to be partaken of with stewed duck 
Another mtereeting gift u a quantity of hazel nuts 
of immediate poet glacial date, from Loch Tmg,' 
Invemees shire, presented by the North British 
Aluminium Co , Ltd Thu year, owing to an un 
usual spell of dry weatiier, the level of the lake was 
reduced and a thick bed of dark coloured hasd nuts 
was seen at the north (exit) end of tiie lake at 741 
ft above sea level 

Db C S Mysbs, who has been Director of the 
National Institute of Industrial Psyidiology smoe 
Its moepbon nme yean ago, has asked to be released 
from the dutiee of direotoiabip, and has been ap 
pomted Pnnoipal m order that he may devote the 
whole of hu tune to the Institute’s research and 
educational activities Dr Q H Miles, who has 
been Assistant Dneotor for several years, has now 
been appomted Director of the Institute and wiU take 
charge of the whole of its praotioal aotivitieB The 
number of firms requesting advioe from the Institute 
has been a record one thu year, and the number of 
young people applying to the Institute for reocnn- 
mendatunu aa to the careraa to which they axe beat 
suited haa monaaed by 60 per cent on hut year 
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As s CcmgregaUon held at Oxford on Nov 22 tho 
degree of D So was oonferred on Hr J J Manley 


researeh fellow of Magdalen College Dr Manley s 
woric extmding over thirty five yean ineludes papers 
oonoemed with the preparation of 100 per cent nitno 
acid (with V H Veley Phil Trana 1808) devices 
for increasing aoouraoy in weighing (Phtl Trans 
1010) the apparent change m mass during chemical 
reaction {PhU Trans 1012) and the imion of helium 
with mercury (Natubs Deo 13 1024 j 861 PhU 
Mag 1927) Hia woric upon the law of conservation 
of mass 18 a distmct advance uf on that of I andolt 
due to the greatly moreased aoouraoy m weighmg 
and the simplicity of the reaction studied (banum 
chloride and sodium sulphate) Dr Manley is now 
engaged upon a study of the change in physical 
properties (other than boilmg point) of benzene and 
its homologues when submitted to { rolonged Irying 
At a well attended meeting of medical men and 
women representative of the at idy and i ractico of 
physical methods of treatment htld on Nov 14 
under the chairmanship cf Sir Leonard HiU it was 
resolved to form a Society of Physical Medicme 
A sub committee under the chairmanship of Sir 
I eonard Hill was appointed for the purpose of Iraft 
ing a constitutun and dealing with other urgent 
matters The acting honorary secretary is Dr King 
Brown 60 Grove Parle Denmark Hill T ondon S E 6 


Atplioatioms cure invited for the following appomt 
ments on or before tbe dates mentioned A lecturer 
in oivil engineering at Armstrong College — The Be 
gistrar Armstr ng College Newcastle upon Tyne 
(Deo 8) Temporary assistants under the Depart 
ment of Agnculture for Scotland for respectively 
work on virus diseases of the potato and for field work 
m connexion with potato culture — ^The Establishment 
Officer Department of Agnculture for Scotland Queen 
Street Edmburgh (Deo ») A part time physios 
demonstrator at the London (Royal Free Hospital) 
tlchool of Mochome for Women Iho Warden and 
Secretary 8 Hunter Street W C 1 (Deo 10) A pro 
feesor of education in tho Rhodes Umversity College 
South Africa — Tie Secretary Office of the High 
Commissioner f r tho Union of South Africa 73 
Strand W C 2 (Doc 16) A resident lecturer m fruit 
and vegetable jreservmg at the Swanley Hortioul 
tural College for Women Swanley — Tho Secretary 
He rtic iltural College Swanley K iit (Dec 16) An 
asH stant in botany m tho T nivecsity f lllasgow — 
The Professor of Botany Tho Uiuversity Glasgow 
W 2 A head of the C henustry Department m the 
Chulalongkom University Bangkok Siam — The 
Siamese I egation S W 7 A part time physics de 
monstrator at King s College of Household and Social 
Science — ^The Sccretarj King a ( ollege of Household 
and Social Science Camp len Hill Road W 8 


Our Astronomical Column 


Comet 1930 g — Ctre No 304 of the I A U B ireau 
Copenhamn announces the discovery of a 0( met of 
munitude 13 6 by Prof Nakamura at Kyoto Japan 
at r3» 60 0« U T on N( v 13 its position bemg R A 
8* 40“ 41 6* N Decl 18® 63 26' ITie comet is 1930 g 
being the seventh discovery this year but the eighth 
to IMSS penhehon this year The above circular 
wrongly assiims tho letter f to it that letter was 
aasimi^ to Tmpel s periodic comet 
Mr Sibata has dMuced the following parabolic 
^mnenta for the now comet 


T 1030 Aug 21 370UT 
» 40® 19^1 

II 231 26 nOSOO 

♦ 8 7 1 

log 9 9 3071 

The following ephemens for 0 h U T is calculated 
from these elemmts 


Nov 28 3k 6“ 10* 16® 14 

Deo 2 2 69 86 16 42 

Dec 6 2 68 67 14 68 


0 3863 0 0702 

0 8477 0 1082 

0 3696 0 1438 


The comet is well placed for observation being not 
far from Opposition the distance from both sun and 
earth is mcre o sing so it will fade fairly rapidly The 
small inclination suggests that it may ^ve to be 
periodic 


Fireball — ^Mr Demungwntee A brilliant fireball 
was observed 1^ ^ Rev F H Carr Gregg of 
Nuneaton, on Nov 16 at 0 >> 44“ fv It moved 
slowty being visible for 6 seconds and Mve a strong 
outburst of hght before it disappeared Its flight was 
from 166® +66® to 186® +36® and its ^mbable radiant 
pomt was m the south west region of Hercules or near 
the star alpha Capnoorm Another obaervation would 
be valuable for thepurpoee of computing its real path 
It must have been a lustrous object as seAi from 
the north western counties of Bni^and 


The Leonids — A few Le nils aipearel 11 Nov 
16 17 but they were less m 1 iml er than the meteors 
which aie usiu^ seen 1 inng an ordinary display of 
tho Porseids They weie 1 owevei m re a tive than 
in several ] receding yiars an I gave promise that in 
1931 and 1932 tl ey may be tbscrvel in greatly 
mcrcasing numbers 

Pluto An article by E C Bower an I P L 
Whipple m PmW Astr Soc Pacific i t August 1980 
states that the Mount Wilson plates of Deoembei 1919 
were taken with the 10 men refractor specially to 
search for the LoweU planet this was howevei so 
much famter ttian was exiiecteil that the images were 
not detected until last June wl en a fairiy accurate 
ephemens was available di nved from the positions of 
1927 and 1930 they were then located writh the aid 
of a bhnk mioroeoope The final orbit of Messrs 
Bower and Whipple represents the observations as 
follows 


1919 Deo Mt Wilson +0 8' +2 8' 

1921 Jan Yerkas +13 6 3 4 

1927 Jan Yerkea +0 2 2 1 

1927 Jan Urclo +8 6 -r2 2 

1930 Jan Flagstaff 2 3 2 9 

1930 Feb Iflagstaff 0 6 

1930 Mar 20 0 0 0 0 

1980 Apnl24 +0 3 +0 1 

1930 lby84 0 0 +0 2 

1630 Aug 21 Yerkes 0 0 1 

1930 Aug 22 Yerkes 0 6 +0 6 

1930 Sept 1 Yeriies +0 2 +0 2 

The revised Uocle position of 1927 January has been used 

The nearest approach to N^une m recent years was 
19 units m 1802 that to Uranus was 30 units m 1863 
The Gaussian constant m the mveetigatiou was taken 
as 0 017218628 , this is derived by adding the 
of all the planets to tiiat of the sun 
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Research Itema 


Hawaiian Feather Cape -A remarkable f eathw cape, 
praotioally m mmt condition, le %iired and desonbed 
in Man for November, bv the owner, Mr H Beasley 
Hie cape, which had hitherto not been recorded, was 
present to Admiral Otto von Kotzebue of the 
Russian frigate Rttnk, by Namehana, wife of Kame 
hameha I , m 1810, and remained in the possession of 
the family imtil 1928 The cape measures 32i inches 
across the top, and 27 mobee m depth It is therefore 
of more than average size The mam groundwork is 
of Red Iiwi, while the border, a double orescent, and 
SIX pointed panels along the top are all of yellow oo 
The second half of the six panels, as well as the semi 
lunar details m the double orescent, are m black 

Gcopbagy — The interesting but obscure < ustom of 
earth eating, which has been recorded among a 
number of peoples m various |jarts of the wotkl, w 
studied by Dr Berthold Lauffor m a mono^aph pub 
lished by the Field Museum of Chicago (PiMtcalvon 
280, Anthio|iolugioal Senes, Vol 18, No 2) Geo 
phagy 18 not a universal custom, yet it may occur 
almost anywhere, among civilised iieoples as well as 
primitive tnbes Nor is it general m any particular 
tnbe or groim It is recorded in t hina, Indo China, 
Malaysia Melanesia, Polynesia Australia, India, 
Burma, Siam Central Asia, Siberia Persia, Arabia, 
Afnca, Furoi>o, and America Not every kind of eaith 
IS eaten , colour odour, flavour softness and plasticity 
deteimine the choice The most im^rtant from the 
point of view of eilibilitv is the so called diatomaceous 
earth 01 kies* Iguhr, known as fossil meal , mountain 
meal , or in ( huia stone meal ’ or earth nco ’, which 
resembles chalk or clay and consists of silicious remains 
of very minute aquatic organisms or diatoms Earths 
used for medic me oi etnoyment are fine, fat , cuid usually 
ferrugmous clays They are consumed m their 
natuial state or lightly baked Although geophagy 
has been characterised as a vice or depraved appetite 
this IS meaningless Earth is eaten as a substitute foi 
food m time of scan ity, as a relish, medicinally as by 
pregnant women, or as a )iart of a religious nte In 
practu e it ajqiears to have iiothuig to do with climate, 
rac e, creed, culture areas, or higher or lesser degrees of 
cidture Dr Lauffei gives a great many new facts 
which have escaped previous investigators, and the 
Chinese and American data are fully treated for the 
first tune 

Coloration of Insects and Plant Pigments — Well 
known exjienmente by Poulton, Lmden, and others 
appeared to have proved definitely that moen and 
yellow colours of caterpillars are due to the ^sorption 
of plant pigments m the mteetme Later mvostiga 
tions suggerted that at least oertam insects are able to 
produce green pigments synthetically The whole 
problem has now been very thoroughly revised by 
F F Meyer, who lias published an mterestmg and well 
dooumoited account of his ei^nments {ZeUaehr 
vergl PAystof , vol 11,1930) Ho experimented with 
cateriiillan of various species, which were raised on 
white bread, with or without the addition of the 
respective plant pigments, uid the hssmolymph was 
then exammed chemically for the pigments It was 
found that neither chlorophyll nor any of its products 
IB absorbed m the mteetme of insects, and the green 
pigment m the hsamolymph of msects has no relation 
to oblorophvll, but lepresmts an oxidation product of 
a protem Carotin was found m the luemolymph, but 
It was pre H i it in the caterpiUars bred on fi^ frM of 
oarotm as well The experiments proved also that the 
absence of chlorophyll and of carotm m the fodd did 
not affect the coloratian, growth, or reproduction of 


Colloidal Particles in Water as Pood for Mosgmto 
LsrvK -LarvP of Anopheles obtam then- food nuuily 
by filtration of water throiMh their highly specialised 
mouth parts It was iwually thought that m this 
only oertam Protozoa, algse, and generally paitkon 
not less than 5/* m size are ingested and serve as food 
Investigations earned out by N K Shipitzma m the 
Zoological Laboratory of the Umversity of Perm {Bull 
Btol Instttute, Perm Umv , 7, No 4) prove that the 
larva are capable of catching and retaining even 
colloidal particles, as for example, those of oollwgol, 
CTunose ink, and cannm Larvte of all stages placed m 
water with the above substanoee m colloidal solution 


filled their guts with them This shows that their 
filtenng apparatus is a kind of ultra filter capable of 
retami^ colloidal particles The retention is not 
selective and any particles suspended m water are 
collected m the gut Experiments with reanng larvsa 
in i>ond water without any other food except the 
I olloidal substances proved that they can develop only 
up to the fourth sta^. when they died 


Phyuology of Digesbon in Sabella — Edith A T 
Nicol (Trans R Soe Edm , 66, 1930) desciibes m de- 
tail the branchial crown of Sabetla patontna, a tube 
dwelhng polycbete which occurs m eetuanne mud in 
great numbers m some localities The pinnules of this 
crown aro ciliated and cause a current of water to flow 
between the fllaments Particles in suspension are 
caught by the cilia and carried to a groove on each 
hlament, down which they )>ass to a pair of basal folds 
Here they aro sorted into three gndee aooordmg to 
size , the largest iiarticles are earned to the {lalps and 
rejected the medium sized are earned to a pair of 
ventral sacs and stored there untd required for tube 
building, and the finest particles are conveyed to the 
mouth Particles from the ventral sacs are mixed 
with mucus, laid, hke a rope, along the edge of the 
tube, and cemented into place by the mucous secre- 
tion of the first body segment The fine jiartiolos, 
mcluding flagellates, algal spores, and diatoms, pass 
into the gut The food takes an average of twenty two 
and a half hours to pass through the gut at 16° C The 
enzymes present m the gut are an amylase, a protease, 
ancl a hpaee The reserve materials are storM in the 
body as fat and glycogen , the latter occurs m large 
quantities m the eg« but not m other tissues '4n 
account is given of toe anatomy and histology of the 
branchial crown and of the alimentary tract 


Effect of Sunlight on Aquatic Orgamsms — In the 
Canadtan Journal of Research (Vol 3, pp 104 106, 
1630) Dr A Brookor Khigh gives data of experiments 
to study the effect of the ultra violet component of the 
sun s light on certain aquatic animals winch live at or 
near the surface of the sea or m shallow fresh water 
Dr Khigh dealt with young eds (Angttttia rostraki), an 
amphip^ (Oammarus lonista), and a otenopnore 
(BMnopsts ttJundibulum) which hves near the sea 
surface Undw the filter transmitting ultra-violet 
light only, eek were killed m 18 24 hours , amphipods, 
young and adult, m 2 4 days , and the ctenophore 
appeared little affected These results were in marked 
contrast to those previously published for animals 
which hve at some considerable depth m the sea or 
come to the surface only when the illumination is very 
weak , such forms were readily killed 1^ exposure 
to ultra violet radiation In the experiments three 
filt^ ww used,^e first trusmitting Iwto^e visd^ 

and the thr^ toe ultra violet <^y 


Venom of an Australian Saaks — In the Cape York 
Peninsula, one of the two most common venomous 
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■nakas u Pteudeehu auttrcd$B, from a living exampla 
at which waa obtamed the venom lued m experunents 
deacnbed by C H Kellaway and Donald F Thomaon 
(Au^raltan Tow Beep Btol and Med &e, vol 7, 
p 133) The venom waa oolleoted weekly, and gave 
a low yield dunng eloughing, and a hif^ yield uter 
the ancdce had fed when aloughing waa over Its 
aeoretion is a relatively rapid prooesa Sub( utaneoua 
mjectiona wore made m sheep, monkeya, cats rabbita, 
gumea pigs, rata, and mice, and the aaanrod lethal 
dose varied from 3 0 mgm per kgm weight of the 
animal, m mice, to leas than 0 6 mgm per kgm . m 
sheep Tlie poiaon liaa a powerful hemolytio action 
and a more marked anticoagulant action than the 
venom of any other Australian make There la httle 
evidence of any neurotoxic action the only hinta of 
such action being afforded by the ptosm which ooeura 
aa an early 83 nmptora m monkc 3 m, tho effects on the 
blood pressure of rabbits, and the failure of restiira 
tion wnich m some species la the final event follow 
mg Its m^ection Unlike most Australian venoms it 
has a atrikuig iK.tion on the heart muscle Possibly 
the venom contams a hamorrhagin . but oven if 
present, this plays no striking part m oaiiaing death 

Caribbean Land Mollutca - A short ex{>cdition to the 
Caribbean lalanda, made by the yacht Mary Ptnehot 
between A]inl 10 and 27, resultM in the lollection 
of a sonos of land mollusc s, of which twenty seven 
are legarded by Henry A Pilsbiy as new forms (Proc 
Acad Nat An Phxladelphui vol 82 p 221 1930) 

Of the general results of the analysis of this coUec tion 
the most stiiking is that 78 20 per ecnit of the shells 
tiom (>rand Cayman are Jamaican in their aflinities 
Tlie possible explanations are either that (Irand 
Cayman waa formerly a blcxk of a greater Jamaica, 
or that the fauna hiM been earned across the inter 
vening sea from Jamaica by hurricanes or by tho 
ocean current Both suggestions meet witli difficulties 
There is no doflmte set ot cuirent m the direction 
required, even if tho molluscs were adapted for 
manne trapspoit, which some are not Ir^porta 
tion by birds has been obsei ved m tho case of Axtennea, 
and Cenon and Helmna may have been earned by 
ocean currents, but the most ci edible explanation 
of the lu^ similarity is that Grand C ayman, never 
connected with Cuba, whuh has a lUfleient assemblage 
of molluscs, had a land connexion with Jamaica m 
early Tertiary tunes 

Chromofome Numbers in certain Legumei — A cyto 
taxonomic study of the related leguminous gonora 
Mtdwago, MehMue, and TrtgoneUa has been made 
by Prof J R Fryer {Can Jour Research, Vol 3, 
No 1) The number of chromosomes and their 
moiphology has been recorded for 25 species of 
Medusago, 4 of Mehlotus, and 3 of Tngonella, from a 
studv of the root tips Ibe chromosomes are grouped 
as of six lengths, ranging from about 6 m to 1 m All 
the chromosomes of eaw species are usually of the 
same use m some sections of the genus Medvxao 
but m the subsection Paohyspine there are usually 
two sues present m the chromosome group Sate! 
lites are also present on oertam ohromosomes, and 
tetraploid o«^ or seotors sometimes ooour m other 
wise diploid roots In Medteago the somstio num 
bers found are 14, 10, and 32 The same numbers 
have bem fotmd m different speotes of the related 
mils Tryfdhtwn In the genera Mehlotus and 
Tngonella the only number found was 16 Tho 
Faloago section oi Medteago oontamed some species 
with 10 ohromosomw and others with 82, sugg^ing 
that the tetraploid speoies may have arisen directly 
from related diploid speoies There is foimd to be 
no relation between tetraploidy and tho perennial 
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habit, smoe some diploids are perennial and some 
tetraploids annual Both diploid and tetraploid 
strains were found m Medxcam Jalcata. and reasons 
are given for regarding M medxa as a hybrid between 
M M/ttn and M faleata 

Origin of Coal ~A readable and well documented 
account of recent work ui>on this miestion will bo 
fooiid in the Naturwiseenschafthche Umsehau of the 
Chemiker Zntvng 19, No 9/10, by Dr Fntz Rosm 
dahl Coal obviously aiises from plants and the 
different tv|>cs ot plants les^ionsible for bgmte and 
«oal respectivolv lan, to a cnmiderable extent, still 
be reiopiised by the micros( 0 |>e But, although 
attacked m various ways bv analyaiK of tho end 
picxlucts m tho eaith, by laboratory experiments 
upon the behaviour of present day iilants when left 
to decomjNise imder vanous conditions, etc — tho 
faotoiM responsible for the production of peat, lignite, 
and coal aie still in dispute It now seems fairly 
clear that cellulose constituents disap{Mar before the 
lignm coiistituonts in tho plant walls fattj and waxy 
dejxMits such as plant cuticles piubably vary in im 
portanco in difforent deimsits varying paitioularly 
with the content in these substancos of tho ongmal 
plant mateiial Lignite and coal have probably de 
veloped from peat like deposits, and Dr Rosendahl 
makes it cloar what an im|K>itant infiuonce the 
theones of Taylor have liad mion recent developments 
in investigation of this subject Taylor has clirected 
attention to the groat infliitnioo the natuie of the 
nimoral covenng laser will have upon tin further 
chomieal chauges proceeding in biined dejiositB of 
peat like plant material 

Geology of tho Shetlsnds — ( ontmuing his mvesti 
ration of the Old Red ^ndstone of the Shetlands, 
Dr T M !< inlay describes in the Prarta Roy See 
Bdtn Vol 60 Ft i. No 27 1930, the sedimentary 
and Igneous rocks lying to tho west ot the meta 
moiphii senes that forms tho backbone of the islands 
Tho sediments turn out to be quite unlike those of 
the same system from other areas jiartly because of 
the motamoiphism they have sunorod and jiartly 
bei ause they represent hne grained sediment slowly 
accumulated in a dcejier basm Plant lemams are 
tho only fossils and they are quite iinti list worthy 
for detailed correlation The assemblage of igneous 
rocks, however bears so closo a lesemblmce to those 
of the Lower Old Red Sandstone in Scotland that the 
balance of evidence supports the view that here, too, 
the rocks are of the same age Anilesitic lavas uid 
tuffs unilerlain by rhyolite and basalt are strongly 
developed Tins volcanic phase u succeeded by an 
mtnisive complex ranging from rabbro to granite 
A third phase is lepresentra by dykes of three senes , 
tho earhest is lamprophync the second is of quartz 
porphyry, chilled against tho first and mcluding 
xenoliths denved from them , the third consists cn 
highly acid granophytes containing sphorulites with 
fibres of riel^kite It is suggestecl trat these latest 
dykes may possibly bo of Tertiary age 

Production of Low Temperatures — ^The apparatus 
usually emjiloyed to preiduoe liquid hydrogen is 
elaborate and costly, with the result that it is available 
for low temperature researches m very few labora* 
tones, although qmte small quantities ot liquid would 
often suffice A small and mexpennve bquefieo' tt 
deacnbed by M Ruhemann m the Zettsehnft Jdr 
Phystk for Oct 8, which, it is claimed, can be 
assembled m a few days by any laboratory workshop 
It operates oa the Lmde prmciple, hydrogm drawn at 
high pfessure from a cylinder, after punfloation, being 
first circulated through a tube immersed in liquid 
air. and then subjected to valve expansMn with 
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regonentive oooling m the tunud ytw The nuun 
of the eyetem u supported m a Dewar flask ^e 
temperature of liquid hydrogen (20° abeolute) u 
attained in from flve to e^t mmutee with an imtial 
prenure of rather more than 100 atmospherea and a 
now of a few htree per second, whilst hquid hehum 
can be equally readify produced if hquid hydrogMi is 
available in quantity The uae of ^e apparatus is 
obviously limited by the small volume of the vessel 
mto which the valve opens, but, with this restriction, 
it makes the production of very low temperatures 
feasible m any place when hquid air can be obtamed 

Variation of ' Plashover ’ Characteristics — ^The use 
of a pressure of 132 000 volta for the tr ansmi s si on 
of eleotno power on the English netwoiic has brought 
prominently to the front many new problems m 
connexion with hi^ voltages In Worid Power for 
November, 8 Whitehead and W D Owen discuss the 
influence of altitude on the flashover charaotenstios 
of eleetnoal eqmpment It is well known that 
sparks occur more readily betwewi dootrodos the 
smaller the density of the surrounding gas and the 
higher ita temiierature At high altituiiM also the 
br^ discharge, which is osIIm the corona and is 
due to the high eleotno presaure makes its appearance 
more readily fhe authors discuss the formulsa from 
which the flashover and corona can be mooted and 
state that they give accurate results The standard 
density and temiierature of the atmosphere m 
engmeenng work is 760 mm and 26° C respectively 
Ei^nmental results for sparkover and flashover are 
reduced to this standard density and pressure It 
IS pomted out that this temperature is too high for 
general uso m Great Bntam for ratmg machmery 
it IS most convenient to use the standard conditions 
at sea level But the mean sea level temperature is 
only 14° C and this mtroduoes a four per cent error 
m the ratmg They suggest that this temperature 
diould be twen as the standard It is important 
that the ratmg of all the machmery and devices for 
very high voltages should be done for the same 
temperature 

Low Temperature Oxidation — Some expenmants on 
the lag in ignitum (the interval of tune between the 
rapid heating of a combustible mixture to, or above, 
the igmtion pomt and the appearance of flame) m the 
ease of mixtures of hydrocarbons and air are described 
by J S Lewis m the October number of the Joumtd 
of tho OhetMcal Society The lag may m certain oases, 
terminate m rapid ojudatiiMi unacoompamed Inflame, 
axamplea of which are given m the paper The ex 
penmenta were oonduotM m glass bulbs of 126 o o 
oapaoily with a long narrow neck, which were mam 
tamed at the desired temperature, and the hquid mtro 
duoed m small wide mouthed tabea of thm glass 
Experiments with petrol freed from aromatio hydro 
oarbmiB showed that removal of the h^tar oon 
•tituenbi caused an appreciable drop m lag and m 
Igmtion tempnature, and sueh fuel would probably 
‘Knock ’ more readily The efleota of powdered glass, 
bharooal, metals, eto , ware studied 


Rsplacement of Csstings by Weldings — In a paper 
read before the Institubon of Wdaing Engmem 
<nx Oct 16, Mr P L Roberto disoussed the poasi 
bihties of replaoum iron eastmga by welded struetures 
built up from rolled steel Among the advantsM 
which are claimed are an morease of strength of 2 6 
tunes or a oorre^ndmg reduotum of wmght, eoono 
mwa m matenal uaed, m the worimbop aooommoda 
tioa required, and m machining, the latter bemg 
due to in cre ased aoouraoy of dimennone Among the 
examplea given the two extremes may ba men 
tionad In the first ease a easting weigfamg 1760 lb 
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was imlaoed by a ‘welding’ the weight of whidh 
was 8M lb The cost per lb was much the same m 
eaoh ease, with the result that a saving of 62 per oent 
was ^eoted The largesyiart recorded was a easting 
weighing 16,000 lb The corresponding welding 
weight only 9300 lb and cost but a Uttle more per 
^ In the aggregate a saving of 82 per cent was 
obtamed The greatest saving 66 per oent, was 
effected on a part which as a casting weighed 6676 
lb and as a welded struoturo but 1920 lb It is 
pomted out that if wdded parts are to be as eoonomioal 
as possible, their design should be treated ab wittw 
'Die mere modification of the design of the ca st in g 
means the retention of many features — suoh, for 
example, as arrangemento for oonng and withdrawal 
from the mould which, though neoeesary m the 
oastmg itself, are of no unportanoe in tiie weldmg 

Preparation of Catalysts — Dr R Dankoff, of 
the State Physical Teolmiosl Institute, Leningrad, 
has sent us a oommumoation on this subject The 
method he uses oonsista m depoeitmg metals from 
the vapour form on cold surfaces smoe it was ex 
peoted that suoh surfaces should possess a very fine 
structure and great capacity for adsorption Previous 
experiments of Gauger with nickel and platmum so 
deposited with a mixture of ethylene and hydro^, 
riiowed that no reaction occurred, but Dr Dankoff 
states that deposits of mokel, plstmum and iron pro 
duced by condensation m vacuum of 10 ' mm on 
glass si 0° C showed considerable activity No great 
vanstiun m the results was found with metals de 
posit^ at - 180° A mixture of hydrogen and ethyl 
ene mtroduoed mto the wparatus reacted energetic 
ally at 0°, in the case of mokel two thuds of the 
mixture reacting during the first mmute The uutial 
pressure was 66 rom , the volume 200 c o , and the 
catalyst surface 100 cm ■ Platmum was more active, 
iron lees active, than mokel In the case of mokel a 
dependcoioe on the thickness of the deposit was found, 
mmeatmg the porous character of the surface, as 
found m adsorptive experiments A curve aocom 
panymg the oommumoation shows the dependence of 
the rate of reaction on the thickness of the layer ex 
pressed as the number of layers of atoms m the de 
posit, but it IS not smtable for reproduction 

Hydrolysis of Di- and Poly- Saccharides —The 
determination of the relative ease of hydrolyaia of 
disaoobandes and of polysaoohandes such as starch 
and cellulose has recently received attention by 
several oxp«imenteni Smee the stoucture of oellu 
lose as a long oham of cellobiose umto is now estab 
liahed on a reasonably firm basu, and amoe it may be 
assumed that starch is prseumably derived m a 
similar manner from maltow, the mterrelation of the 
reactions mvolving both the analysis and synthsna 
of these products is of mtorest In the October 
number of the Jowmal of (he Amertean Chonnoal 
aoc%ty, Hibbert and Poroival desonbe the hydrolysis 
of oelluloae, oellobiose, cellodextnn, staroh, muhn, and 
levan (from the action of B nuaeMtonoua on sucrose), 
using smo ohlonde dissolved m hydroohlono acid ab a 
madnim A smgle unimoleoular velocity constant is 
assumed It is omiotuded that the alow hydrolyaia 
of cellulose IS, m a large part, due to the alow Iqrdrolyaia 
of odlobiow, that oellobioae la not a reversion pro- 
duot , and that there aeem to be no grounds to suppose 
that starch and eeUuloaa are eeaentially different, 
except for the a linkegee in the former and the 
^ Imkages m the latter The ratea <A hydrolyaia of 
suorose, levan, and muhn m 0 1 N oxalic aoid at 68* 
are almost the same, and it is concluded that this 
behaviour is related to the y fructose residue present 
in each 
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The Antiquity of ( 

rpHE Huxley Metnonal Lecture for 1930 of the | a 
Royal Anthropolosioal Institute was dehvere 1 on o 


One of the leadu^ obsessiona of the historian has 
been the behef in the recent evolution of civilisation 
and the shortness of the period during which it has 
endured an obsession derived from medieval tradition 
Another tiadition derived from medieval behef was 
that of the deohne instead of the progress of civilisa 
tion and culture The behef m a Golden Age had 
been fostered by the manifest relapse into btubanam 
which ohoraotensed medieval Europe Civilised man 
it was held had had but a brief existence and the 
documents which ascribed to him an earher date were 
unworthy of credence The heroes of the old legeuils 
became solar myths and the ancient empires of the 
east ' wore stripped of their antiqmty 

A new ora has dawned upon us The scientific 
method aided by the spade has opened up a new 
world and furnished us with facts instead of theonos 
The result is that the story of the antiquity of naan 
which IS bemg told bv geology is being retold of 
emfased man by archeeology The age of civilised man 
must be pushed back through the (ontuiies hke the 
age of uncivilised man The last hundred years have 
unfolded a now woild — ^that of the civilised past 
Historical Egypt now has its lessons to teach us 
While the literary historians have been vying with 
one another in the endeavour to minimise its antiquity 
the spade of the excavator has mado discovenea which 
have rightly been termed revolutionary At Soqqara 
Mr Birth has laid bare a complex of buildmm without 
parallel anywhere else m the country In the art and 
architecture of these buildings and m the work of 
artists of the Third Dynasty m the tune of King 
Zoser described so recently as 1896 os a mythical^ 
king Egypt would seem to have reached its climax 
Architecture art, and gloried tiles all testify to long 
centuries of development which must have preceded 
the period of perfection to which they belong The 
same impression is made upon us when we come to 
exarame the hieroglyphic son^ It is already as 
con^lete and conventionalised by use os m the dim 
of Rameses and Donus The alphabets are there by 


the funuture of the house, the jewellery and garments 
that were worn, or the articles of the toilet— the dis 
oovenes mode by Dr Reisner in the tomb of the mother 
of Kheope -prove that at the beginning of the fourth 
dynasty the culture and art of Eg^t were still at their 
hiadieet level 

When we turn to Babylonia, there also the latest 
diBoovenes have pushed back the highest development 
of its art yet known to us to an undetecmined but 
remote antiquity Hitherto ancient Babylonia, 
whether Sumenan or Semitic, has seemed artistically 
deficient and mfenor , its inhabitonta were primarily 
men of busmess and trade, the imtiators of bonking 
and mtemational oominMoe, but with httle artistic 
sense The Royal and other tombs found by Mr 
Woolley at Ur have revoluttomSed our ludgmsnt on 
this matter Hie gold and silver work, the inlaid 
d— igna m shdl, Itove revealed an art of the first ordo* 
Yet tire tombs add thmr oontents ootuidly belong to j 
Bebylonian pre history rather than hiatory The 
few maanptions found with them are not yrt in the 
fully devwped ouneifoim or linear soript which al 
ready had a long history bebmd it when Sargon of 
Akkad founded the fiiM Bab^oman empuq m 8700 | 
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aigni developed With them goes another remarkable 
fact This advanced art and culture exhibited m the 
tombs is accompanied by human saenhoe on a vast 
scale whif h reminds us of Dahomey rather than of 
the Near East Human saenflee was not only un 
known m historical Babylonia but also its very exist 
enoo in any period of the past history of the country 
was ignor^ Yet the Royal tombs by no means 
beloiw to the earhest ptnod of Babylonian history 
Mr Woolley tells us oi five further layers all neoes 
sarily older than the cemetery mto which the ^yal 
tombs were sunk By them we are taken back to the 
times when the alluvial plains of Babylonia were only 
bemnning to be formed at the head of the Persian Gull 

It may be that the Royal tombs of Ur modem as 
they arc when oomiiared with the strata below them, 
belong to a pre Sumerian tune and a pre buraonan 
race The Sumenan iieoplo called themselvee the 
black headeil race 1 his implies that there was also 
a blond race ui the country an inferenc e oonhrmed 
by the fact that Sumenan art repieecnts them as 
biotgl skulled whereas most of the early skulls dis 
covered at Ur and exammed by Sir A^hur Keith 
prove to be dnhcliocephahc On the Egyptian menu 
raents the Amoiites of Palestme are depicted as 
blonds with fair haii an 1 blue eyes In these blond 
Murru we must see tho Mesopotamian Mitannians of 
later histiry the Miminn or Amoiite predecessors of 
the Sumonans At Tepe fTswra Dr Speiser has dis 
covered two strata of cultural remams below the 
stratum which l>elonj,s to tho Bronze age and the 
appeal anoe of the Sumerians In this lost the copper 
objects lesemble thno found at Ui and FI Oheid, 
which are dated to the period of the first dynasty of 
Ur (about 3100 b c ) wnereas the earlier strata take 
us back to the jmeolithic penod and the pamted 
pottery of Jomdet Nasr 

Tho tombs of Ur howevei testify to more than mi 
advanced art and human sacnlice They mthcate a 
wide mtemational traile and the working of mines 
Gold silver and laj is laruli are all found m them m 
profusion as well as copper Gold came from the 
Persian Gulf but silver was probably brought from 
the nunes of the Taurus This fact is m harmony with 
the disoovenea recently made m China and north 
west India Both at Mehenjo Daro and at Horappa 
a civilisation has boon brought to light wbioh was 
in close touch with Elam and Sumenan Babylonia 
Li Chins, Prof Andersson has found paintra and 
polished pottery of the neolithic and ohaloohthio age 
which IS related to tho neolithic pottery discovered m 
Susa similar ware has been found in l^byloma and 
at Sakohe gozu north of the Gulf of Antioch while the 
recent excavations of Prof Li at Yin m Honan have 
shown not only that the Shong Dynasty (1766-1164 
B o ) was histonoal but also that the aooouut of its 
sculpture and sonpt with the long preceding develop 
ment and oommotoial mteroourse implied by them, 
was based on fact 

The so called Cappadocian cuneiform tablets dis- 
oovored at Kara Ey^ show how extensive and modem 
m character Babylonian oommerm must have beso 
The date of the Eyuk doouments is known The 
forma of the oharaoters and the Assyrian propernamea 
pomt to the Hurd Dynoaty of Ur (8400-88<W a O ) 

It la unnsusaaary to dw^ upon the length of tuna 
preauppoaad for toe nae and developmeat of aU tiua 
toadiog aotovity, with the means of tiaiBo*aDd use of 
wntmg which it impliee Civihaed man is far (fider 
than tM purdy htei^ scholar has dreamed 
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Caledon Meeting of the South Afncan Aaeociation for the Advancement of Science. 


^pHE twenty eighth annual meeting of the South 
Afncan Association for the Advanoement of 
Science was held at Cidedon on July 7 12 1930, 
under the presidencv of Mr H E Wood, Union 
Astronomer The meeting was well attended and 
emhty two papers were read The South Afnca 
hMal and giant were presented to Ita- A L du loit 
at the close of the presidential address A popular 
illustrated lecture was given by Dr G H Slcaite on 
hereditv There was a reception by the Mayor and 
councillors and visits to various places of interest m 
the neighbourhood 

The presidential address by Mr H L Wood was 
entitled Recent Astronomical Develoiunents In 
it he ixnnted out that astronomical observatones 
throughout the world are about to combine to re 
determme the mean distance of the sun from the 
earth the uiut in terms of which all astronomical 
distmicee are measured This is being undertaken 
now because the minor planet No 433 £,ros makes a 
near approach to the earth early in 1931 Mr WocmI 
also mclicated tliat m many cases he omimeratod 
while the actual object has not been attamed many 
other highly important astronomical disoovenos 
have resulted Problems of the determination of the 
distances of the stars wore discussed and the vanous 
methods compared The constitution of inter 
stellar sjiace in the light of recent work was described 
Recent advances in knowledge of the nature of light 
and Millikan s work on high freciuenoy radiation were 
noted The address closed with a ret lew of man s 
conception of the umverse at vaiious stages of his 
histoiy 

The presidential addioss to Section A was delivered 
by Prof H H Fame who dealt with The Motion 
of Ions and Colloid Particles m an Electric hield 
The alliance of physios, chemistry and mathematics 
was mdicatod witn a possible extension to biolo^ 
Research in electrical sjiecifio conductivity of solu 
tions was discussed as were the possible effects of 
neighbounng ions on each others mobilities The 
rAle of the ionic atmosphere and the work of Debye 
and Huckel wore sot forth Onsager s work elunmat 
mg the use of btokess law foi the movement of 
ions, and the Brownian movement of ions were dis 
oussmI Evidence was given from {lersonal work 
that the initial rise in mobility so often observed is 
due to the residual eleotroljrte impunties in a colloidal 
solution The analogy b^ween ions and colloidal 
particles, so far as then electncal structures are con 
oemed was the chief argument of the address 

Prof W F Barker chose Some Effects of Ldght 
as hu piesulential address to Section B He first 
set fortn the relationships of the vanous kinds of 
radiation and the effect of the excited atom or mole 
cule Photochemical processes were discussed m 
relation to photography, vision and carbon assimila 
tion in plants The photooheimoal association m 
ibodopein was bnefly outlined The far reaching 
importance of photosynthesis of plants was incboatecT 
The syndesis of sugars by plants and the deoom 
position produets of aotivatM oarbomc acid, especially 
the posMble mtermediate production of formalde 
hyde were discussed The wmrk of Baly, Porter, 
and Ramsperger was apalysed and the importance 
of surface reactions mdioatM llie reactions of aoti 
vated formaldehyde wnth simple morgamc nitro 
getious oomtxiunds, with the synthesis of proteins m 
the daytmte and their transport at night, probably 
as asparagme, were discussed The mtoate supply 
as the Imuting factor m the syntheeia of proteins m 
plants and the practical apphoation to the fertiliaer 
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problem were indicated The chemistry of chloro- 
phyll and vitamins was described and also the efleots 
of ultra violet bght on hving organisms 

The president of Section C 1^ E P Philhps, gave 

A Brief Historical Sketoli of the Developmmt of 
Botanical Science in South Africa and the Contribu 
tion of South Afnca to Botany as his address It 
oompnsed a review of botamcal progress over two 
hundred and fifty years Three periods were set 
forth The first commenced with the early botamcal 
collectors from the Cajie, to the time of W H Harvey 
and his Genera of 'wuth Afncan Plante At the 
close of this penod about 1868, the first South 
Afncan botamste appeared and the second penod, 
Midmg about 1003 was marked first by quiescence 
and uien by renewed activity The third penod, 
from 1903 marked the development of botamcal 
science m the universities The colleotore botamcal 
literature and trends of each penod were detailed 
Tlie first penoil was marked by much taxonomic 
work and at its end by pubhcations The second 
penod saw p^t extension of this woric and the 
influence of Bolus at the Cape and of Medley Wood 
m Natal was maiknl The activities of many other 
collectors were detailed and the vast amount of work 
on systematic botany and plant geography indicated 
Ihe third penod from lfik)3 onwai^ was marked 
by university developments plant biology studios, 
economic botany m many pliases plant embiyology, 
and the institution of the Omon Botamcal Survey 
Some Asjiex ts of Bml Life was chosen by 
Dr E L Gill as his presidentml address to Section D 
Adaptations wore discussed It was |>omted out that 
the leaction against adaptation to environment 
has almost certainly ovnnihot the maik though 
correlation of structure and way of life are not neoes 
sanly close Wading birds wore disiussod in relation 
to their feeding habits bills and legs The avooet s 
turned up biU may be the result of some phase of 
racial pathology perhaps not just disastrous enough 
to lead to the extinction of the stock PliunMo 
and its relation to flight were also discussed The 
subject of subepeciee and racee of birds was mtro 
duoed and the time factor for the development of 
subspeoies indicated with reference to Moreau s 
work on onsted larks in Fgypt Bird behaviouf 
and patterns of behaviour m courting pW, and 
leisure were noted and migration of binls as anting 
South Afnca discussed South Afnca has few islands 
and on the mamland dispersal is rapid South 
Afnca 18 the tenmnus for the great migrations from 
the far north Great numbers of European birds 
winter at the Cape, and many Afncwi biros come to 
breed and then return to tropical Afnoa for the 
southern winter The movements of the purely 
Afnoan birds are still largely a mystery The birds 
of the Southern Ocean nera more mvestigation — 
a matter of difficulty The physiological ^eot of 
migration and the unknown stimulus that moves 
buds to such unacoustomed feats of endurance were 
also mentioned 

The subject of South Afnoa s Place m Pro 
histoiy A Plea for Organised Research and the 
Better P reservation of Histono Remains , formed the 
prasideutial address to Section E given by Mr C van 
Riet Lowe The eariy history of, arcluBoIogy was 
briefly reviewed, the South Afnoan work dating 
roughly from DtJe 1866, smoe when a mimbw m 
workers have appeared The reasons for diflerenoes 
in nomenclature m South Afnoan and European 
oultuies were detailed, and also the rdationsmp of 
European and Afnoan Stone Agee The importanoe 
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of geology and seo^phy in relation to ethnology 
wsa Btreeaed. Vanoue aapecte of African pre- 
historic art were detailed and strees laid on the value 
of rook engravings or petrogl^hs. the evolution of 
numerous styles and four probable sucoessive phases 
being outlmed. The nera of correlation of all 
associations and of detailed search for such associa- 
tions was urged. The address concluded with an 
appetd for greater study and better preservation of 
arolueologic^ objects. 

“ Some Problems of the Transition from Sub- 
sistence to Money Economy ” was the subject of the 
presidential address of Mrs. M Palmer to Section F. 
The transition is inevitable and many South African 
natives are now in the transition stage The con- 
servatism of subsistence economy is because of its 
guidance by customs and absence of markets, com- 
petition, and profits ; and communal tenure of land 
is correlated with such economy. The social and 
economic reactions to be expected under the extremely 
rapid transition m the African and eastern cu’eas 
of the world were discussed. Private ownership of 
land has caused misunderstandings reiieatedly among 
primitive peoples and the commercial use of land is 
mcomprehcnsible to them. The widely diveigent 
accounts of the economic position of the native were 
explamed. Even when inihvidual isiusant tenancies 
are established, an unemployment jiroblein appears 
m the second generation. Commercial agricuituro 
reqmres (.*ominercial develojiment to balance it The 
teaching of primitive crafts by out-of-date means to 
natives was deplored, for it gives them false ideas 
of successful livelihood that cannot materialise in 
oomp^ition with machinery. Artificial means of 
inducing natives to take up wage-labour have been 
necessary, and taxation and organiseil recruiting have 
supplied these. At first the native, who only works 
m town about half the year, separated from hw land 

and family, regards wag ‘ 

to luxury. Later, as li 
m the reserve largely -■ 
are his real aupjiort. 

cultivation of the reserves, mefficient and 
labour, a lessened market for the products of industry, 
and numerous evils due to lack of supervision and 
separation of families result. The system of ‘ native 
treasuries ' and of co-operative crmiit societies was 
explained and recommended as a great aid m bridging 
this transition period. 

In Section A, meteorological work m the Trans- 
vaal and in Mozambique was desertbod. The effects 
of oil on the coefficient of restitution and the electrical 
field of the atmosphere are of interest to physicists ; 
astronomers dealt with the ongm of meteontes and 
the apparent orbit of a spectroscopic binaiy. A 
new method of deducing borehole capacity was pro- 
pounded; and the veteran mathematician. Sir Thomas 
Muir, made his tenth contribution to the bibbography 
of determinants. 

In Section B, soil chemistry in connexion with the 
potash requirements of South African soils, base 
exchange in the Malmesbury shale senes, soil acidity, 
stioky pomt water, and hanl pan formation pro- 
duced a number of papers. Slangbos oils and the 
antimony electrode were disoussed. The state of 
natural water supply and the effect of destruction 
of vegetal cover received serious consideration, as 
did also a paper on the medicmal waters of South 
Africa in international measurements. 

In Section C, systonatio work on the Virosse 
division of the Euphorbiaoe«, on new Liliooee, 
Hydrooh4ritaoe», Dianthacem, and Lobostemon was 
detailed by vuious workers. Economic botany was 
represented by work on borl^ diseases, South ^friosn 
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fungi, root nodules, abnormahties in the composition 
of oranges and seed formation in pears, and ^eots of 
fire on biotic communities Ecological work dealt 
with ‘ Ciifbloar ’ (a stock puison), flora of a lamsiekte 
farm, bush groups, and floras of individual areas. 
The physiological side was represented by work on 
hydrolysis in tho vme and the infiuenco of soil water 
around roots on the hydrogen ion concentration of 
tracheal sap. 

In Section D a number of interesting topics wore 
discussed. A senes of pajiers by members of the 
University of Stellenbo^li dealt with Amphibian 
osteology, osteogeny, and ontogenesis m reganl to 
vanous forms, mcluding Heleophrune, and there was 
discussion of Noble’s dictum in relation to the latter 
form. Ecological notes wore given on the Aendudaa 
of tho Capo Peninsula. Seasonal variation m the 
coat of common domestic mammals and density in 
variation of tho fleece of tho menno are of economio 
imjiortanco. Animal ocologists also dealt with tho 
methods of studymg numbers of terrestrial animals 
and numbers of tsetse fly m Tanganyika Territory. 
A modification of the rapid agglutination test, of use 
to tho vetonnary profession, was set forth Descrip- 
tions were given of a number of new species of Pro- 
tozoa, including new and economically important 
Myxosjxiruiia of fish and new Protoopalmidic. Cases 
of physical inlientanco and of racial admixture, 
including Climoso crosics with various natives and 
Iniiians, were described. Variations m the skulls 
of vervet monkeys, ovino schistosomiasis, and social 
hydrology were also diseusseil, and a morning was 
devoted to a discussion on provision for marine 
biology. The centenary of the death of Lamarck 
was commemorated 

In Section Pi a human skull was described. The 
chronology of tho Mossel Bay industries was detaJod 
and illustrated, as wore imjilementa found m a cave 
at Tafclborg Hall. Interesting accounts of cattle 
magic and medieuies in Hochuanalanil and of Bantu 
customs iti rolatuMi to widowhood and lobola formed 
imiiortant contributions to social anthropology. 

In Section F, the historical side was mterestingly 
represented by short jiaiicrs on an eighteenth cen- 
tury MS. on agricultural improvement at tho Capo 
and on the fiist lejier settlement m South Africa. 
The psychology of mysticism and of personality were 
iliBCussi^, and a reasoned account of the jieychologtoal 
factors affecting the attitude of black to wlute was 
presented. The crisis m our prosont oivihsation was 
given a fine exposition. The progress of Portuguese 
children m Lourenfo Marquee and in Portugal were 
compared. 

The next annual meeting of the Association will be 
belli in July 1931 at Urahamstown, imdor the presi- 
dency of Prof. J. W. Bews, professor of botany at the 
Natol University College, Pietermaritzbuim Natal. 


University and Educational Intelligence. 

Cambbidob. — J. C. P. Miller, of Trinity College, has 
been elected to an additional Isaac Newton Student- 
shm tenable for ono year. 

The Qeneral Board has recommended that a reader- 
ship m statistics shall be eetabl^ed as from Jon. 1 
next, and that it should be authorised to appoint as first 
holder of the readership Mr. G. Udney Yule, of St. 
John’s College. It is recommended that the reader- 
ship shall be assigned primarily to the Faculty of Agri- 
culture and Forestry. 

The Faeulty Board of Archnology and AnthioMlogy 
has iqipointed C. B. Humphreys, m Christ’s Coll^, to 
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be honora^ keeper of the Melanewum Colleotion in the 
Museum of Arolueology and Ethnology 

The Qedge Pnre for original observations m ph^o 
logy has been swarded to H Bsroroft ofKmgsCoflege 
who gained hnt rlass honours m the Natur^ Scienoes 
TnposPt n 1027 

London — The following doctorates have been 
swarded D Se Degrees in ehem%stry on K R I 
Krudinaswanu (University Collem) for a thesis en 
titled ARevisionof the Atomic Weight of Tantalum 
(Jour Chem Soe Time 1930) and (2) TheAtoimc 
Weight of Antimony from dAerent Sources {Jour 
Chem Sfoe 1027) and H L Riley (Imperial College 
— ^yal Collm of Science) for a thesis entitle 

Studies m Complex Salts {Jbur Chem Soe 
1028-30 PhU Mag 1024 1027) D 8e Degrees m 
^tysees on J H Bnnkworth (Imperial College — 
Royal College of boienoe) for a thesis entitled On the 
Measurement of the Ratio of the bpecifio Heats of 
Oases {Proe Roy Soe 1026 1026 1030) and Prof 
H Dingle (Imperial College — Royal College of Science) 
for a thesis entitled The Successive Spectra of 
Fluorine (Free Roy Soe 1926 1028 1920 1930) 
DSe Degree tn soology on H Mukhopadhyay (Im 
penal College — Royal College of Science) for a thesis 
entitled On the Development of the Vertebra 
(Columns of Urodela and Anura {Phtl Trans 1930) 
D Se Degree tn geology on C Sheppard for a thesis 
entitled The Oeology of South West Ecuador to 
gether with thirteen s ibsidiary contributions 


Sit Richard Gregory whose preaideiitial addresa 
entitled The Worth of Scienoe will be tMivered 
on the first day of the Conference Among the 
papers and disoussKHu arranged are the following 
Lefuming how to study by Prof T H Pear (Bntish 
Psychological Society — Education Section) efficiency 
of first school examinations and their relation to 
matriculation by Sir Phihp Hartog (New Education 
fellowship) The Beauty and Wander of the 
World by Sir Arthur Ihomson (School Nature 
Study Umon) vocational guidance by Dr Macrae 
(Praining College Association) mdividual work m 
mathematics by Mr G W Spnggs (Didton Assooia 
tion) discussion on experimental phonetics Prof 
E W Scripture and Prof P Menzrath (Modem 
I anguage Association) educational handicap of the 
deaf from the psychologist s pomt of view by Dr J 
Drever (National College of Teachers of the Deaf) 
and a jomt conference on the teaohi^ of geoipaphy 
at whi^ the speakers will molude Sir Richard On^iy 
(chairman) Mr J bairmeve Sir Wilham Furae 
MissB Hosgood and Mr C B Thurston Exhibitions 
of books handworic and school emupment will be 
open during the Ckmference the B B C is arranging 
a lecture and demonstration on school broadcasting, 
and Prof Winifred Culha is giving a lecture demon 
stration on teaching bioldgy by wireless Full parti 
culars tf the Conference can be dtamel from the 
Secretary Miss M A Challei 29 Gordon Square 
London W( 1 


Pbofosads have been made for the formation c f an 
Association of 1) xamuiers for the adequate discussion 
and ventilation of the { riblems with which examiners 
are face 1 It is suggested that t> e ina igural meeting 
be 1 el I early m January F irther particulars and 
information may bo had from Mr B C Wallis 346 
Stag Lane I ondon N W 9 

RFrEBRiNO to the note m Natukd of Nov 16 
p 701 we are informcl that while it is true that 
I^f R Robinson (Oxford) has receive 1 an invitation 
to act os the non resident lecturer on the George 
Fisher Baker Foundation of Cornell Uiuversity 
durmg the second term of the academic year 1033 34 
he has not yet intimated his aweptanoe of this 
invitation 

Thb Harvwd Pngmeering School is offering this 
yeoi a new course on vibraGcn problems a sub 
jeot which IS growmg m imTOrtonoe m the dosign 
of high speed moohineiy although it has I een no 
glect^ in most American oigmoermg schools The 
course will deal mainly with &e physical and mathe 
matical basis of meohamoal vibration and is being 
given by outside lecturers Messrs T Ormon Irora 
and A L Kimball the general direction of the 
oourse being under Prof Arthur E Norton of the 
Harvard Engineenng School Mr Ormondroyd is 
manager of the Expenmental Engineering OiviBion of 
the South Philadelphia Works of the Westoighouse 
Electric and Manufacturing Co and has had wide ex 
penence m vibration problems Mr Kimbtdl is As 
somate Head of the Mechanics Section of the General 
Electnc Company Research Laboratory at Soheneo 
tady be has made a special study photodasUo 
methods of stress anatyw and is on authority on 
vibratoon damping 

A nuBumNABY programme has been issued of 
the nmeteenih annual Conference of EduoaUonal 
AMOCiotwms, to beheld at Univerarty College London 
W C 1 on Deo Sl-Jan 7 under the presidenioy of 
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Histone Natural Events 
Mov 30 AD 6o St Paul s Storm — St Paul 
bemg earned for trial at Rome was takmi on board 
a ship at Caesarea The ship touched at Sidon and 
was then forced by northerly winds to mws south of 
Cyprus to the south coast of Crete By this time 
the Fast was already past [probably that of 
Expiation Sept 26J and Paul advised the master of 
the ship to wmter m harbour Ihw advice was dis 
regarded however and the ship set out for a more 
oommo liouB harbour The account contmues But 
not long after there blew from the shore a tempestu 
ous wind called Euroclydon And when the ship 
was caught and could not bear up against the wind 
we let her drive Neither the sun nor stars appeared 
for many days and there was no small tempest 
On the fourteenth night falling mto a place where 
two seas met they rtm the ship aground on an island 
tailed Melita where she was broken up by the violence 
of the waves but all were saved Tbis is beheved to 
be the island of Malta but Dr William Falconer 
who prepared a dissertation on the voyage identified 
It with Melada m the Adnatio The date of the ship 
wreck is not known aocuratdy but Dr Falconer 
calculated that it was most probably at the end of 
November or beginning of Decembor 

Nov 30 1645 Barthquaka in the Philippines — ^The 
greatest earthquake Imown m the Archipelago 
From Manila to the northern provmoes of Cagayan 
and Hocos Norte few stone buddings escaped destruc 
tion, some native vdlsM oompletdy disappeared 
while there were many changes m the surface features 
and m nver-courses 

Nov 30 177s Dostnictioa of Fish — An account 
of the diouc^t of 1776-76 m Sumatra {Phelosophteal 
TransaeSums Abridged Ed Vol 16 p 127) states 
that In the nunm of November tne dry gnasnn 
having then exceeded its usual period and the 8 B 
winds oontimnng with unrsnuttang violence the sea 
was observed to be covered to the distenoe of a mde 
end m some ptaces a league from shore with flA 
floating on the surfooe Greet quonfrtiea of them 
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were at the same time driven on the beach or left 
there by the tide, eome quite alive, othere dying, but 
the greatest part quite dead. The fiah thus found 
were not of one but of various species, both large 
and small, flat euid round, the oat-flsh and muUet 
b«ng generally the most prevalent. The numbers 
were prodigious, and ovenipread the shore to the 
extent of some degrees. Their first appearanoo was 
sudden ; but thou^ the numbers dimuiiahed, th^ 
oontmued to be thrown up, in some parts of the coast, 
for at least a month, furnishing the mhabitants with 
food, which, though attended with no immediate ill 
consequence, probably contributed to the unhealthi- 
ness so severely felt. No alteration to the weather 
had been remarked for many days previous to their 
appearance. The thermometer stood as usual at the 
tme of year at about 86°.” 

Dec. X, 1607. Frost in Lake District. — ^The Water- 
millock RMpster m the English Lake District records 
“ a marvetUoua great frost which contynued from the 
first day of December until the 16th. day of February 
after. IJlles water was frozen ower and so contmued 
from the 0th. day of December untill the 22nd. day 
of February followinge. So stronge that men m great 
companies made a oommon way up the same . . . 
with horses loaden with come. Upon the 6th. day 
of January the younge folkoa of fiowlbv went unto 
the imdst of the same water and had a Minstroll with 
them and there daanoed all the after Noone On . . . 
the 0th. day of February, at Weathemieallock was a 
Iloone fire budded on the Ise and matches of Hhotmgea 
Shott. . . .” 

Dec, 4, 1495. Tiber Flood. — One of the neatest 
flowls of the Tiber, remembered as the ‘"deluge 
of Rome ”, is described at length m a pamphlet 
reprinted by Dr. G. Hellmann in No. 12 ot his 
“ Neudrucke von Schriften und KaHen uber Meteoro- 
logie und Erdmagnetismus ”, with a rough wood-out 
showing the flooded streets and drowning citizens. 
A torrent of water rem through the city, auid many 
houses were destroyed. 

Dec. 4, 1879. Low Temperature in British Isles. — 
Throughout the greater part of December 1879, 
intensely cokl weather was experienced. Tlie coldest 
day was Dec 4, when a minimum of - 23° F. was 
reported at Blackadder in Berwickshire, the lowest 
known shade temperature m the British Isles. Tem- 
peratures below 10° F. wore registered over southern 
Scotland and northern England as far as the Valley 
of the Trent, and over almost the whole of England, 
Scotland, and Ireland temperature fell below 20° F. 
Many persons were frozen to c " 


old. 


killed, inoludmg a holly nearly a hiuidred years 


Dec. 5, 1932. Mirage. — At about 10.30 a.m. the 
lightkeeiier at Cajie Wrath lighthouse, in the north 
of Scotland, obaeAred m the £y above a corneal hill 
to the southward a mirage of land and sea, giving a 
perfect representation of the whole of the coast line 
trom Cape Wrath to Dunnet Head, as it would have 
been seen from a distance of about ten miles. There 
were three repetitions of the mirage, one above the 
other, with sea seiiarating each pair. The appearance 
lasted about 30 minutes, but was only visible through 
a telesoope. It was attributed by Mr. Brunt to double 
refraction from two nearly vertical surfaces of dis- 
continuity between warm and cold air. 

Dee, Si *9*7. Hurricane In PacMc. — A violent 
horrioane stnicK Butantari in the Gilbert and EUiee 
Islands shortly after 2 a.m. ; nearly all the houses 
were blown down or daznaged and mai^ trees 
destroyed. Butaritari is in only lat. 3° N., and 
burrioanes ao near the equator are very rare. » 
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Societies and Academies. 

London. 

Royal Society, Nov. 20. -Lord Rayleigh : Iridescent 
colours of birds and iiiBccts. The reflection spectra 
have boon exainmwl in the ultra-violet. Morpho 
butteiflius and I'ranui moths show ultra-violet 
maxuna in general agreement with the thcoiy of 
intorfcronco. In Af. achillea the blue colour is due to 
a rofloctioii of the second order. No Morpho butterflies 
show thoir blue colour by tmiumusHion. Indeucent 
beetles sliowing a ileop r«I colour at normal inoi<lonco 
may be made to jmss through all tho colours of the 
spectrum to violet, provided that arratigements are 
made to annul refraction at tho air-chitin surface so 
as to obtain very oblique iiicideiioe without Some 
of the goklen beetles show transmission spectra of 
bands which vary continuously in position with the 
part of the sjiecimen examined. It seems iiiqiossible 
to interpret this reasonably except on the theory of 
interference Moist chlorme gas does not destroy the 
colours of Morpho or of IJmnxa, though the black 
backgiound is bleached ; nor does chlorine decolonso 
the metallic beetles. Peacock feathers undergo a 
prngFcssive change of colour in ultra-violet light or 
long-continued sunlight, the colours becoming more 
refrangible. Other feathers are slowly decolorised 
without change of refrangibihty. Fadmg under light 
or chlonne is attributed to the breaking down of an 
mteifenmce structure Tho generalisation seems to 
hold good that colour which is stable in chlorme is 
certainly not due to pigments. — C. R. Bailey, A. B. D. 
Caaaie, and W. R. Angus • Investigations in the 
mfra-red region of the spectium (1, 2) The mfra-rod 
alwKMption Hjiectiiim of sulphur dioxide has lieen re- 
examined m the region 1.22 m with a jiiism spectro- 
meter htted with quartz, fliionte, locksalt, and svlvmo 
pnsms. Tho partial resolution of most of the bands 
has rendered {lossible tlie determination of a number 
of tho molecular constants, m particular the size 
and sliaiie of the molecule, the moments of mortia, 
and tho fundamental vibrational froquenwes — J. K. 
Roberts : Tlie exchange of energy between gas atoms 
and solid surfaces Experiments on tho accommoda- 
tion cooflioicats of helium with tungsten and nickel 
surfaces have been caniwi out under conditions m 
which the surfaces could bo freed from films of 
adsorbed gas. The values obtaiiioil were 0'06-0-07 
foi tungsten and 0'08 for nickel, and are coiisideiably 
lower than the values ordinarily nhtaiiied for gas- 
covoiod BurtaccH C. N. Watson . The use of senes 
of Bessel fimi-tions 111 jiroblcms coiuiectixl with 
cylmdncal wmd tunnels Various Fiuiirior-Bossol 
and Dun senes are one ounterod m pniblems tsmcenimg 
oylmdrical wiiul-tiinnels, and the convergenro of these 
senes III certain parts of tho tunnel is slow The object 
of tho jiajior is to transfoim these senes into more 
rapidly convergent soncs in order to make it iHmsiblo 
to compute their sums. — A J. Alltnand anil R, B. 
King : The sorption of water vapour at low pressures 
by Botivateil charcoals (1). Isothormals of water 
vapour have boon determined for six lUffcront and 
typical activated charcoal spocimens, at 26 C’. and 
over a pressure range of 10'* mm. down to 10** mm. 
Undisplaced gases on the charcoal surface cause 
* drift ’, as in other cases. When this displacement 
had proceeded to its limit under the exiierimeiital 
conditions, the isothermals wore apparently reversible. 
No sign of the validity of ‘ Henry’s Iaiw ' was observed. 
Water vapour is apparently relatively meffeotive as 
a displaoing agent for adsorbed oxygm Heat ot 
adsorption increases as the quantity sorbed decreases. 
No definite evidence of discontinuity in the laothermals 
was discovered. 
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DUBUN 

Royal Inah Academy, Nov 10 — J Molan The 
effect of water vapour on the mobihtiea of negative 
lona m air A seriea of values of mobihty ranging 
from 2 4 to 1 5 cm /sec u found corresponding to 
certain favoured sues of ions At least two such 
discrete sizes of ions are present in considerable 
quantity at each value of the hunudity In addition 
it IS shown that high mobihty ions are present m 
small quantities for example at vapour pressure 
0 87 mm , ions of mobility 12 cm /sec constitute 
about 0 1 per cent of the total ionisation 

Pabis 

Academy of Sciences Oct 27 — The president 
announced the deaths of Pierre Termier and Paul 
Appell — Maurice de Broglie A possible conceiitiun 
of nuclear phenomena — E Bataillon and Tcbou Su 
Abortion of gcunetogi nesia m hybrids of iiolge 
marmorata and M crmtata two years old — A Buhl 
Wave geometry Fxphcit developments — V Roman 
OTsky The contmued doubly connootod chains of 
Markoff — Marcel Brelot A generalised problem of 
Dinchlet — V G Siadbey Tlie motion of large 
meteors An oni^sis of a collection of data recently 
published by Hofhnoister lor large meteorites the 
averam height of appearance (54Q cases) was 131 ttkm 
and of extinction (6fi3 cases) S3 5 km Classifying m 
three classis loige meteors detonating meteors and 
meteorites the geocentric velocities were respectively 
42 6 38 8 and 26 7 km per second — Henri Mineur 
Tlie explanation of some anomalies presented by the 
proper motions of the stars Lyot The polarisation 
of Merouiy compared with that of the moon results 
obtamed at the Pie dii Midi in 1030 The clearness 
of the skv at the Pio du Midi enabled 20 observations 
to be talon under excellent conditions, the results 
of which are given graphically — Louu Kahn Ihe 
methods of navigation employed by Costes and 
Bellonte The method proposed by the author m 
earhor communications was used with success by 
Coates and Bellonte in their flight from Fans to New 
York — A DauTilUer The apphcation of the diffrao 
tion of electrons to the study of oigamc substances 
The structure of cellulose Diffraction diagrams of 
organic substances can bo obtained provided that 
extremely thm films with a thickness of the order of 
100 A can be prepiarod Diagrams are given for 
films of nitrocellulose these are entiiely different 
from those given by the X rays and are not due to 
the crystalline network Mile Foret Calcium ohloro , 

bromo and lodoalununate — H Muraour Iho m 
fluonce of radiation in the combustion of (explosive) 
colloidal powders m closed vessels In a previous 
oommiuiic ation as an exjilanation of the observed 
diminution m the area of the pressure time curve it 
was suggested that energy was contributed undei the 
influence of the calonho ladiatiun of the gas further 
experiments now desenbod prove that this hypothesis 
18 insufihcient to explain the experimental results — 
Jusfan Dupont and Jean Jacques Guerlain The dry 
distillation of Tolu balsam Ihis distillation gives 
nse to notable quantities of tlie raonoraethyl esters 
of pyrocatechol atkl its homologues identical with 
those extracted by B4hal and Choay from wood tar 
orooBote Georges Mignonac and Charles Hoffmann 
The ketone imlnes and the tautomensm of the nitriles 
— St PavIoTitch The metallographio study of some 
metallic minerals of Yngo Slavia —Jacques Bourcart 
The stratigraphy of the Atlantic zone of the bponish 
Protectorate in Morooco — L MargaiUan The vita 
mnu emd refining olive oils Comparative curves of 
growth of rats are givem jibe diet being the same 
sxoqpt that unrefined oIHb'oil was added m one set 
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and refined ohve oil m the othw Contrary to the 
view generally held, ohve oil oontains vitamins, but 
these are recluoed or elmiinated by the prooeM of 
refming — B Chenun The action of ultra violet 
radiations on the spores and germination of the 
Flondese Arrest of developmmt and cell alteration 
IS always produced by the action of ultra violet light 
— H Cohn and B Bougy The characters of some 

K nds of beetroot — Mme L Randoin and R Lecoq 
possibility of producing experimental rickets m 
the guinea pig Although very aensit i ve to a defioimoy 
of the autiscorbutio vitaram the guinea pig does not 
appear to react to a deficiency of the antirachitic 
vitamin and presents iiii true rickety lesions — 
Averaenq Jalouatre and Maunn The neutralisation 
of the toxic powei of various {xiiHons by thorium X 
Either by its radioactivity or by its metalhc ions 
thorium X is capable of exeroismg in the animal or 
plant a certam amount of protective action against 
vanouB poisons (s])arteine incrotoxin, TOtaasium 
(yamde) Iho melanism of this neutralisation is 
doubtful — Fontaine Modifications of the mtomal 
medium of nver fishes m the course of reproduction 
S Metalmkov B Hergula, and Mua Strail The 
utilisation of micro organisms m the fight against 
Pyralu of maize An account of field experunMits 
earned out at Zagreb with emulsions of cultures of 
micro organisms isolated from dead or dving insects 
The results aero satisfactory 

LmnnoRAD 

Academy of Sciences CompUa rendut. No 13, 
1830 —1 Kurbatov and V Kargin Chemical com 
position and properties of the CSimean keffduhte — 
G Fredenks The Paleozoic deposits m the Drals 
During the whole of the Paleozoic period up to the 
end of the Carboniferous, only vertical movements 
occurred m the area of the Uraban geoeynolinal In 
the early Permian the first phase of the vertical fold 
mg occurred, while the second oomoided with the end 
of the Chussov period — B KupletakJj A oontnbu 
tion to the mineralogy of the Khibm tundras De 
sonptions of a number of minerals — B Gavnisevtch 
A new find of palygorskite m the Ukrame — G 
Laemmlein Corrosion and regmeration of quartz 
TOrpbyntes — A Saukov Antimonv and molyb 
deniun depoeits near Novotroitzk, on uie River Un^ 
Transbaikalia 

Comptes rtndua. No 14, 1930 — N Zelinjiki 
Chemical nature of the Petchora bitumen — B 
Galerkin A contribution to the investigations of 
tensions and deformations in an elastic isotropic 
body — V Barovaki] A description of two new 
species of the genus Dxetyopiem Latr (Coleoptera, 
Eyoids) from eastern Asia D motsdwlakn and 
D tntrmuia, spp nn , from the South Ussun region — 
L Jakubova and S Malm The phenomena of the 
tem^rary annrobiosis in some representatives of 
the Black Sea benthos Experiments in the aquanum 
showed that the majority of benthonic aninuda, 
particularly the lees mobile or sedentary animals, 
can live for a long time (more than a month) at very 
low concentrations of oxygen — for example, at 0 2 0 4 
o o per litre at 12° C — N KusaecoT-UgamskiJ A 
contribution to the study of the factors of the evohi 
tion of faunistK groups The evolution of faunas is 
due not only to the evolution of the environmental 
oonditions, but also mamly to the mteraotion of 
different component etements of the fauna — X 
Fiti^ev Lepidopterologioal notes (7) A new genus 
of Tortnoide from the mountains of the Uasun 
region Jlitrydoiea advetta, gm andsp n— V Rylov 
A preliminary oom mu nioatian on the plankton of 
Lake Kardyvatoh, north west Caucasus 
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The Negrlect of Scientific Method 

T he address by Sir William Pope at Gold 
smiths Hall on Nov 13 the sixth of the 
annual Norman Lockyer lectures instituted by the 
British bcionoc Giuld * must bt accounted one of 
the most weighty of recent scuntiho pronounce 
ments as well as most opportune in its bearing 
upon two subjects of special intenst at the moment 
— tht extension of the D>( stuffs Act and the school 
having age It is to bo hoped that without delay, 
the pnnted Ic cture may in some way be brought 
under the notice of t very headmaster and of every 
member of Parliament as the girls to day are 
even more victimised than are the bovs at school 
and college by the imposition of a bunlcn of m 
consequent undigested learning headmistresses 
might also be induced to understand the imphca 
tions of the address 

biT William Pope does u 1 II to lay stress upon the 
fact that modem man is in no appreciable degree 
the intellectual supinor of his forerunners in the 
far fringe of histone time ho differs from them 
onlj in having other weapons As he truly says, 
the forms of intellectual expression we recognise 
as the arts and literature even moral philosophy 
were worked out thousands of years ago to the 
utmost limit of the capacity of the human mind 
No convulsive revolutionary change could affect 
our outlook our powers and our achieaements, 
except the discovery and exercise pf some un 
suspected faculty of our mtelligence Such a 
faculty 18 now to le recognised as operatmg in 
the background m the mudem development of the 
natural sciences by expenmmtal study wberem we 
may see a most wonderful fulfilment of Shelleys 
far seeing foresight 

A mighty Power which is as darkness 
Is risen out 01 earth and fr im the sky 
Is showore i and from withm the air 
Burets hko eolq su which had been gathered up. 
Into the pores of sunhght 

The Power is no longer as darkness but a 
sublime light The intensive work which has been 
done m science largely during the last fifty years, 
has launched us says ISir William Pope well 
beyond the shore of a new t ra m the world ■ 
history an era which may he described as the 
scientific age Unfortunately the process is in no 
way understood even by the superior pohtioian, 
let alone the public The words soienoe and 
Boientifio as yet have no properly defined meaning 
m the pubho mind even m soientifio journals they 

* Sdeiiee znd Moileni Indmtry ByStaWilHunl Ftipe Pp IS 

(LoDdon Brithb SdeoM OuUd tMO ) 1« 
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are often moonautently need and rarely with flare 
thought We have no ng|it to confine the word 
aoienoe to any partionlar branch of knowledge , 
moreover, all exact and logical naera of knowledge 
and experience are entitled to be apoken of aa 
scientific The modem advance, m all flelda, is 
due to our oonaidered apphostion of knowledge and 
our constant venfioation of whatever conoluaion 
we may draw only the verified u soionoe Much 
that so passes at the moment is mere speculation 
In days gone by, conclusions were based upon first 
prmoiples, without verification 

The great Helmholtz tells us m his biography, 
how the philosophers, m his early days, regarded 
the mtroduction of experimental verification as 
unnecessary in fact as almost an insult to their 
digmty Our use of the Latm word science, in 
place of knowledge as if it meant something differ 
ent and peculiar is at the root of the difficulty 
as a people, we cannot suffer Latin much as we 
use it m our spoken language we seem rarely to 
grasp the full moaning of Latm words Until we 
study English, wo never shall — unfortunately this 
subject IS still all but unknown m the schools 
whatever stopped the way m the past, ‘ science 
now crowds it out * Much of Sir William Pope s 
address is devoted to a cnticism of the general 
htorary ignorance of young people commg up to 
the umvtrsity from the schools He also complains 
bitterly of the neglect of modem languages Being 
himself gifted with most remarkable linguistic 
abihty, no one has greater nght to speak upon the 
subject 

That a leading professor at a leading umversity 
should so speak out is a more than welcome sign 
that, at last, we are beguining to appreciate the 
danger of our position — that at last we see that 
the VICIOUS circle m which youth is forced to revolve 
must m some way be broken and teaching made 
the free and considered practice of the greatest of 
all arts— an art nothing short of sacred Research 
will soon be its own executioner, if we do not bru^ 
under effective consideration the methods of tram 
mg used m school and umversity leading up to such 
work What is now done is mainly by way of 
compensating for the absence of a proper educa 
tional foundation upon which a scientific super 
structure may be built The present situation is 
farcical Truned at school and, say at Oxford, up 
to the end of his third year, to remain ignorant of 
method, suddenly the student is called upon to 
study * the methods of raseoroh * — usually by work* 
mg out an additional examjile after a well known 
m the mam, he merely raises his value as an 
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artefioer The art of logical inquiry and study— 
soientifio method — should be mouloatod from the 
cradle upwards it u not to be learnt from the 
conventional ‘ research ’ 

This 18 really the meaning to be read mto Sir 
William 8 address and Brutus is an honourable 
man He is a man who has shown supreme general 
busmeee abihty, having recently passed through 
the high City office of Prime Warden of the Qold* 
smiths Company with great distmction He is 
therefore a double first His oomplamt is that 
most of the men in business and the pohtioians— I 
suppose he would say without exception — ^have no 
scientifio trammg they are empinciste, members 
of a class who have done m late years and are 
doing to day with alarming efficiency, everything 
possible to wreck our national fortunes It is m 
the hands of such men that the fate of our dyestuff 
industry rests theirs not to reason why, the 
decision is likely to be one taken without any 
mtniBion of scientific method , the more as tho 
mdustry is pte emmently scientific, m ongm and 
development 

In fact, our era is not yet to be spoken of as 
‘ scientifio , whatever the Norman Lockyer lee 
tuier may assert ho few among us have any use 
for scientific method that the vast mass perish for 
want of such knowledge Knowledge we have — a 
vast knowledge only the knowledge bow to use 
knowledge profitably is wanting among us Our 
great present need is to appreciate the depth of our 
Ignorance, especially m education 

Bit WiUiam Pope in and by his address sounds the 
trumpet call for action m the universities , it be 
hoves the few who are alive to our educational peril 
to bo up and doing, m remedy of his indictment 
Tho headmasters will not move — they have not 
tho courage nor any leader the schools examming 
bodies will be opposed to all action, thepubhoalways 
leaves school to mother A colossal burden of 
responsibility rests upon the few at the umversities 
who are aware of the straits mto which education 
has drifted, through entire lack of scientific control, 
left as It has boenm bureaucratic, unpractical hands 
The universities, whatever may be said, are the 
pnme source of all evil as well as of the httle good 
in the prevailing chaos of teaching they must cure 
themselves, m the first instance Educationally 
they are unco ordinated We must exorcise the 
competitive lust that is within ns, to the extent Hint 
we cease from treatmg education as if it were a 
branch of sport and our schools racing staUes In 
some way, we mutt take the money out at the 
examination puree and put 'morah^* mto its 
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place In some way, education must be made real 
and of general avail — not the entirely fortmtous, 
inhibitory prooesa it now too often is 

So httle Boientifio is our era, that the chief use we 
have made of our great knowledge has been to 
squander natural resources m a blind and selfish 
pursuit of wealth 'Industry, to day, is entirely in 
considerate of the future We cannot contmue at 
present rates The solution of the mtrogen prob 
lem by Crookes has brought us nearer to destitu- 
tion rather than saved us, as the blind worshippers 
of mechamoal success assert it has, by hastening the 
rate of depletion of irreplaceable phosphatio stores 
We can clei^ly foresee m phosphorus the limiting 
essential factor to the world s progress 

Ohne PhosiAor kem gemixte Piektes 
stands written upon the wall If we have any 
regard for the future, without loss of time we 
must learn to submit ourselves to scientific control 
Unless we overcome the demagogue, there will be 
no health m us 

Sir Norman Loekyer, T am sure, would mdeed 
have been more than satisfied to hear an address de- 
livered in his memory such as that just given under 
the auspices of the Guild he founded Never has the 
existence of the Guild been so fully justified , still, 
it cannot test content with talk, however eloquent 
The red fll^g of revolt must now go forward , the 
time for mere} to the moompetent is o\er 

HRNBr U AKM&TROl^a 


Persia and the Persians 
A History of Persia By Brig General Sir Percy 
Sykes Third editionwith Supplementary Essays 
Vol 1 Pp xxxix+563 + 16 plates Vol 2 
Pp XX +616 + 16 plates (London Macmillan 
and Co , Ltd , 1930 ) 2 \ols , 428 not 

1 0BD CUBZON’S olassic work on Persia, pub 
lishod m 1892, went out of prmt a few years 
later, and was never reprinted Sir Percy Sykes 
made his debut m Persia in the following year, and 
but for mterludes m South Africa and Turkestan 
was, until December 1918, on duty m that country 
as a consular oflioial, representing His Majesty s 
Government and the Government of India Ho 
has travelled very extensively, and to good pur 
pose he has written four other books on various 
aspects of life and manners m Persia, and is 
unquestionably the leading au^onty in Britain 
on the matters dealt with in the present work 
That he should have found tune, m the midst of 
bts travels and ofiSmal labours, to compile this 
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history (the first edition was published m 1916) is 
a tnbute to his versatihty and to his pertinacious 
mdustry, for to wnte a standard historical work m 
a consulate m a remote provincial town on the 
borders of Central Asia is a task at which few 
men would persevere That a third edition shonld 
be called for within fifteen years is a tnbute to 
the widespread interest displayed by the English- 
speaking world m Onenial history 

“ Ofiicial duty ’ , said Lord Rosebery m 1898, 
" IS only a very small part of public duty, and public 
work IS by no means mcompatible with other pro- 
fessions and other callings The great histonans 
of the East m the English language have with 
few exceptions been soldiers and administralors, 
who have been at pains to follow the precept of 
Habakkuk and to read as they ran Sir Percy 
Sykes is the worthy succosBor in the field of Middle 
Eastern history of such mtn as Malcolm, Moner, 
Bawhnson, and ( urzon 

The history of Persia is of unique importance to 
the student of past times, for, thanks to the dis 
covenes of the last cc ntury, it constitutes a longer 
and more contmuous record than that of any other 
country or nation A few salient facts, as disclosed 
by the work under review, of special mterest to 
readers of Natpbs, niating to ethnography and 
to the Persian people and their oontnbutions to 
the progress of the human race, are worth men- 
tioning 

In no eastern country is 'national sentiment 
stronger yet m no country has there been a 
greater admixture of extraneous elements Persia 
has m the last two thousand years been overrun 
repeatedly by foreign mvoders —by Arabs m the 
seventh century, by Mongols in the thirteenth, by 
Turks m the 8e\enteenth, bv Afghans m the tenth, 
and Russians m the ninetee nth , at least six 
different racial strains are apparent amongst the 
population to da^ , and as many languages are 
currently spoken, namely, Arabic m the south 
west, Baluoh (Brahiii) in the south east, Kurdish 
in the west, Turkish almost everywhere except in 
the centre to which must be added the Tajik of 
the Caspian provmces, and Luri— whwh has strong 
afiimties to the ancient Pehlevi tongue — the 
south west Yet the Persian kingdom has had 
a contmuous and unbroken existence smee the 
dawn of history, and has extended at different 
times to Cairo and Delhi, to Samarkand and to 
the Hijas 

The extensive conquests made by the amues of 
suooeeuve rulora entailed further great admixture 
of blood, for the Persian soldiery were wont to 
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bring back strange wives, and slaves not a few 
Yet the Ptrsian racial traits were far less unpaired 
than were, for example, those of the Greeks, 
amongst whom, as W G Clarke points out (“ Pelo 
ponnosus”, p 328), Miltiades, Thucydides, and 
Demosthenes wire notonously of mixed race, and 
contemporary arts and crafts, i^hioh reached their 
highest development in the ancient world withm 
the confines of Persia, as the forthcoming Inter 
national Exhibition of Persian Art in Burhngton 
House will show, retained all the characteristics of 
the soil that gave them bu*th 

The Persian plateau, alternately frozen by bitter 
winds and scorched by a pitiless sun, is one of the 
most ancient land surfaces of the Old World it 
may yet prove to have been one of the cradles of 
the human race, and it has incontestably been 
shown to be one of the most ancient of civilisa 
tions Its fauna and fiora have little afiSmty with 
those of India, but are closely allied to those of 
Europe some indeed hold that it is to Persia 
that we owe the prototypes of the vine and the 
genus Pninus, and several other trees now widely 
spread over the world 

Arduous but not intolerable climatic conditions, 
and the predominance over considerable areas of 
hmestone formations, have probably played on the 
Persian plateau an important part m forming 
and fixmg types of human beings, animals, and 
plants alike, but this mtc n sting subject has as yet 
not, so far as th( reviewer is aware, formed the 
subject of systematic inquiry or informed specula 
tion 

Persia may well have been the home of astronomy, 
ere Nmeveh was built, as it was of the most 
philosophical of ancient beliefs — which Zoroaster 
reduced to a system it gave birth to kings such 
as Cyrus and Danus, to poets such as Firdausi, 
Hafiz, and Sadi, and to doctors such as Avicenna 
Yet Persia, m more modem times, was the first of 
eastern nations to associate itself with mtemational 
agiuements such as those relatmg to posts and 
telegraphs , it was the first eastern power to take 
an active and useful part m the deliberations of 
the League of Nations, the first to take European 
advisers into the service of the State, and the first, 
also, to dispense with them These matters, and 
much else, are dealt with fully m this closely packed 
and wq^-wntten work, which, up to and mcluding 
Chapter Ixxxiv , will for this generation be the 
standard work on the history of the oountiy, to 
the study olyshich for forty years Sir Percy Sykes 
has devoted his talents 

A T W. 
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Bacteriology and Medicine. 

Medical Beseareh Council A System of Bacteno 
logy in relation to Medicine Vol 6 By W 
Bulloch, 8 L Cummins, F W Eunch, J T 
Duncan, A Flenung, S R Gloyne, W Fletcher, 
A Stanley Gnffith, R T Hewlett, J C G 
Ledmgham, JAW McCluskie, A D McEwen, 
J McIntosh, F C Minett, E Muir, C C OkeU, 
R St John Brooks, A W Stableforth, W H 
Tytler, L E H Whitby Pp 606 (London 
H M Stationery Office, 1630 ) 21fl net 
rpHIS volume deals with glanders, melioidosis, 
diphtheria, tuberculosis, Johne s disease, 
leprosy, Malta fever, anthrax, and a few other less 
important diseases 

The short historical notes which appear at the 
beginning of several of the chapters are written by 
Prof Bnllooh, and this at once guarantees their 
accuracy and their interest In the chapter on 
glanders he pays very just tribute to the work of 
Loffler Ho writes Four years after LOfflers 
first paper with Sohutz he published another 
(LOffior, 1886), m which he gave a masterly account 
of the bacteriology of glanders and practically 
without an error Little has really been added to 
the pure bacteriology of glanders since Lbffler gave 
us his account ’ An examination of the whole 
chapter, written by F C Mmett, amply conhrms 
this statement There is really nothing nerw, 
nothmg which has not been wntten over and over 
again in various text books The chapter is an 
account, and really a very good account, of the 
facts we have known for a very long time abqut 
this disease 

The short chapter on melioidosis caused by 
B Whttmon is well wntten, and as it comes from 
the pen of William Fletcher it naturally emphasises 
many facts brought out by his own work Bac 
tenologists generally, but particularly those workmg 
abroad, will welcome this chapter It is a very 
valuable contnbution 

Chapter m , on G diphtheria and diphtheroid 
oiganiBm8> is by Dr Hewlett It is stated in the 
mtroduction by Dr Hewlett that m this article he 
has m a large measure epitomised the work pub- 
lished in 1923 by the Medical Research Council m 
its monograph on " Diphtheria ” It is a very good 
epitome, and gives in a very readable form all the 
mam facta which are of value m connexion wnth 
these bacteria In regard to the laboratory dia- 
gnosis, there ate some very pertinent remarks on 
p 101 — remariu which ate very much needed m 
these days w hen the laboratoiy is so often regarded 
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M a mere diagnoetio institution As Hewlett 8 a 3 r 8 
The only jnstifloation for awaiting a laboratory 
report is when the presumption is on the whole 
against diphtheria The portion of this chapter 
dealing with the diphtheroid oiganisms and the 
avirulent strains of C dtphthena gives a very ao 
curate account of the present position of these 
oiganisms m relation to diphtheria 

Chapter iv on tuberouloeis is m our opimon 
easily the best chapter m this volume Dr Griffith 
and those who have been associated with him m the 
production of this chapter are to be heartily con 
gratulated Naturally the portions written by 
Dr Stanley Griffith stand out as the work of a man 
who has devoted the greater part of his medical 
life to a careful study of the pathology and baoteno 
logy of tuberculosis It is marked by very many 
ongmal observations The author is not merely 
satisfied to give the opimons of other workers but 
his discussion of their observations and their do 
ductuns brand this chapter as the work of a man 
not merely of keen observation but also of real 
critical power We feel sure it will stand out as 
ono of the very best summaries and true critical 
Bummanes on tuberculosis which have been pub 
lishod 

S K Gloyne deals with the diatnbution of 
tubercle bacilb and their resistance to destruction 
and W H Tytltr with allergy and immumty fhi 
former part is interesting from the public health 
pomt of view but somewhat indefinite the latter 
IS a very useful and valuable contribution It 
gives all the mam facta as to immunisation by living 
and dead baotena and bacterial products Natur 
ally the author does not commit himself to defuute 
conclusions but he gives an accurate leport on 
cxpenmental results and discusses them with great 
fairness The treatment by tuberculm is dealt with 
by Dr hleming the preparation and staudardisa 
tion of tuberculm by Dr Okell chemotherapy in 
tuberculosis by Prof Gumming and the laboratory 
diagnosis by Prof McIntosh and Dr Whitby 
There is a short but interesting chapter on 
Tuberculosis m Gold Blooded Animals by Dr 
Stanley Griffith 

Johne B disease is discussed m Ghapter vi by 
Mr A W Stableforth This is a record of all the 
rnain facts in relation to the bacteriology and 
morbid anatomv of this disease well put together 
but lacking in any originality or critical dis 
ouBsion 

Leprosy IB dealt with m Chapter vu by Dr Ernest 
Muir One expects from a writer who has had a 
wide praotioal expenenoe with leprosy, am^ has done 
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I a great deal of expenmental work both m relation 
I to its bacteriology and its treatment a very full 
account of the pathological and baotonolog^cal 
aspects of this disease The author certainly does 
not fail us His facts are well marshalled and 
though he gives the views i f almost all the workers 
on the subject he is caiiful to draw conclusions 
only from facts which have lx cn fully established 
Thus reviewing the work which has been done on 
the cultivation tn vtlrv of B leprof ho does not 
criticise adversely the statements of the various 
experimenters but he gives careful notes for guid 
anoe notes which had they been followed would 
have prevented some of the wmters from drawing 
their erroneous conclusions 
Chapter vm on the non pathogenic acid fast 
bacilli by B St John Brooks is useful as an ad 
dendum to the chapters on tuberculosis Johne s 
disease and leprosv 

Dr J T Duncan and L L H Whitby contn 
bute Chapter ix on the Bruce 11a Group On this 
group a considerable amount of oxpenmt ntal work 
has recently been done and the writers have dune 
full justice to it To those who wish a very good 
account not only of the pathi logy and bacteriology 
but of the chemotherapy prevention etc of the 
di8( ases duo especially to the B melrteruts and para 
mihtensis we commend this chapter Jho re 
lation of B abortus m the milk of cow s to undulant 
fever IS dealt with and all the relevant facts noted 
1 his 18 a very useful article to the bactenologist 
and the pubbo health officer 
( hapter x on B aiUhrarts is by Dr h W T inch 
and K T Hewlett This is simply a statement of 
known facte The article does not call for special 
comment It is a useful summary dealing with the 
bactonology the pathology and serum therapy of 
the disease In the portion dtabng with piaotioal 
diagnosis the estimation of the upsomc index it is 
said may prove useful m the hands of one who has 
acquired the necessary skill One wonders how 
mauy tunes the opsomc mdex has been found useful 
in tho diagnosis of anthrax 
In Ghapter xi B bt John Brooks wntes on tho 
non pathogemc spore bearing aerobic baotena Ihis 
naturally follows the chapter on anthrax It is a 
compilation of views of vanous authors and leaves 
the reader rather confused than otherwise In the 
classification the wntcr claims to follow hord and 
his CO workers It is difficult to see any reason why 
this olassifaoation was followed at all if as is the 
case it was not followed completely There is 
nothing m the chapter to indicate any reason for 
this To take one example~-the Coheerens sim p l ex 
Zl 
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group , tiie writer giree tliree orguiums, whareaa 
Ford gives five If the three were considered the 
only important ones and some mention made of 
them m the later text, one could have understood 
the omission, but they are not mentioned If the 
whole classification had been omitted — ^for it serves 
no useful purpose m this article — ^the chapter would 
have been improved 

Chapter zu , on tularomia, and Chapter xiu , on 
Bartonella and allied diseases, are useful additions 
which had necessarily to be included m some part 
of the senes 

Throughout the volume the nomenclature is 
irregular, and we think it would have been wise 
either to adopt the recent Amencan method 
throughout or not at all Thus we find BrueeUa 
mdttenena, Corynebactenum dtphUhenat alongside 
Baetllus tnaUei and BaetUua tubereviosts 

Taken on the uhole, the volume is good, but 
scarcely up to the standard of the ones previously 
issued With the exception of the chapters speci 
ally noted in the review, we do not think that by 
the issue of this volume any valuable addition has 
been made to bactenologioal lilwanes 

J M BaATTIB 


German Work on Silicates 
VeritffeTUlKhungen aua dem Kcnser Wilhelm InaMut 
/Or Sthkatforachung in Berlin Dahlem Horaus 
gegeben von Prof Dr Wilhelm Eitel Band 3 
Pp 134 (Braunschweig Fnedr Vieweg und 
Sohn A O , 1930 ) 36 gold marks 

E dited by Dt W Eitel, director of the Kaiser 
Wilhelm Institute for Silicate Research in 
Berlm, the thud volume of pubhoations issued from 
the Institute comprises a collection of twelve papers 
and reports, eight of which have previously 
appeared in various German toohmoal journals 
during 1929 Among the contributors are W M 
Cohn, B Lange, E Kordes, and C Qottfned, each 
of whom is concerned (alone or in conjunction with 
a fellow woriier) m two or more of the articles 
W M Cohn IS responsible for two papers, the 
first being an illustrated account of a new self 
roistering apparatus for determining the thermal 
expansion of solid bodies By the use of this con 
tnvanoe, the expansion curves of sohd rods can be 
obtained photographically up to temperatures be 
yond 800° C , so that even small elfeots, such as 
those representing transformation pomts, can be 
clearly perceived Cohns other paper relates to 
the expansion behaviour of new stonewue bodies, 
studied with the sad of the apphanoe described m 
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his first paper Results ate mted indicating that 
a new stoneware body has been pcoduoed which 
possesses very low expansion values, the expansum 
being fairly regular By altering the composition 
of the body, it is possible to produce vanoos 
expansion values between those of silioa glass and 
ordinary ceramic bodies 

B Lange discusses the coloration and ongm of 
gold ruby glass with W Heller the same author 
describes teUunum platmum thermo elements 
which penmt very accurate determinations of low 
temperatures over small ranges (20° to 40°, 0° to 
40°, and with certam conditions from -76° to 
+90°) , a tellunum bismuth thermo element is also 
referred to Lange and W Cousins discuss the 
molecular condition of fused sulphur Lange and 
H Mbhl discuss the apphcation of sedimentation 
analysis (of Wiegner Lorenz) and of depolarisation 
methods to oeranuo analysis, citing expenmental 
results obtained with various clays and kaolins 
E Kordes oontnbutee a somewhat lengthy paper 
on the lowering of vapour pressure in concentrated 
solutions of two volatile components m collabora 
tion with E Klever, the results of calonmetno 
mveetigations on dehydrated kaohn are reported 
Kordes and F Raaz present a paper on boiling 
diagrams of binary high boiling hquid mixtures (of 
mercury and cadmium, and of the ohlondes of 
sodium and potassium, respectively), the measure 
ments of vapour pressures or boilmg pomts being 
earned out by the spurad method devised by O Ruff 
C Qottfned gives a short (second) paper on 
minerals of the Adamello group, dealing with horn 
blende from a special material found m the Val di 
Dois , jomtly with E Luhberger he oontnbutee a 
short article on antimomte 
Q TrOmel is the author of the remaining paper, 
m which sihcatee (or rather alummo sdicates) of 
the type of nephehne and anorthite are discussed 
at considerable length, mcluding an account of 
results obtained from X ray examinations and by 
the Bubstitulaon of soda for lime (and vice versa) 
m such alummo sihoates, and also the results of 
substituting certam rare earth oxides for alumina 
m similar compositions Some mteresting deduc- 
tions are drawn from the resulta obtained 
Fixed to the inside of the back cover as an 
appendix is a copy of the sixth part of the fifth 
year of Schnfien dsr Kontgaberger Odehrten QeaeU- 
aehafi, consisting of a paper by W Skahks on some 
double oombmatioiis of alkaline carbonates with 
carbonates of alkaline earths 

While it may be adnutted that several articles 
m the volume under consideration would soazeely 
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appeal to most readers of even soientifio literature, 
others present features capable of useful application 
and the whole volume constitutes an important 
record of high class research Such a misoellaneouB 
assortment of papers does not provide an easy task 
ioe a reviewer but it is hoped that sufSoient 
indications have been given to enable readers 
interested to appreciate the real value of the work 

Impedance Networks 

Tranmniaaitm Networks and Wave FtUera By T P 
Shea Pp xvii+470 (London Chapman and 
HaU Ltd 1930) 32s net 

T HI* study of impedance networks has acquired 
much importance during the past decade as a 
result very largely of the pioneer work of O A 
Campbell on wave filters The hteraturo of the 
subject has hitherto been scattered through the 
pages of patent specifications and teohmoal journals 
particularly the Bell Sjrstem technical journal the 
present very thorough account which is particu 
larly complete m its treatment of wave filters will 
therefore be of the highest value to eleotncians 
Although wave filters have hitherto been used 
mainly in their practical apphcations to telephony 
telegraphy and wireless transmission the precuaon 
with which they can be made to suppress some 
frequency bands while admitting others may 
render them of service in some branches of pure 
research 

Part T deals with general principles such as 
impedance matching and the determination of 
iterative emd image impedances — properties of asym 
metne networks which correspond to the character 
istic impedance of a uniform cable propagation 
constants the real part of which determines the 
attenuation of oscillations transmitted through the 
filter nhain while the imaginary part determines 
their phase change or velocity of propagation and 
equividences between various types of impedance 
combinations Part II deals with wave filters as 
distmct from artificial Imes for imitating cables 
from retardation Imes for produemg progressive 
ptiium change and from attenuation equalisers for 
correcting distortion m telephony It discusses the 
ontena for determining the out off frequencies 
at the edges of the suppressed and transmitted 
frequency bands the pnncipal types of filter par 
ticularly the constant K m which the product of 
the senes and shunt impedances m each filter 
secUon is constant for all frequencies the design 
of band pass, low pass and high pass filters and 
the evaluation of the reflection losses aduoh arise 
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when a filter is not terminated by matched im 
pedanocs 

Part III IB devoted to the transmission through 
impedance networks of transient impulses such as 
telegraphic impulses and gives infer of ta an mteieet 
ing analysis of the blurring caused m television by 
the fact that the width of the scanning aperture is 
not zero — a defect which can be remedi^ by the 
insertion of a suitably designed network There are 
an excellent bibhography numerical tables and 
graphs a list of U & patents and an index 

Although the w( rdmg of the book does not always 
strike an English reader as perfectly lucid the 
author oontnves to make his compheatod subject 
clearly intelbgible and the mathematical treat 
ment is simple and direct The style in which the 
mathematical formulss are set out s iggests that 
they were originally typewritten with an ordinary 
typewnter and loaves something to be desured 
The choice of symbols IS irritating dashes suffixes 
and sub suffixes appear and disappear like bats 
m a belfry and the list of symbols on page xv 
omits the most pizzhng of them Nevertheless 
as an mtelhgible exposition of subject matter 
which has nit previously been summarised with 
anything approaching the present thoroughness 
the book will be mdisponsable to all whom it 
eoncoms C W Hums 


Our Bookshelf 

ChrtHa HoaptUd from a Boys Point of View 
1864 1870 By the late Rev W M Digues La 
Touche Edited by his Brother Pp xu + 82 + 
2 plates (Cambndge W Heffer and Sons 
Ltd London Simpkin Bfarshall Ltd 1928 ) 
6d not 

Phi appointment of Mr Hamilton Fyfe as the 
head oi a nmversity m Canada and of Mr Flecker 
as his successor recalls one s mind to the famous 
school which the one is loavmg and the other taking 
over The Blue Coat School has always hold a 
special place m the affections of h nghw people 
partly £rom the picturesque drees to which the 
boys remam loyally and proudly attached partly 
from its old situation m the heart of London partly 
from the lustre which a long array of distinguished 
ex scholars have shed upon it What school would 
not shme brighter m the light of Charles Lamb and 
Samuel lavlor Colendgo * It has since 1902 been 
housed in the most magmfleent group of buildings 
provided for any school m England and its efficiency 
m education reached its highest pomt under the 
able direction of its late chi^ 

The httle book before us gives a hvely and 
mterestmg account of the school m its old home 
hmm the pen of an old boy now dead the Rev W 
M Dimes La Touche a member of one of the many 
gifted Huguenotfamihes who came overfrom France 
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after the revocation of the Edict of Nantes Hu 
father was a Shropshire oleirgyman and he hinuelf 
retamed there in nud hfe in the same capacity 
But he had added many things to the equipment of 
the averam parson for he was an enthusiastic and 
aooomphsned draughtsman an ardent geologist 
and a musician capable of training and oondiudu^; 
the village band and choral society Evidently 
Christ s Hospital had done well by him even m 
the rough and barbarous days which he describes 
It u so evident m all he says that a spice of rough 
ness u no drawback to a sound and even enjoyable 
education The book u a welcome addition to the 
large hterature which has arisen from Blue Coat 
surroundings Every old boy would wuh to have 
it and to the general student of education it has 
more than lo^ interest One sinking feature 
which must have reached its highest pomt here u 
the hst of special and esoteno names applied to 
the vanous boys objects and actions familiar in 
the school In thu vocabulary we go from the 
Greciaas at the top down to the Trades of 
each ward who brought up the food from the 
kitchens and even the Cakes left on the boy s 
person by the cheerfully accLptedcanings Can one 
have a really mtimate and effective home or school 
without some such affectionate jargon f 

P & M 

Penrose s Annual the Year s Progress %n the 
Gmphtc Arts V<1 33 1931 Edited by Wil 
liam Gamble Pp xix -« 172 + 72 + 98 plates 
(London Percy Lund Humphnes and Co Ltd 
1930 ) 8f net 

This ponder us volume is considerably thicker 
than any of its predooessors presumably because 
of the larger number of examples of work that it 
contains Of those examples some so far as cne 
can judm aro very fmc but of course when tl e 
merit of a piece of uork consists in copying an 
original as nearly as possible one cannot reallv 
jum^e of it in the absence of the ongmal 

We are very glad t ) sec that Mr A T Newton 
sets the good example of illustrating the results of 
the Pendak process by a OTadiiated device not a 
picture Here ue got a full range of tones with a 
patch of sensible size for each This is a process 
of defimtely controlling the reduction by means of 
banner s solution m such a manner that dots that 
are completely jomed may be reduced to mere pm 
points without losing thoir opacity The sorun 
negative is etched m nine stages Ihis tendency 
to complexity of method is also mamfest m colour 
work Theoretically three colours are sufficient 
Then for some tune we got accustomed to four In 
this volume there are specimens of pictures m up 
to eight colours and from the nature of the examples 
we cannot see the advantage of running from the 
simphcity of three or at most four up to the com 
plexity so nearly nvallmg the colour work done 
before the three colour era 
Mr C T Jacobi has this veor selected the 
Cambnd^ University Press for his histoncal 
article He traces its development from ad 
1521 when John Siberch pnntra the first Gam 
bridge book Dr A Buppel the Director of the 
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Gutenberg Museum m Mayence on the Rhine con 
tnbutes an illustrated article cm the Museum past 
present and future The editor nves his usual 
review and notes summansmg the progress of 
the graphic arts during the third of a century 

Orundlagm der praktxschen Optik Analyse and 
Synthese opttscher Systems Von Dr M Berek 
vu + 152 (Berhn und Leipzig Walter de 
Gruyter und Co 1930 ) 13 gold marks 
A MUMBER of circumstances have combmed to 
bring the importance of applied optics to the fore 
m recent years Unfortunately research into the 
range of validity of some of the more important 
theorems has tended to lag behind the immediate 
needs of manufacturers while conversely the 
practical optician has failed to appreciate the help 
which the apphed mathematician — ^with v orkshop 
exmnenoe — can provide 

Prof Berek is m a position to render great service 
m this connexion m that he combines a first hand 
knowledge of mdustnal conditions (and limitations) 
with an academic outlook upon physical optics 
His book contains a numt^r of very elegant 
theorems relating to image formation and synthetic 
optical systems which should prove of considerable 
value m the desim of microscopes and ophthalmic 
instruments The latter have already benefited 
greatly from the classical work of Prof von Rohr 
it IS gratifjnug to find the subject so much ahvo 
Thu 18 not a book that can be honestly reoom 
mended to junior students its place is more m 
the ]po8t graduate laboratory of techmoal colleges 
and in the research department of firms concerned 
with optical apparatus of high precision 

b I G R 

Phystk ein lehrfuch fur Studterende an den 
Vn%versttafen ind techntschen HoehschuJen Von 
Prof Wilhelm H Wostphal dweite Auflage 
Pp XVI + 571 (Berlin Johus Springer 1930) 
19 80 gold marks 

In the second edition of his book Prof Westplfal 
has retained the desirable features which were re 
ferred to in noticmg the first edition (Natttbs 
J uly 0 1929 p 18) In particular the first chapter 
IS excellent with its introduction to oausahty and 
the essence of hypothesis This is clearly the way 
in which a text book of physios should begm and 
yet such an opemng is all too rare 

As regarls the rest compared with the general 
high Icvi 1 the portion deahim with thermodynamics 
seems a htile uninspired Would it not be possible 
to cut adnft from convention and attack entropy 
boldly from the axiomatic pomt of view of Cara 
thikxliry < bear of the examiner is probably less 
acute m the German umversity than elsewhere 
Again (p 519) Debyes T* law is given without 
comment bohaefers reasons for doubting its 
validity at the lowest temTOratures — ^where it is 
usually taken for granted — would surely have been 
mentioned 

The author writes with unusual olanty numy 
English speaking students would do ww to un 
prove them physios and their German by using 
this book 
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Letters to the Editor. 

\Th« Editor doee not hold htmae^f reoponnble for 
opinions sxprtssed by hts correspondents Neither 
oan he undertake to return, nor to correspond with 
the writers of, rejected manusortjOs intended for this 
or any other part of Natubs No notice is taken 
of anonymous communieations ] 

The Ether and Relativity 

I OBVIOUSI.Y must not ask for space to discuss all 
the points raised m bir Ohver l^ges interesting 
letter in Natcbk of Nov 22, and so will attempt no 
reply to those parts of it which run counter to the 
ordinarily accepted theory of relativity For I am 
sure nothing I could say would change his views here 
But I cun naturally distressed at his thinking I have 
quoted him with a '* km<l of unfairness , emd should 
M much more so, hod 1 not an absolutely clear con 
science luid, as I think, the facta on my side 

In the part of mv book to which Sir Oliver objects 
most, I explained how the hard facts of oxjiorimont 
left no room for the old material ethei of the nine 
teenth century (Sir Oliver explains in Natlbb that 
he, too, lias abandoneil this old material ether ) 1 
then quoted bir Oliver s own words to the effect that 
many {leople ptefer to call the other space , and his 
sentence. The term used does not matter much 
I to<ik these last words to mean, not merely that the 
ether by any other name would smell as sweet to Sir 
Ohver, but also that he thought tluit space was 
really a very suitable name for the new ether He 
now explcuns he was willing to call the ether space 
for the sake of peace and agieement If 1 had 
thought it was only qw pacifist and not qua scientist 
that he was wiUmg to call the other space , 1 natur 
ally would not have Quoted hun as I did, and will of 
course, if he wishes, delete the quotation from future 
editions of my book But I did not know his leasons 
at the time and so cannot feel that 1 acted unfairly in 
quoting his own woids verbatim from an itncyclo 
ptedia article 

Against this, I seem to find Sir Ohver attributmg 
things to me that, to the best of my belief I did not 
say at all, os, for example, that a mathematician alone 
oan hope to understand the universe My own words 
wero(p 128) 

No one except a mathematician need ever hojie 
fully to understand those branches of science which 
try to unravel the fundamental nature of the universe 
— the theory of relativity, the theory of quanta and 
the wave-meohwucs 

This I stick to, having had much cxpenence of try 
mg to explam these branches of science to non mathe 
matioians In the same way, if the material universe 
had been created or designed on lesthetio Imes — a 
posaibibty which others have contemplated besides 
Sir Ohver Lodge — then artists ought to bo specially 
apt at these fu^amentol branches of science 1 have 
noticed no such special aptitude on the part of my 
artist friends Incidentally, I think this answers the 
question propounded m the News and Views columns 
of Naturb of Nov 8, which was, m brief — If 
the iimverse were fundamentally aesthetic, how oould 
an aeathetio description of it possibly bo given by the 
methods of physios T Surely the answer is that if the 
objective umverse were fundamentally aesthetic m its 
design, physios (defined as the science which explores 
the fundamental nature of the objective umverse) 
would be very different from what it actually is , it 
would be a milieu for artistic emotion and not for 
mathematical symbols Of oourse, we may come to 
this yet, but if so, modem jdiysios would seem rather 
to have lost the sotat * 
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However, I am glad to be able to agree with much 
that Su: Oliver writes, moluding the quotations from 
Einstein which he seems to bring up as heavy artillery 
to give mo the final coup de grax — In this sense, 
therefore, there exists an other , and so on On this 
I would comment that nothing in science seems to 
exist Miy more m the good old fashioned sense — that 
is, without qualifications , and modem phj^ics always 
answers the question To be or not to be 7 by some 
hesitating compromise, ambiguity, or evasion All 
this, to my mmd, gives strong support to my mam 
thesis 

J H Jbans 

Cleveland Loilge, 

Dorkmg, Nov 23 


Boric Add In the Glass of the Sealed 
Vases of Areszo 

It may bo of mterest to record a discovery I have 
made, with Dr Grassim, which should prove of 
importance in Uie study of old ceramic s, and also of 
the commerce and indiwtncs of the Romans of the 
first century after Christ My rnsoarches upon the 
antiquity of the bone acid bearing lagoni and 
‘ soffiom of Tuscany le<l mo to examine the glaze of 
the famous Arezzo pottery (las* stgtUali aretim) 
Ihese vases are among the most beautiful and im 
purtant of the artistic walks of tho Romans of the 
first ceiituiy before and after Christ 
Tho constitution of tliat marvellous coral like 
laze, so bnglit and thin many attempts at the repro 
uction of which have been made and about which 
so many hyiKithoees have been advanced, has always 
boon sometiung of a mystery Di F Kellor ‘ a 
German worker, was the first to suggest that boric 
acid might be a constituent of tlie glaze, upon the 
assumfition, based on experimental evidence, that 
good glazes oould be obtained (excellent, to cjuote tho 
author) only by usmg borax His conclusions were 
not generally accepted, even by those who saw the 
results of his attempts to reproduce the old glazes 
The question was still ojien Nevertheless, tho opmion 

was widely held that m the glare of the Arezzo vases, 
bone acici could enter os a constituent, and in the 
btona della ceramica Greta , by Pencle Ducati, 
it IS stated ‘ In Arezzo s raanufactonee, the appbca 
tion of a brilliant glare, colourloes, composed of sdi 
cates, iron oxide and perhaps of borax, is also to be 
notic^ But no proof could bo established , t^ 
historiMis of chemistry affiimmg, on tho other hand, 
that boiax was unknown to the Greeks and to the 
Romans 

I therefore made up my mmd to try an experimentum 
erucis by analysing chemically the glaze of the Arezzo 
vases This was not easy, smoe it was nei essary to 
get a quantity of fragments of no artistic value , m 
addition, the glaze is uidy a thm layer, and it is difficult 
to detach it Dr A Del Vita, the an hoiologist who, 
with his brother, so successfully attempted the revival 
m Arezzo of the famous Roman ceramic industry, 
came to mv help by providing a good quantity of 
framnents from the pottenes of L(ucuu T) Titi , 
and “ Thirsua ’, which were found during some tnala 
made foi reseaioh purpose, by Dr De Vita, m an 
area situated under the walla of the northern side of 
Arezzo Collaborating with Dr R Grassim, and m 
bis private laboratory m Floruice, the neoeeaary 
analyses were earned out 

Aeourate analyses of the glaze have led us to affirm 
with eertamty that bone aeid is found as a eon- 
stituent p^ of the glaze, and not merely m ooeasionol 
traces It is, we think, tiie first time that bone- acid 
has bem certainly detected m produots of that epoch 
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it mtut b« noted, on the other hand, that we have not 
loimd any bono aoid m the g^ase of Etmaoaa 
Campanian fraconente 

Fiof Xaver Landerar (bom m Miimoh m 1809, died 
in Athena in 1883), of the Umvenily and Polytoohmo 
of Athena, atatea that the Komana and Greeka were 
aoquamted with bono aoid, but I do not behove that 
hiB atatemonta were baaed upon accurate analyaea by 
himaelf or othere Whether the Rommia extracted 
borax, znutakmg it for other produota, from Aaia 
Mmor or other plaoea m the Eaat, or whether they 
utiliaed, witliout knowing their nature, produota of 
the actual lagom ’, it is difficult to say A detailed 
account of the present work, together with a full dis 
ouaaion of these queations, appear elsewhere we 
limit ourselves, for the tune being, to recording the 
results of the present mvestigation, uid expressing 
our thanks to those who are helpmg us m this difficult 
field We would also urge the importance of extensive 
ohenucal and physioo chemical studies on the vanoua 
oeramio, metallurgical, and similar produota of 
anUqmty, studies which, until now, have been very 
incomplete and fragmentaiy, and may throw now 
light upon so many vital questions 

B Xabimi 

Viale Begma Maighenta, 269, 

Boma 


la lotiferwun mlt beaonderar Bfidodcht anf Dm 

j;-—- , - -—.srwerbllcha Sldiie Von Dr rr»n» Keller 

^tmderUewertMohiile In Speyer (BeMelberg BnUihuidluiig von 


Embryology and Evolution 

Pbox MacBbidb, m his brilliant review (Natubb, 
Get 26, p 639) of the recent embiyological works by 
Durken, Schleip, and Pmbram raises questions which 
are so fundamental m modem biology that 1 venture 
m all humility to mterpose a word Although I have 
not yet had the opportumty of reading these boolu, 
muon of their work is already familiar ground, and 
Prof MacBndes clear exposition renders reference 
to the ongmals unnecossary so far os these general 
questions are concerned 

My friend Prof MucBndo appears to have but 
rendered to the oharra of Dnesch's ‘ entelechy ’ as a 
dueotive agency m embryologioal development But 
surely Dnesch’s method is the dangerous one of 
ar^pment by exclusion He aaya m effect, no meohan 
istio hypotheaia yet brought forward will explam all 
the phenomena of development, therefore there must 
bo some non material agency at work Ihis, however, 
18 an explanation ’ which explains nothi^ m any 
scientific sense If it were to be accepted as an 
explanation, there would be no further moentive to 
expenmental embryology This is, indeed, the view 
which Prof MooBnde himaelf formerly took of 
Dnesch's philosophy (see Natubb, vol 92, pp 291, 
400 , 1913) 

But ore the possibihties of a meohanistio explanation 
of development exhausted T 1 venture to t hinlr other 
wise Ilie issue is the more unportant, beouise 
vanoiis wnters, swih os Badl and Uexkull, endeavour 
to use Dnesoh as a means of deorying ‘ Darwiniam that 
IS, evolution Prof MaoBnde’s question, “ If there 
be such a thing as evolution ", leads one to wonder 
whetiier m his mmd abo an adhermce to vitalism 
may lead to a questianmg of evolution itself Bidl, 
m his anti-evolutionary teas, goes so far as to say 
(“The History of Biological Theones ”, p 187), 
“ It is almost umvsiwJly, though tacitly, assumed m 
^uologioal text books that orgpuusms murt have 
a pM^phyletio ongm " I can only plead ignoranoe of 
any such ' text book ’ Agam, he tells us (p 888) 
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that Darwinism was " completely rejected " by 
Dneaoh 

Turning to Uexkull (“ llieoretioal Biology ”, 1926), 
we find anoh atatrawnta aa these On p 112 it U 
stated that whenever a vestigial organ has been 
tested, some funoUon peculiar to it has always been 
revealed, and “ it la to be hoped that * vestigial 
organs ’ will aoon disappear mto obhvion ” A^m 
(p 114), the framework of the cell ” is an abeolutely 
perfect machine ”, and “ m this respect, there is no 
such thmg aa evolution ” The Ant contradictory 
foot that ooouis to one is the extremely primitive 
nuclei and mitotio mechanism of such organtams aa 
the blue grem AJgsa But ogam (p 16^, ” Every 
hving creature is, m principle, abMlutely perfect " 
Such statemonte savour mote of medieval theology 
than of modem science In this book we find (p 238) 
that It was Mendelism which “ swept the whole theory 
(of Darwmiam) away ” ' 

As IS well known, Dnesch’s argument rests on those 
tyjies of embryos m which the cells, when separated 
m the early stages of cleavage, are each capable of 
producing a complete embryo of smaller sue He 
argues tlmt no maotune con perform such feats, and 
that therefore, m short, the behaviour of such embryos 
cannot have a meobamoal explanation But what 
man made maohme is divided up mto similar corn- 
partmenta, each having within it ito own controlling 
centre ? When thoeo oentrea (the nuclei) are equi 
potential and are all moreover totipotent, why should 
there be surprise when each cleavage segment begma 
to develop aa the onginal egg with its single nuoTeus 
begw to develop t 

Prof MaoBnde agrees that omissionB from the 
nucleus control development Then why mvent an 
cnteleohy to control these omisaions T Is not the 
relation of the nuclei to the cytoplasm, and of the 
oeUs to each other and to the environment, suiboient 
to account for such differentiation of cytoplasm as 
takes place m development T Surely the facts of 
regeneration, remarkable as they are, would seem to 
lose some of their terrors when it is recognised that 
all the nuclei of an organism are m general totipotent 

Both BAdl and UoxkuU adhere to the old conoep- 
tions of Weismann regardmg the differentiation of 
nuclei durmg ontoga^, but such a view has long 
been obeolete and, os Prof MooBnde pomts out, the 
nuclei are to be regarded as undifferentiated durmg 
devdopment 1 reached a sinular oonoluston many 
years ago (*' The Mutation Factor m Evolution 
p 297, 1916) on the basis of such mutations as 
(Enolhira lata, which have an extra chromosome m 
every cell Many similar oases have been disoovered 
smcb Dnesoh (“ Science and Philosophy of the 
Organism”, 1908, p 164) regards the cambium of 
hifdier plants as a sunilar “ equipotential system 
with complex potencies ” This mdeed appears to be 
true, but, so far as I am aware, botanists have never 
yet felt the need for an entelechy m their explonatian 
of its oharaotenstio activity In the process of seoemd 
ary thickening m an ordinary woody stem, secondary 
mraullary rays soon begm to appear This is because 
the cambium oeUs on oertam ra^ ohanm their activity 
and produce parenobyma cells instead of xylem and 
phlo^ Has the snMeohy changed its mmd, or will 
it suffice to assume that with increasing diameter 
and oirtmmferenoe tha altered spatial r^tionahipe 
between the tiaraes lead to a ohaoge m the aotivi^ 
of the oombial odls ooonpying oertw positions T 

The length to which suw vitalistlc conceptions can 
be earned is well exemplified by Uexkulh who, m 
his disousnon of M endelis m , after odoptmg the 
ourrent view that the chromosomes non tom enaymaa 
whudi m their turn initiate tiie development of 
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(diaraoten, makes the gratuitous assumptaon Ho 
p 214) that tiiese ensraieB are themselves oontroiled 
by non material in^ulses We read (p 216), We 
may say that the genes are impulnve^, bat bv that 
term we must not presume a phyuoal energy, mllow 
mg the rule of oausahty , rather we must understand 
the power to convert an extra spatial and extra 
temporal plan mto a physical phenomenon Thu 
seems pure mysticism yet (p 201) he accepts the 
usual oonoeptilm that m Hmdehan inhentanoe a 
separation of the compot^ rudiments takes place 
m germ cell maturation What are these competing 
rumments but material particles T After stating 
that Dnesoh has proved that there u a framework 
present m the germ UexkuU goes on to say (p 209) 
that a framework u hke a machme and cannot repair 
itself It u important to pomt out that thu also 
applies to the ohromoeomea There u now clear 
evidence from various hues of observation and expen 
meat that when a chromosome or a portion of one u 
lost It u never regenerated 

Prof MaoBnde m touching on the question of 
genes states that Johannsen deplored the damage 
and confusion of thought oausM bv the mvontion 
of the wi nl gene There must oe some further 
confusion of thought here fur it was Johannsen him 
self who mvented the word gene ( Flemente der 
exakten Erbhchkeitalehre third edition p 166) as 
well as genotjqie and phunotjqie We find it more 
rational to accefit the conception of genes spatially 
arranged m the chromosomes and dutnbuted by 
mitoau to every nucleus during ontogeny thus lead 
mg to an orderly development than to postulate an 
entoleohy the ways of wiuch are past finding out or 
a bundle of mmnones which seems an even more 
unoertam bWs on which to explain the phenomena 
of ontogeny and regmerstion 

Since Prof MsoBrtde accepts the conception of 
omissions from the nuclei as oontrollmg develop 
ment, and since we know that the nuclei of eaw 
species of animal or plant have a definite and charac 
tenstio morphological collocation of matenols m a kmg 
up the ohromosomes might we not ask him to con 
aider the detuuteness m every detail of the structure 
of these bodies as a possible basis for the ordorlmoss 
which we behold m the suooessive stages of embryo 
logiocd development That the essential substances 
m file ohromosomes are sutooatalytio m nature is s 
view frequently held and it appears to furnish an 
adequate meohamstio basis for the phenomena of 
dev^pment 

Wo fully agree with Prof MaoBnde that Schleip s 
oonoeption of an ultra miorosoopio crystalloidal struc 
ture m the oytoplasm will not sufiioe to explam the 
phenomena of development and regeneration but 
we have already seen t^t the known organisation of 
the nucleus appears to be BufiQoient woikmg m a 
cytoplasmio matrix which is relatively undmeren 
tiated from imeoies to species The recent work on 
apeoies hybrids shows that m those oases suoh as 
Antumkinum where Mendehan behaviour results 
there is no cytoplasmic difference mvolved whereas 
m many other expwimental oases both m plants and 
animals the lessnearlyrelatedapeoieshavetheiroharao 
tenstio qytoplosm as well as differences m the germ 
nuclei It appears clear that m speetee differentiation 
nudleaff diftennoes anae first and cytoplasmio differ 
«ooM afterwards, as the nuclear diflerenoes beoome 
more pronounoed 

We are fully imp r essed by Spemann s oonoeption 
of ' organisen * in embryomo development, based 
chiefly on the more reoent embryonic gmtmg expen 
meats But we take it that this need not lead to the 
conoeptioa that the orgameeis have ai) eoteleohy 


which dominates over the enteleohy of the part on 
which they are grafted 

It IB intereetmg to note that both Dnesoh and 
Prubnun regard the stiffening or sohdifying of the 
oytoplasm of the animal egg as an important element 
aneotmg development For Dnesoh it lumts the 
aotivities of the mtelechy and for Prabram it leads 
to the formation of apoplasm which is not fully 
ohve As regards plant embtyogony however the 
conditions of stiffening m the oytoplam appear to bo 
quite the reverse Ino menstem of a growing root 
or stem is composed of undifferentiated cells which 
are filled with dense aud apparently stiff cytoplasm 
Differentiation of the stolar tissues i nly begins m the 
older region of the stem or root where the cells have 
taken m quantities of water and developed vacuoles 
which ultimately < ulosce to firm a large watery 
chamber with a thm peiipheral layer of oytiplasm 
It appears true that such secondary menstems os 
the cambium rotam dense cjitoplosm or Uvelop it 
before they begin to divide but their lenvatives 
show a progressive mcrease in water oont«it and 
therefore m one sense at least in liquidity Iheee 
products of the raeristetns are of course the cells 
which beoome differentiated tissue elements 

B Rugoles CtATKS 

King s College 

Strwid W C 2 


To answer Prof (,atos fully would lequire a philo 
sophical treatise for which 1 am sure no loom could 
be found in Natubi' I shall endeav ur to deed with 
his pnncq ul f omts as briefly as I can 

Prof OateHiiBSortsthatDritschassumedan enteleohy 
because the facts of development ( ul 1 be ox[)1amea 
by no merhanieal hypothesis so far p it forward , 
but that the enteleohy oxplamed nothmg and 
was unscientifac These are serious acs'usations 
to bring against a biologist of the eminence of 
Prof Dneeoh Prof ( atess statement of Dnesoh s 
argument is mcorreot What Dnesoh said was that 
no poanbte meobamoal hypothesis would explam 
development for all such hypotheses in the last 
resort resolve themselves into the assumption of a 
fixed constellation of parts — or os 1 would put it 
the luxtaposition in a fixed order of unlike molecules 
ooienoe is only organised commen sense and if 
Dnesoh was driven to this conclusion by nvmoing 
logic it IS ommently sciMitifio on his to s^ so 
As to the entelochy explammg nothing Prof Gates 
should remember that cUl txpUmatwn w oomparvton — 
tile ranging of less known with the bettor known 
Prof Gatee does not behove that he himself is a mere 
mechonian , if he were ho could not carry out 
soientiflc reasoning He kniws that he possesses a 
personahty which regulates his bodily mechanism — 
and what Dnesoh s oonolusion amounts to is that a 
rudimentary element of the same general nature 
exists m every organism An emmontly cximmon 
sense oonolusion < For as has hem well said, the 
man who mamtains that his brother or his oat is a 
mere mechanism, IS either a fool or a physiologist 
Prof Gates afprees with me that nucuei are equi 
potential and tlwt the nuolei control or organise ’ 
the cytoplasm and these oonsiderationB, he tiunks, 
aflord a moohomoal explanation of d^elopment 
On this pomt I shall only remark that it was prsoiaefy 
these oonsiderations whioh led Dnesoh to bis vitahstio 
hypothesis 1 recommend Prof Gatee to re reckl 
oarauUy The Soienoe and Philosophy of the Organ 
lam The fact is that all ao oalled mecdiamoal 
l^potheaes of devdopment surreptitiously mtroduoe 
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vitalutio links into the chain of argument, but 
endeavour to cover them up by mventiing teohnioal 
names for than 

Prof Oates admits that tbe cambium of the higher 
plants IS an equipotential system, but says that no 
ootanist as yet has postulated the existence of an 
enteleohy If Prof Oates will read Prof Bowers 
Bristol address to the British Association, he will 
encounter somethmg sui^oiously like the Dnesohian 
enteleohy 

I shall not follow Prof Oates m his attack on Von 
UexkuU’s ‘ Theoretisohe Biologie ”, but will refer hun 
to my review of that book wluoh appeared m Natubk 
m July 1929 ' Von Uexkull is one of our foremost 
comparative physiologists His destructive onti 
oism of the mechanistic poration is, to my mmd, 
unanswerable 

It IS true, as Prof Oates says, that Johannsen 
mvented the word gene but he lived to legret it, 
and his repudiation of it is oontamed in Hereivtat, 
vol 4 (1923), p 133, to which I refer Prof Gates 

Prof OatM mvitM me to consider whether the 
conception of the chromosomes as composed of genes’ 
which aro autocatolysts ' does not afford the oxxilana 
tion of development of which I am m search The 
‘ orderly arrangement of genes ” is a figment of the 
imagination , as Durken has remarked, no one has 
ever seen genes m a chromosome which always 
amiears when exammed fresh to be a homogeneous rod 
of glutmouB matenal But if Prof Oates were a 
soologist instead of being a botanist, ho would know 
that the assumption that genes ' have anything to 
do with evolution leads to leaulte, as m the case of 
Drotophtla, that can only be described as faroioat, 
and this assumption is repudiated by all thoso really 
conversant with the evidence for evolution 

The term autocatalysn is a piece of bluff mvented 
by the late Prof Loeb to cover up a hole m the 
argument in his book. The Meohamos of Livmg 
Hatter ’ If we turn to the lato Prof Baybss’s book 
on enryme action — and he is our foremost authonty— 
we find a catalyst defined as something which causes 
a chemical action normally proceeding slowly to 
proceed ouickly All known ohemioal actions are 
inhibited oy the aooumulation of the products of the 
reaction An ' autooatalytio ’ reaction, m which the 
products of tho recKition accelerated it, must surely 
De a vitalistic one t 

Prof Gates has kmdiy and sympathetio ouncem 
about my salvation ’ as an evolutionist Let me 
reassure him on this point , 1 am a thorough behever 
m evolution I admit that statements of both Dneeoh 
and Uexkull rave colour to his complaint that they 
repudiate evolution altogether It was part of the 
object of my review to show that the concept of 
enteleehy could be further analysed, and that en 
tclechice could be brought mto orderly relation to one 
another and fitted into a scheme of evolution 

E W MaoBbidk 

■ ‘ A PhlkMOphy of Blokwr KTatdsi Juir 20 1028 


Absorption of Sound at Oblique Incidence. 

In the issue of Natch* for Sept 6, Dr F B Heyl 
direote attention to a disasreemoit between theoretical 
oonchisions concerning tne absorption of sound by 
porous bodiee at obhe^ue angles of incidence 

The theories to which he refers are those givoi by 
Sir Joseph Larmor and myself > Dr Heyl states 
that “ For grazing mcidence, Larmor finds that the 
absorption should be mfimte, while Pans oomes to 
the oonolumon that it should be zero ” 

Tbs disagreement is due to an unfortunate * ap 
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+11, F OOB l’ 

where u, and ii, are the particle velooitiee m the 
moident and reflected waves respectively, k'lk is the 
ratio of the wave loigth m the incident sound to 
the wave length m the pores, a is tile proportion of the 
reflecting surface occupied by the pore openings, and 
i 18 the angle of incidence The ^ degree of stifling 
of the sound ’ (that is, the ooefiloient of absorption) 
IS stated to be “ (u,* -M,*)/ti,s or approximately 
1 +11, )• ” (an obvious mispnnt which 

oocuis m the ongmal paper is corrected) This leads 
to an abeoiption oo^cient {k /X;)4a/oos i which m 
creases with obhquity and ten^ to become mfimte at 
grazing incidence — a result which is mamfeatly wrong, 
smoe for phjwcal reasons the ooefiioiont cannot in 
any ciroumstanoes be greater than umty The source 
of trouble is m the approximation From the equation 
(1) quoted above we nave 

!f! -(F /k)a ,o, 

M, OMi+iklkW 

whence, without approximation, the absorption oo 


(3) 


Mk'lk)a cost 
(cob I +(* lk)t.y’ 
which toids to zero as grazing mcidence is approached 
It IS clear from (3) that the so called approximation 
consists m neglecting {k'/kyi m comparison with cos i 
for all values of i between 0 and r/2 

It appears therefore that when no approximation is 
made. Sir Joeeph Larmor s results are m agreement 
with those given m my paper of 1927 In fact the 
equation (1) which expresses the relation between the 
amphtudea of the moident and reflected waves has 
precisely the form of my equation* (3 4) deduced by 
the aid of ' acoustical ammttance ’ 

It may be observed that (jfc'/fc)a =u/(p/o/)) where u 
18 the component of particle velocity normal to the 
reflecting surface, p is the pressure at this surface, a 


of Sir Joseph Larmor’s paper ■ Hence {k lk)a. ~ulV 
where V is the particle velocity m a plane progressive 
wave m which the pressure is p The possible valute 
of {k'lk)a therefore he m the range zero to unity, that 
IS, m the same range as the values of cos > Thus, 
from (2) we see that there are always values of i for 
which ii| IB nMligible compared with Ui, and for every 
\alue of (k /£)« there is a value of t for which w, 
vanishes and the moident sound is totally absorbed * 
The argument applies only to the ideal ease whoi k' 
18 real For actual materials k' is expected to be 
complex, and then, as shown elsewhere, the absorption 
should be a maximum for some particular anjpe of 
moidoioe E T Paris 

bhoitlands, Kent, Nov 10 
> Pne CnO) PkU See, M, pp 281 28S 1880 

• Pree lUv See A IfB pp 407 418 , 1827 

I «*Sli2lujSi** ‘sS* . vol 6 p 888 

• Cf Pne Kn See k, IIB, p 413 


Glucose and the Structure of the Gyclosee. 

Th* oyclohexanols C.Hi, .(OH), and thwr methyl 
derivatives are of oonsiderable mtereet from the pomt 
of view of bioohemistry It has been known for some 
tune that these substMoes can, aooording to theory, 
exist m a great number of isomeno forms * Tm 
following table shows the number of possible isomers 
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tor yanoua vaiuM of n, on the oanimption of a plane 
ring etruotuM for the oyolohexane noMeiis 

Tabu I 


CrouKBXAMOXi leoMXBa (PiiAmb Bnro) 


• 

SnlMtitatlon 

Active (ta pain) 

iBActive 

Totsb 

1 

1 

0 

1 

1 

2 

Ij 

2 

1 

3 


If 

2 

1 

3 


14 

0 

2 

2 8 

3 

133 

2 

2 

4 


1 24(125) 

5 

0 

8 


185 

0 

2 

2 14 

4 

1234 

8 

2 

10 


1855 

4 

4 

8 


1845 

4 

3 

7 25 

S 

1 3845 

12 

4 

15 15 

6 

128455 

2 

7 

0 0 


The natural ooourrmoe of the 03roloBe8 la summanaed 
aa follows 1 here are two inactive ovolohexanhexola, 
* moaitol and soyllitol, which are definitely known to 
ooour The monomethyl « moaitola, bomeeitoi, my 
tilitol,* and aequoyitol,* and two dimethyl denvativea 
are also recorded The two active inositols as such 
have been reported only m the racemic form m the 
heroes of the mistletoe, but their methyl derivatives, 
quebrachitol and puutol, are of more genmal occur 
renoe 

Ihe dextrorotatory pentol known as d quercitol has 
been obtained from several aouroea and ita lasvorota 
toiy diastereomer has bem found m the leaves of 
G*ymnsma aylvestre One active tetrol, betitol, the 
constitution of which has not yet been discussed, is 
reported to ooour m the suw l^t 

While it cannot be said ^t the search for oyoloses 
has been exhaustive, veiy oonsidersble work has been 
done which would lead to their disooveiy * It is 
therefore not unreasonable to suppose that at least 
a majority of the naturally oocurrmg oyoloses have 
been discovered It remains then to explain the 
discrepancy between the seven known cydoses with 
four or more hydroxyl groups and the fifty which are 
theoretically possible 

In view of the widespread occurrence of these 
substanoes m Nature, one is tempted to look for some 
oommon function or property which will limit the 
number of oyoloses which can occur Without con 
aidenng its plausibihty, let us aesume that m Nature 
the oydosee and their methyl derivatives have their 
ongm m glucose, or at least sue chemically closely 
connected with some substanoe which contains m 
its structure the configuration * 


OH H OH OH 

I I I I 

XYZO--C C C C— CUVW 


Let us now detennme which of the theoretical 
uiHnen of fable I can mve nae to the glucose con 
figuration In Table II the number of isomers which 
satisfy this oondiUon is compared with the number 
aotiuuly found m Nature Of course, the monol, diols, 

foraSs 

nii-abir-*- 
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tnols, the 1 S C 6 tetrola, and the 1 3 4 6 tetrols cannot 
oontam tiie required arrangement of hydroxyls 

Tablx It 


t These an not antipodes so that two models an npnaentsd 


We see from this table that of the fourteen oyoloses 
required by the present theory, seven have been found 
Tbit agreement is surprisingly good when we remember 
that no account has been taken of the possible effect 
of the end groups m the formation of lie nng Any 
further condition can only reduce the number of 
isomeTS, so that the data m Table II correspond to 
the maximum number of isomers ootiHistmt with the 
present assumption 

I am aware that the assumption of a puckered nng 
or a nng of any lower synomet^ leads to a considerable 
mcrease m the number of possible isomers Any 
onticism on this account is, however equally weU 
a onticism of most of the reimits of stereochemistry, 
and therefore need not be taken mto account unw 
circumstances warrant a more general view of the 
whole subject 

Of course, the theory that t mositol is closely related 
phjrsiologioally to gluooee u by no means new * It 
provides an explanation of the association of glycosuna 
and mosituna in both pathological and expenmraital 
polyunas Needham*^ has shown that inositol is 
synthesised m the embryomo development of the 
(^ck , and that m this case the maximum of the 
inoaitol-time curve can be nearly doubled by the 
injection of ^uooee at the beginning of the develop 
ment Neednam * has also i^own that the dcgfish 
ranbryo sjmtheeiaee scyUitol m a similar manner, 
although the effect of glucose still rmiains to be 
mvestigated 

It is important to note here that the present 
assumption is m agreement with the structure arrived 
at for t mositol by S and T Fostemak ’ 

A L PATTKasoir 

Rockefeller Institute for Medical Research, 

New York City, Oct 10 
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A Relation between ffie Radial Velodtlee of Spiral 
Nebuto and the Velocity of Oteaolutlon of Matter 
Is a letter m Natubb of Nov S, p 722, Prof A 
Haas proposes to i^te the rate of expansion of the 
umverse to the rate of ‘ dismtegration' of matter 
iMing Einstem s fonnula, 

M (gravitational umts) . 
and taking derivatives with retqieot to the tm 

' l8 


( 1 ) 
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Apart from th« foot that tius irould giv« a negativs 
▼elooity, tiiat u, a oontraotion, the method itarif 
•eema to be illegitimate Equatton (1) la derived cm 
the extent aaeumption tiiat B la not a funotion of t 
When A is a function of t, (1) must be replaced by 

where X is Einstem’a oosmioal constant * From (2) 
and related equations Eddin^n * has shown that 
Emstem’s universe is unstable, so that when once 
distuibed it will expand or contract evm if the total 
mass remains constant He hoe further shown that 
if the initial disturbance were a conversion of matter 
mto radiation it wcnild actually start a eontraetton 
Prof Haas does not state whether he is considering 
the proper mass or the relotwe mass The latter does 
not change when matter is converted mto radiation 
If the proper mass is to be understood, a relation of 
his propose type might hold good, apparently, only 
if X were to vary m a suitable maimer with the totu 
amount of matter presMit I am not aware that such 
a possibility has ever been suggested 

W H McCrha 

Mathematical D^rtment, 

Umversity of Ecimburgh, 

Nov 10 

1 Lenultn Annmlttitela3ceMiaarMtfiruMBnata0$ 47 A p 44 
• JfM Hct Roe Att Sat so, p SOS ISSO 


A Haas deduces the equation 

p = l 1 X 10 «3f, 

where v represents ‘ c»smioal velocity ’ and Af the 
mass of the umveise * Taking Af » 1 8 x 10** gm 
he obtams v =>2000 km per second and then says 
“ This value agrees well with the magnitude of the 
velocity with which the farthest spiral nebulta appear 
to recede from us 

As against this, I And that according to more recent 
mveeti^tions the moss of the umverse is considerably 
lessthon 1 8 x 10** gm According to A S Eddington* 
we may assume that Af =2 3 x 10** gm If we insert 
this value we obtam only v =20 km per second 

In the near future the ZeUscAn/l fw Phye%k will 
publish my paper “ Emim Fol^rungen aus den 
neuesten Ansiohten von E C Stoner imd vcm E A 
Milne uber das Innere der Sterne In tliat article, 
among other subjects, I deal with the problem of the 
dissolution of matter, but from a totally different 
pomt of view from that of A Haas 

Wn^HKLH Andebsom 

Tartu Doi^t (^tonia), 

> Arthur Rw* Ratoss ISAp 72S, 1410 

• A 8 Bddlsston Mom A* Sot M, p 178 1480 


Evidence for Quadripole Radiation 
The S—^D trensiUons which occur m the alkali 
spectra are forbidden by tiie ordmoiy selection rules 
for the aximuthal quantum number As they ore still 
observable m absorption, the question ansee whether 
they are due to the action of external electric fields and 
ore still a dipole radiation from a perturbed atom, 
or whether they are due to quadripole radiation 
Bubmowics has oaloulated the Zeeman selection rules 
for quadripole radiation, they differ from the ordinary 
rules m that the change m the magnetic quantum 
number may have the values ± 2 m addition to the 
ordinary ones 0, i. 1 The polarisation also is quite 
different 


I have observed the transverse Zeeman effect of 
the 4642 17 4641 68 potassium doublet, which is on 
8—^D combination, and I have been able to show tiiat 
its Zeeman pattern a^prees with the predictions of 
Rubmowioz for quadripole radiation and not with 
those for dipole radiation This transition is thus 
shown to arise from quadripole radiation 
De^ls will be published elsewhere 

Emuo SEUBk 

Istituto Fisieo della R Umversitk, 

Roma, Nov 7 

The Carbohydrate Complex of Serum Proteins and 
the Clinical Determination of * Bound Sugar ’ In 
the Blood 

In connexion with the reference to my work 
(Rimin^n BuKih J , 88, 430) upon the isolation of 
a carb^ydrate complex from blood serum proteins, 
nmde in an article in Natcbe of Nov 1 p 704, it 
may be of interest to state that I have now extended 
these obseivations, with the consequence that I have 
somewhat modified my earher conclusions 

The complex obtained from the proteins of horses’ 
serum appears to be a tnsaochande structure (jiossibly 
polymerised) and not a dtsacohande as ongmally 
suspected This conclusion was minounced to the 
Biochemical Society on May 17 of this year and is to 
be found m the Proeeedwo* of that Society published 
m Chemutry and Industry, May 23, 1630, p 440 
Each molecule of glucosamme is associated with 
two molecules of mannose, thus mving a substance 
with the empirical formula CuH,^Ou and contam- 
ing 2 78 per cent mtrogen A minilM tnsacchande 
complex, which appears to be identical with that 
alrcMy deeonbod, has also boon isolated from the 
nuxod serum proteins of ox blood All my prepara 
tions are optically inactive 

It IS of interest that the mtrogenous impurity which 
was found to be present in the substance ongmaJly 
isolated proved to be bistidme For its complete 
removal prolonged and vigorous hydrolysis is re- 
quired Smee the carbon and hydrogen content of 
histidine differs httle from that of the sugar which 
was being isolated the fact that its presence was un 
suspected is capable of explanation 

More recently I have attempted to piepare sufii 
cient of the so called mucoiu of blood serum ^o 
examine it for associated carbohydrate matenal In 
view of Levene and Mon’s recent findings m the case 
of ovomucoid (•/ Bvd Ohem , 84, 49), it seems possible 
that this protem of the serum, also, may prove to 
bo carbohydrate coiitaimng 

Finally, I should hke to add that the discovery of 
those complexes in serum albumm and globuhn affords 
a satisfactory explanation of some of the oontradic 
tory observations of various authors upon the ‘ bound 
sugar ’ of the blood Alkalme hydrolysis of the pro- 
terns loads to a non reducing complex which is (dso 
unattaoked by enr^es , acid hydrolysis, on the other 
band, yields reducing substances Both ^ucos- 
amine sad mannose form an osazone identical with 

? IucoBasone, and such has frequently been isolated 
rom the hydroljrsed protem fractions of serum, but it 
IS mcorrect to assume, as has frequmtlv been done, 
that the protem sugar is thus proved to be glucose 
Certain quantitative discrepanciea between the 
results of vaiious authors can be similarly explained. 
Bierry and Rathery (O B de la Soe Btci , 88, 1890) 
give the figures for the protem sugar of horse plasma 
08 about 0 IS per cent , Dische^tocA Z , 808, 74) 
finds it to be about OSS per cent The former authors 
deprotemised their solutions with a mercuno mtrate 
reagent, which also precipitates glueosomme, whilst 
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Disobe's fltpre wm mmved at -abm uaing phoapho 
tuuntio acid as the protein precipitant 

lie ' bound sugar ’ of the olood may have a ph^o 
logical mgniflcaaoe (Qlauanann , ZeU phyncl Ohem , 
160, 16. and 168, 113) 

A further communication on thia subject will be 
published shortly Ci.aitdx BnoNoroir 

Biochemical Department, 

Wool Industries Reseaimh Association, 

Headingley, Leeds, Nov 4 


Natural Selection Intensity as a Function of 
MortaUty Rate. 

Is NATinuB of May 31, Prof Salisbury pomts out 
that most of the mortahty among higher plants 
occurs at the seedling sta^, and concludes that 
natural selection is nuunly oonlined to this stage 
1 believe, however, that this apparently obvious con 
elusion IS fallacious, for the following reason 
Consider two pure lines A an<l B originally present 
m equal numbm, and witii a common measurable 
character, normally distributed aooording to Gauss s 
law m each group Let the standard deviations of the 
character be ec^ual m each group, but its mean value 
m group A slightly larw them that m group B 
Johansson’s beans furnish examples of this tvm of 
distnbution Now let selection act so as to kill off 
all individuals m which the character falls below a 
certam value I think that this type of artificial 
selection fumishes a fair parallel to natural selection, 
m which chance commoiUy plays a larger part than 
heritable differences Let x be the proportion of 
mdividuals eliminated to survivors, and 1 +y the 
proportion of A to B among the survivors, so that x 
measures the mtensity of competition, y that of 
selection 

Then when a is small y is roughly proportional 
to It Thus when x moreases from 10 * to 10 ‘, y 
moreasee 200 times But whoi * is large y becomes 
proportional to Vlog x In consequence y only 
increases 0 times when x moreasee from 1 to 10^*, 
and IS only doubled when x moreases from 1 to 1800 
In other words, when more than 60 per cent of t^' 
population is elimmated by natural selection, tl.. 
additional number ohminatml makes little difference 
to the mtensity of selection The theory, which 1 
hope to publish shortly, has been extends to cover 
oases wh^ the standa^ deviations differ, and also 
where populations consist of many genotypes In 
general y changes its sign with x, but when x is large 
y never moreases more rapidly than log x 

Careful mathematical anal^is seems to disclose 
the extraordinary subtlety of the natural selection 
principle, and merely verbal arguments oonoemmi 
it are likely to concern serious faltacios 

J B S Haldanb 
John Innes Hortioulturcd Institution, 

Merton Park, London, 6 W 19, 

Nov 1 


The Exit of LelMhmmxIm lafmaium from the 
Proboseta of Phlebotomut pxnlclOMua. 

SAKDixms, P pemtewaua, infected with Le\ah 
mama wifantum on a hamster, were allowed to feed 
on a solution of citrate by Hertigs method This 
method consists of inserting the bitmg apparatus of 
hvmg sandflies mto a capillary m suw a way that 
the mouUi parts go through all the movements of 
pieroing In some species these movements m the 
Hertig apparatus are followed by aotiyity of the 
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pumpuig apparatus of the buccal cavity and pharynx 
whiim results m the ingestion of flmd In the case of 
P pemtoKMtM, the mouth parts go through all the 
actions of piercing, but the msecta seldom ingest flmd 
m the Hertig apparatus 

Fifteen suidtliea from five to thirteen days after 
the infecting feed were placed m the Hertig apparatus 
After an mterval of one to three minutes, the sandflies 
were removed and the fluid m the capillary was 
exammed In six oases (9 10 days after the mfecting 
feed) the flmd was found to contam flamllates The 
number of flagellates found varied from one to 
hundreds, but m all oases the number reoovwed from 
the biting parts was veiy small as compared to the 
enormous numbers afterwards toimd m the dissected 
sandflies In contrast to the flagellates from the nud 
gut and oesophagus, which are very active, those 
recovered from the biting parts are sluggish and many 
of them qmte motionless 

The above observations prove that L tnfatUum can 
leave the biting parts of P pmunoaua during tlie act 
of biting and enter a new host m the absence of any 
active interference on the part of the latter 
sugg^ that this accounts for the mam peculiarity 
of Mediterranean kala asar, that is, its relative 
frequency m infants lees than twelve months of age 
S Aduer 
O Thxooob 

Kala azar Commission of the Hoyal Sooioty 
and Hebrew University of Jerusalem 


Elements present in Animal Tissues 
In a letter published in Naturp of Nov 16, Mr. 
A Chaston Chapman amiounoce the mtei eating dis 
covery of antimony in an ammal He refers aim to 
the known prosonco of vanadium and arsemo in 
ceitain animal tissues We purposely omitted from 
our letter to Naturp of Nov I reference to a number 
of other elements which have previously been re- 
corded as oooumng in animal tissues but which have 
not up to the present boon detected m our work, for 
reasons already given by one of us* They are the 
following Alumimum, zinc, boron and sihcon, from 
numerous animals , gold in mammals ■ , titanium m 
an asoidian * , bismuth * and tm ■ m human organa , 
vanadium, not only in ascidians, but also m a nolo 
thunon* In addition. Dr J Needham has directed 
our attention to records of molybdenum ’ and uranium • 
in hens eggs H Munro Fox 

Hi/Qh Raicage 

Nov 26 


H Kjiuuiae, NaiCU lU flOl IU20 
B TUnBioeh Snt ItS, S8 1828 
M AiAmesniH Pisi CR Ae bti IM I I9S0 
T Falriey anil A A BumU / See CMern Ind IT 1&> 1S18 
L Viik, CA Ar S« ITS 138 1223 

A H PUiUiM Am J Sn M 4~3 1018 

W R Ibnkin Ved Jour AuM I 87, 1988 
W B S BWmi liirf 1 480 11^ 


English Equivalents of BIgeatunktIoa and 
Blgeawert 

Mr C N UtNSHKLwooo suggests m Nature of 
Oet 18, p 604 that the Enmiah equividonts of 
etyer^furJrtum and ngenioert ahoidd be propar JuncUon 
and proper value Having shown how to develop the 
functions used by bohrfidinger (see, for example, my 
paper in the PAd Mag , vol 6, July 1928), may I 
agam suggest from the nature of the Heaviside 
operator method disclosed that the terms to employ 
are parametrala and parametral Junetume 

A Press 

New York, Nov 3 
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Intense Magnetic Fields and Low Temperature Research.* 
By Sir Ebhbst RnTHsaroBD, 0 M , P B S 


T^XPERIENCE has shown that the encourage 
-ELi ment of research by minor grants for special 
apparatus and material is m reasonable measure 
prondod for by the Qovemment grant to the Royal 
Society, Bupdemented from th^e Society’s own 
research funds The gnmts to individual mvesti 
gators from such sources are usually small but 
suffice to assist materially important researches of 
a limited scope The situation, however, is very 
di&rent when we consider lar^ scale mvestiga 
tions of a pioneering character, which may require 
considerable financial support extending over a 
period of yean m order to provide the necessary 
apparatus and techmoal assistanoe to bring the 
investigation to a defimte conclusion Few « our 
umversitiee or other scientific institutions are 
sufficiently well endowed to support large scale 
researches of this kmd, even when the research 
appean of marked promise and when the idea and 
the man are forthcoming In considering the best 
method of utilising the balance of the Society’s 
present resources, ^ Ciounoil of the Royal Society 
^ decided that it can best help the advance 
of science by assuting major researches of this 
character, and, after oamul consideration, was im 
pressed with the fundamental importance of the 
researches at present being earned on by Dr P 
Kapitaa, at Cambndge, and the need for continuing 
this work on a more permanent basis 
It may be helpful at this stage to give a bnef 
history of the on^ and development of the work 


on which Dr Kamtra has been engaged for the 
' eight years Tramed as an electn ' 

Kapitaa was lecturer m physios r 
Pdyb ■ - - 


enmnee 
ho Petr 


r d Pmytechnical Institute from 1918 until 1921 
1921 he came to England and commenced 
research work m the Cavendish Laboratory, Cam 
bridge In 1022 he began experiments to test the 
possibility of obtaining mtense mametio fields bv 
sending very strong currents through a coil for such 
a short mtorval that the heating effect m the coil 
IB reetnoted to a permissible value With the 
assistanoe of a grant from the Department of 
Scientific and Industrial Research, special accumu 
lators were constructed to give ^e necessary m 
tense currents for a short interval of about ^ec 
In this way fields up to 200 000 muss were ob 
tamed, and it was found practicable to carry out 
experiments by this method, for example, on the 
Zoemtoi effect and on the deflection of a proles 
In order to carry these experiments still further, 
it was ilecessaiy to have a method of obtaimng 
currents still lazier and more under control For 
tbs purpose, a generator of special design was 
coDstnicted which gives, on short circuit, a current 
of about 70,000 amperes The heavy current from 
^e generator is passed for about one hundredth 
of a second through a coil and is then broken by 
means of a speedy designed automatio break 
The Department <n Sciratific and Industrial 
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Research gave a very substantial grant fw tiie 
construction of this apparatus, while Sir William 
Pope kmdly provided a temporary labmetory to 
install the plant and to cany out me expmments 
In 1926 the laboratory was opened formally by 
the late Lord Balfour, then Lord President of the 
Cionnoil, who had throughout taken an active 
mterest m promoting these large scale experiments 
This pioneering mvestigation, which was earned 
out m connexion with tne Cavendish Laboratory, 
was. only made possiblB by the mnerous and bold 
support of the Department of Soientifio and In 
dnsfrial BeseMuh, which, up to the present, has 
defrayed the complete cost of the apparatus and 
of the subsequent mvestigations 

One of the chief difficultiee m these exMnments 
has been to construct a coil stroim enough to with 
stand the enormous disrupting forces which arise 
when a large current is pasM through it A 
number of coils have been constructed which give 
magnetic fields of between 300,000 and 400,000 
gauss over a volume of about See There appears 
to be no inherent difficulty why fields of the order 
of 1 milhon gauss should not be obtamed when 
called for by this method As the current through 
the coil only lasts for about sec , oscillogra^ 
methods are used to determine the strength m the 
current and magnetic field and to follow the 
changes in the properties of the material under 
mvestigation There is no special difficulty m 
conductuig experiments with these momentary 
fields In fact, a single photograph, obtained m 
see , may give a complete quantitative record cf 
the magnetic effects producM m a material over 
a wide ranro of magneho field 

The api^oation of these new methods of pro 
duemg intense magnetic fields opens up a wide 
field ol research where all magnetic propraties can 
be exammed m fields ten to thirty times neater 
than those hitherto available by the use of electro 
magnets 

& soon as the apparatus was m working order, 
experiments were begun to investigate the change 
of resistance of crystals of bismuth m these in 
tense magnetic fields from atmospheric tempera 
ture to that of hquid air This was followed by 
an extensive mvestigation of the behaviour of a 
lar^ number of metals under corresponding con 
dinons In general, it was found that the imange 
of resistanoe was at first approximately proportioiw 
to the square of the magnetio field, but above a 
certain ontioal field, which varied from metal to 
metal, the change of resistance tended to become 
Imear On the basis of these new results. Dr 
Kapitsa has suggested a new way of lookmg at the 
phenomena which underlie the electneal conduc 
tivity of metals and its variation with temperature 
Preliminary experiments have also beau made on 
the action of these strong fields on the para- 
magnetism and diamagnetism of oertam substuioes, 
^^e 1 new and sensitive apparatus has been con- 
structed to study magnetostnction effects An 
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•ooount of the apparatus and the experimental 
methods, together with the results of some of these 
mvestigatKHis, hasbeei^ubbshedbyDr ELapitzam 
the Proeetdxnm of the Royal Society 

Magnetio phenomena are shown m their simplest 
form at very low temperatures when the oomphoa 
tions due to the moUoh of the atoms and molecules 
are lai;gely avoided In order to obtain tempera 
tures s^lower than that of hqmd air, a liquid hydro 
gen plant has been installed during the present year, 
and IS now m working order Pielumnary arrange 
mmits have been mMe to install a liquid hehum 
{dant when this is required for the mvestigations 

The grant given by the Department of ^entific 
and Industrial Research for carrvmg out these 
researches expires m a few yean, while the labora* 
toiy temporarily lent for the purpose of these 
experiments is now required by the Chemical 
Dmartment of the Umversity The Department 
of Iwientifio and Industrial Research by its broad 
mmded and far seeing action, has done a great 
service to science in thus supporting, through their 
mitial stages, mvestigations having no obvious or 
immediate apphoation m practice or mdustry 
Their support for an indefimte period, however, 
could scarcely be part of the Department s pohey 
On the other hand it appeared to the Gounod of 
the Ro^ Sooietv that mvestigations of this kmd, 
m which new fielos of knowledge are being opened up 
by new methods, had a pecuharly strong claim for 
support from those funds which the Society was 
holding ready for the furtherance of fundamental 
researches m pure science 

The Council of the Royal Society, m addition 
to appomting Dr Kapitza to a Messef professorship 
has therefore agreed to offer the Umversity of 
Cambndge the sum of £15,000 for the budding of 
a smtable laboratory within the next three years, 
provided the Umversity was prepared to offer an 
appropriate site and to defrav the miming ei^naes 
of the new laboratory If the Umversity of Cam 
bridge concurs with these proposals, the Royal 
Society will thus have been instmmental m found 
mg a new wid up to date laboratory, pnmardy 
designed for carrying out researches m mtense 
magnetic fields, but at the same time providing 
the essentials of a modem cryogemo laboratory for 
the study of magnetio and other effects at the lowest 
attainable temperatures 

The name of the new laboratory at Cambndge 
has not yet been settled, but it would be apj^priate 
if it mdioated the connexion with the Ro^ Smiety 
and with the late Dr Ludwig Mond, whose bequwt 
famished the moome from which the cost of the 
laboratory wdl be defrayed It should be noted 
that among the purposes indicated m the will of 
Dr Mcmd mr the use of his bequest was ‘ ereotmg 
new laboratones ” 

It will be remembered that, thirty years Great 
Bntain was preeminent m the study m effects 
moduced on matter by the low temperature mx> 
duced with the aid of liquid hydrogen It wiU be 
recalled that the late Sir James Dewar, with the 
teohmoal assistapoe of Mr Lennox, first {ooduoed 
liquid hydrogen m quantity m the laboratories of 
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the Royal Institution m 1898 and m 1899 the first 
sohd hydrogen was obtained Itwassoeai^as 1893 
that Dewar devised the vacuum flask wmch has 
proved to bo of such fundiunental importance m 
the techmque of low temperatures and has so 
greatly simphfied the handling of liquid gases It 
IS of mterert to note that it was decided m 1902 
to oonstruot a hqmd hydrogen plant, of capacity 
of about five litres of liquid li 3 rdrogen per hour, as 
a British Government exhibit to the St Louis 
Exposition m 1904 1 his plant was placed m the 

commtent hands of Mr (now Sir) Joseph Petavel, 
and 1 well remember the mtorost of his demonstra 
tions of the properties of hqmd hydrogen at that 
Exhibition Some tune later a small hqmd 
hydnwen plant was installed by Dr M W Travers, 
m the laboratory of the late Sir William Ramsay at 
Umversity College London 

In the meantime, an efficient cryogemo laboratory 
had been establish^ at Le 3 rden, under the direction 
of the late Prof Kamerhngh Onnes His success 
m hquefymg hehum and also the wide range and 
importance of the mvestigations earned out on the 
effects of low temper itures on the properties of 
matter are well known It was only a few years 
ago that Prof W H Keesom who followed Onnes 
in the charge of this laboiatory was successful in 
producing solid helium 

A few years ago owing to the energy and 
enthusiasm of Prof J C McLennan hqmd nydro 
gen and hehum plants were mstalled m the Umver 
sity of Toronto, and have proved thoir utihty m a 
nnm^r of important researches In recent years 
modem equipment for the hq^uef action of hydrogen 
and hehum mis been installed in the Reichsanstmt, 
Berhn by Dr W Meissner and very valuable 
results have been already obtamed Dr Franz 
Simon, of the Umversity of Berhn obtains the 
temperature of hq^md helium by an ingemous 
motnod mvolving me use of hqmd hydrogen and 
the absorption m hehum gas by charcoal 

I am sure it will be gratifymg to the Society to 
know that we may soon expect to have an im to 
date cryogemo laboratory on a small scale m Great 
Bntam 1 beheve that it is m helping such import* 
ant schemes of research that the Society can best 
utilise any research funds which it already possessee 
or which may become available in the near future 
It not infrequently happens that a promising line 
of researoh or the development of a new method 
m^ be held up or abandoned because of the 
difficulty of obtaimng adequate financial support 
In some important directions, advance can Only 
be made with the help of technical assistance m 
the construction and use of special apparatus, m 
some oases on an almost engmeenng scale 

It is by the encouragement and support of such 
major researches, especially m their imtud stages, 
tiiat the Society can be of great service m helping the 
advance of fundamental science m Great Bntain 
Along such general lines, it is not difficult to 
foresee that the Society will exert an ever*inoreaa« 
mg mfluence on the progress of soienoe and thus 
promote still further the original mtmitions of its 
founders 
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Scientific Research and the 
rpHE Imperial Conference of 1026 was du- 
-L tmgnianed by the lofty conoeptiona of the part 
which BOientifio leeearoh should take m the develop- 
ment of the British Commonwealth of Nations 
Though it had been wnerally anticipated that 
economic questions would be the mam issues at the 
Imperial Conference of 1930, many scientific workers 
and others who rcoogniae the importance of science 
m economic affairs wve been disappointed in what 
they consider the inadequate attention given to 
Boientido research at this Conference Fortunately, 
much more has been accomplished than has been 
reported m the pubho Press, and it is important 
that this fact should be realised and appreciated 

The two sections of the Conference moat closely 
concerned with scientific matters were the Research 
Committee and the conference on standardisation, 
and it IS noteworthy that the committee under 
Lord Parmoor provided the first occasion on which 
the responsible heads of the national industrial 
research bodies withm the British Commonwealth 
of Nations met in a body to discuss their prob 
loms mdividually and collectively Thus were 
met together Dr F E Smith (Great Bntam), 
Dr H M Tory (Canada), Dr A C D Rivett 
(Australia), Dr E Marsden (New Zealand), Dr 
P J du Toit (South Afnca), Mr J Dulanty (Irish 
Free State), and Sir E H Pascoe (Director, 
Geological Survey of India), in addition to repre 
sentatives from the British Ministry of Arocul 
ture and Fisheries, Empire Marketing Board, and 
Imperial Institute 

Taking into account the existence of vigorous 
and weU organised national research bodies m 
Great Bntam and the Donunions, it was not to 
be expected that the Research Committee would 
recommend the creation of still more forms of 
organisation Its mam task was to examme broadly 
the Impenal aspects of existing programmes of 
research, machinery for admunstration and con 
sultation, training of research workers, and other 
questions , and to decide what further action could 
be taken to stimulate progress on the foun^tions 
laid down in previous Conferences and by direct 
oommumcations 

In times of economic difficulty, efforts are made 
to lop off what are considered to be the less useful 
branches of activity, and Governments as well as 
commercial concerns are apt to regard research 
activities m this light It was well, therefore, that 
the Research Committee, as one of its first recom 
mendations, pomted out that the present severe 
economic depression should be regarded as a reason 
not for curtulment but for expansion of expendi- 
ture on research In this connexion, it is only 
neoessa^ to cite the valuable work m Australia 
on the ftfuence of a sumlementuy protem diet 
in wool production, aim m New Zealand on 
grassland problems, to realise the progress being 
made under the ssgis of the respective nationiU 
research bodies on problems of direct economic 
importance 

^MRuniltural research occupies a major position 
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Impenal Conference, 1930. 
m the programmes of research m the Dominions, 
and it was natural that the committee should con- 
sider the results of the Impenal Agncultuial 
Research Conference of 1627 and the work of the 
Impenal Agncnltural Bureaux which were an 
outcome of that Conference Both the details of 
the work being earned out by the bureaux and the 
manner of their establishment — financed from a 
common Empire fund and controUed by a council 
of nominees of the Governments of the Bntish 
Commonwealth— were commended by the Research 
Committee Following somewhat idong the lines 
of the Imperial Institutes of Entomolo^ and 
Mycology, these new bureaux deal with sods, 
animal nutntion, animal health, ammal genetics, 
herbage and other farm crops, plant mnetics, frmt 
production, and agncultural parasitology, and are 
gradually Itoing recognised by research workers as 
trustworthy sources of mformation on the research 
as^ts of the scienoes ooncemed 

The research grants pohey of the Empire 
Marketing Board was of special mterost, since the 
Board is perhaps m the best position to draw 
together those mtercstod m problems affeotmg the 
British Commonwealth as a whole, and to facilitate 
researches mto these common problems by team 
work between two or more Dommions Another 
phase of 00 operative investimtion which concerned 
the committM was the poesibdity of an mterohange 
between the national research organisations of 
schemes of research, showing particularly the 
objectives and location of work of diffefont lines 
of investigation By this means, it is hoped that 
any unnecessary duphoation will bo reduced, and 
that economy of effort may be effected by deflmte 
collaboration m problems of mutual interest This 
tendency to explore the poBsibihties of inter- 
Domnuon action was clearly shown m relation to 
projects for mvestigation mto the mineral resources 
and wool production of the Empire In both oases,' 
the benefit of a common line of action was realised 
and steps were taken to define the objectives and 
general procedure 

While m Great Bntam, the directors of the 
Do mini on research organisations visited many of 
the laboratones of industrial research associations 
and made a careful examination of the work of the 
Department of Scientific and Industrial Research 
on such subjects as fuel, preservation and transport 
of food, building, radio, nver pollution, and the 
national laboratones for physical and chemical 
research at Teddington ITie discussion m com- 
nuttee of research on these subjects was m many 
oases assisted by the presence of the directors of 
the laboratories concerned, and it was clear that 
the mterohanm of ideas by personal contact was 
likely to be reflected m the programmes of research 
both m Great Bntam and m the Dommions 
The dehberations on scientifio research at the 
Impenal Conference of 1930 may indeed be summed 
up as a consolidation of the more spectacular 
achievements of the Conference of 1626 

Sinoe most of the Dominion research organisations 
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are olosely oonoemed with tho movement for m 
dnstnal Btandardiaation and simplification m their 
respective countries the overseas delegates on 
research matters aho attended the oonference on 
standardisation This conference dealt with the 
two mam questions of fundamental standards and 
industrial standardisation 
The deliberations on fundamental standards of 
mass length etc had as an objective the securing 
of uniform fundamental standards withm the 
British Commonwealth of Nations, and it is pleasing 
to observe that a considerable measure of progress 
has been made towards this objective mthorto 
no guide to common procedure has been available 
and there has been a tendency among the nations 
of the British Commonwealth for nunute but serious 
errors to arise through lack of re^ar intercom 
panson of local standards such as the jiound yard 
ohm volt etc Tho conferenee however after 
recommending that there should be muformity 
between the standards for all umte of measurement 
of common use m the British Commonwealth of 
Nations clearly indicated tho procedure by which 
that uniformitv may be established and mamtamcd 
Briefly this involves a periodic revenfication of the 


Dominion reference standards for each primary 
umt with the corresponding standards in Great 
Britain 

The position of industrial standardisation wit^m 
the Britudi Commonwealth was a much more m 
volved question than that of fundamental standards, 
smoo tho issues at stake are olosely related to the 
complex economic and pohtical affairs of the 
Commonwealth 

At this the hrst Imperial Conferenee on the 
subject tho oral exchange of views was valuable 
m showing the present pcsition of mdustnal 
standardisation m each part of the Commonwealth 
and the directions m which the movement was 
spreading Though considerable attention was 
^ven to such questions as uniformity of mdustnal 
specifications within the Commonwealth eonsulta 
tion and modification of draft sjiecifications ad 
herence to standards and tho relation of Govern 
ments to the local standardisation authonties it 
must bo admitted that there is a great deal still 
to bo done if the subtle but potentially great force 
of mdustnal standardisation and simplification is 
to exert its maximum mflut nee on Imperial trade 
development* A S I 


Obituary 


Mb Emilb Qabckb 

EMILE GABCKE one of the pioneers of 
the electneal industry died on Nov 14 at the 
age of seventy four years He was born m Germany 
m 1856 and came to England when he was very 
oung He became naturalised in 1880 In 1883 
e was appointed secretary to tho Brush Engineer 
mg Co and four years later became the managing 
director He was specially interested in the con 
tmental export trade of the company In 1900 ho 
began to study the question of mdustnal co 
partnership anum 1920hemitiated the co paitner 
ship scheme of the Brush Co which is operating 
very successfully He was chairman of the council 
of the Industrial Co partnership Association 
Mr Qarcke foundra the eleotnoal section of the 
London Chamber of Commerce and became its 
chairman He is perhaps best known in con 
nexion with tho work he did os a direotoi of the 
Bntish Elcctno Traction Co which owns electno 
tramway systems all over the country He founded 
and became chairman of the Tramways and Light 
Bailways Association His commercial mterests 
were very widely spread and his life was a very 
busy one as he was prominently associated witm 
the lemslation finance promotion and organisa 
tion 04 many eleotnoal undertakings He was a 
member of we Institution of Eleotnoal Engmeers 
for more than forty years and recently presented a 
very mteresting portrait of Andrd Mam Amp^ 
to the Institution He was also a Mow of the 
Royal Statistical Society and was a member of 
the Institute of Aotuanee In 1896 he founded 
Garokes Manual of Eleotnoal Undertakings , 
which was an immediate success Hewaaohauman 
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of the hkotniol Press Ltd which publishes 
several technical journals 
In pnvate life Mr Garcke was of a loval le and 
retinng nature He was intensely interested m 
philosophy and loved nothing better thin to dis 
cuss it with his fnends In 1029 he published a 
book which he called Individual Understanding 
a 1 ayman s Approach to Prai tical Philosophy 
In this he discusses the whole philosophy t f hfe He 
18 not afraid to lay hi8 inmost thoughts bare when 
he thmks that by so doing he will help others 
In his opimon the waste of material and mental 
energy by the human race due to a 1 ook of mutual 
confidence sympathy and vt racity is lamentable 
He strongly believed that Nature is not against 
us but IS on our sik m beneficent paitnorsfaip 
I or oveiy man the outstanding problem is to make 
the best use of his limited freedom of choice He 
leaves a widow and one son Mr Sidney Garcke 
who 18 a well known company director 

Wb regret to announce the following deaths 
Prof C Eykman trofeeBOTOflygieneintheUraver 
sity of Utrecht who sharod the Nobel Prise for mediome 
for 1929 with bir F Gowlan 1 Hopkins for disoovenes 
in connexion with vitamins aged seventy two yean 
Dr Nathamel O Howcud forest pathologist of 
the US Department of Agriculture stationed at 
Brown Umvenuty who was known for his studies 
of the fungous mseoses of forest and woody oma 
mental plants on Sept 14 aged fifty yean 
Prof C E Moee profeeeor of bota)^ in the Um 
vermty of the Witwatersrand Johannesburg on 
Nov 11 aged fifty eight yean 

Capt O Sverdrup commander of the Fnm and 
a w^ known orotio explorer on Nov 26, aged 
seventy six yean 
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Newt and Viewt. 


AoiuBABUi aentimeots were expressed by the Prune 
Minuter when proposing the toast of ‘The Royal 
Society ' at the anniversary dinner on Monday last 
Readers of NATOitHmust be faauhar with, and possibly 
weary of, our continual insistenoc upon the use of 
scientific knowledge in the servioe of the State and 
of soientifio method m administration It u en 
oouraging, therefore, to find Mr Ramsay MacDonald 
expressing himself m entire sympathy with the view 
that pubho administration without science may be htUe 
more than a collection of words and phrases which 
can never lead a nation to security and prosperity 
We are glad to record the words m which he stated 
tbiBConviotion The Royal Society”, Mr MacDonald 
said, “has stood pre eminently for expenmental 
knowledge, for the testing of every dogma whenever 
a competent witness arose to bring that dogma to 
the bar of reason and experiment Until m our public 
life we can catch up the same spirit, the same ration 
ality, the same conception of how truth is to be 
discovered and roality reached, and those who are 
engaged in public work and in government acquire the 
same frame of mind and adopt the some methods that 
the smentuts adopt in their laboratonee, government 
will be feeble, unoertam, and muleading I make 
bold to offer the claim that aciMice does not merely 
deed with the conception of the umverse, with bio 
ohumstry, or with the conception of human nature, 
but that when science has claimed its full field, in all 
Its width and length, it will claim to deal with govern 
mmts and with admimstrations, and will assault and 
attack successfully those tiemendously interesting and 
intricate problems of how to handle great masses of 
men, not by rule of thumb, not by the jiassing emotions 
of the day, but by a careful study of the permanent 
psychologies emotions, leanings, and allurements of 
the human mind ” 

Now that Mr MocDoiudd is himself a fellow of the 
Royal Societv and has publicly declared his belief in 
the application of the methods of scientific mqutry 
to government, we may perhaps expect to see the 
pnnoiple put into practice more cleaily than it is 
usually The position of the dyestuffs mdustry, for 
example, might be considered on the Baconian plan 
of collecting facts and amving at conclusions from 
them, instead of being decided upon political grounds 
Attention might also be given, as was pointed out m 
a leading article m Natubx of Nov 22, to the etbno 
logy, social anthropology, and customs of the Indian 
peoples m connexion with tiie Round Table Conference 
now Bitfing m London These are two oiqiortumties 
which present themselves for consideration m the 
light of asoertained knowledge , and we may perhaps 
now hope that the Prime Minister will take advantage 
of them In stienoe. the test of a pnnoiple is the ful 
filment of a prediction based upon it, and rdien we 
see that standard apfdied to pohtioal promisee there 
will be more faith m demooratio govemmsat than 
exists m most soientifio circles to day 
* 1» a letter addressed to the Prime Minister jomtly 
Jby fifteen professors of ohenustry m Britasb umven* 
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bee, a strong case for reoonsideration of the Govern* 
ment’s deoision to allow the Dyestufb (Import 
Regulation) Act to lapee is cogently presented The 
pomt of view is mdustnal as well as eduoational, for 
BO closely is organic ohemioal research linked to the 
proqienty of organic ohemioal industry that it is 
impossible to consider one except m relation to the 
other Moreover, the dyestufb industry, which was 
the first mdustnal result of the development of organio 
chemistry mto a systematio soienoe, provided the 
exiwnenoe and remains the pivot for the development 
of other branches of synthetio chemical induotry, 
in no other branch of industry has there been such a 
clear repercussion between the art of the manufac- 
turer and the science of the sohools The signatonea 
are just those persons who are best quahfled to ex- 
press an opinion on the support which orgamo chemical 
industry affords to the advance of chemical know- 
ledge, and they have declared that the existence of 
flounshing schools of organio research in the universi- 
tiea IS indeed dependent on the demands made by the 
industry for the services of their students Filler, 
they insist that the salvation of many great industnes 
of national importance depends on the application of 
scientific methods They claim that the brat traming 
school for the future technologists and administrators 
of many of these mdustnes is the orgamo ohemioal 
laboratory Hence anything which tmids to check 
the growth of the schools of organio chemistry is a 
blow at the future of a great many mdustiira beoidra 
those most obviously or immediately oonoemed 

Pbxsbmtuio the report of the Council at the annual 
general meeting of the Bntish Association of Cbemista 
at Liverpool on Nov 22, the general seeoretary, 
Mr C B Woodley, showed that there has been 
a steady advance in every department of the Associa- 
tion’s estabhshed sotivitira Hr H T F Rhodes 
referred to the position of the dyestufb industry, 
remaiking that the Council of the Association has 
not yet defimtely decided what action should be 
takoi, but that it desired to assist the Qovemment 
so as to ensure that the dyestufb mdustry should not 
suffer as a result of the lapsing of the Dyestufb 
(Import Regulations) Act of 1020 He said that the 
future of the orgamo ohemioal mdustry, and oon- 
sequently the supply of culequately tramed orgamo 
chemists, depends upon an efficient dyratnfb industry, 
if It Bufters, tile effltoieiioy of all mdustnes depending 
upon organic chemistry will suffer Allusion was 
Bgam mode to this important mattei m Mr F. 
Scholefield’s presidential address It is obviously 
impossible, said the president, for any individual 
or group of individuals not m full possession of all 
the facts to amve at any decision as to the extent to 
which it may be desirable to protect the industry 
sgeunst foragn oompebtum. or if it is necessary to 
protect the industry at all There is no doubt, how- 
ever, that a succeed dyestufb industry is the very 
backbone of tiie whole organic ohemioal industry, and 
that the rrao arch earned on m orgamo obemistry Is 
very laigriy iqndisd to dyestbib This has natomlly 
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stunulated mteiwt in applied ozganio ohemutiy, and 
haa naolted m unproved faoihtiea for training organic 
chemiata and in the attraction of auitidile reonuta to 
the ranks of the profession of ohexmstiy 

Mb, SoHOumBLD, continuing hia presidontial 
address to the British Association of Chemista, 
ciitioised ohenuoal training in Great Biitain, allying 
that " the newer imiversitiea are showing a tendency 
to model themselves on Oxford and Cambndge, 
and to be too keen on purely aoad«nio studies ' , 
wbilst an investigation mto technical education on 
the Contment, and partioularly m Russia, shows 
that excellent woric is bang done The Association 
should advocate an extension of the course to at 
least four years, the universal adoption of the metno 
ssrstem, and a bridging of the gulf between mdustry 
and academic institutions At the annual dinner, 
when the Lord Mayor of Liverpool spoke of the city’s 
long association with chemical mdustry, anxious 
reference was once again made to the lapse of the 
Dyestuffs Act , the speaker on this occasion was 
Mr C 8 Garland, who fesued mjury not only to the 
industry but also to the profession of chemistry 
Dr E F Armstrong declared that Europe is going 
through a crisis equalled only by that which resulted 
from the Napoleonic wars Great Britain heui not 
yet adjusted herself to the new conditions As a 
result of the War we shall have to adopt the policy, 
adopted by other oountnes, of being self contain^ 
and self sufficient The future of Gieat Bntam, 
and mdeed of the world, he sai<l, is in the hands of 
the chemist , the chemist cannot and must not fail, 
for the price of failure m the modem world is death 

Thb twenty eighth annual repoit of the Impeiial 
Cancer Research lund contains an interesting sum 
tnary of the year a work , full accounts will appear 
m the Ninth Scientific Report, which is to be issued 
immediately A good deal of energy has, naturally, 
gone to the study of the tumours of fowls which can 
be transmitted from one bird to another without the 
mtervmition of bving cells, and three distinct histo 
logical types of tumour of this sort are under mvesti 
gation The possibility of transmitting mammalian 
tumours by cell free preparations has been re exammed 
in the lig^t of the exfionenoe with bird tumours, 
without finding any certain evidence that hving cells 
can over bo dispensed with The question whether 
one tumour renders an ammal resistant to the develop 
ment of a second tumour still remains unsettled 
A careful examination by modem methods of the 
innervation of the skin and of tumours developing 
therefrom m the mouse has failed to confirm the 
suggestion that tumours have nerves of then own, 
tdioug^ it IB of course possible that this may sometimes 
occur Chromosome studies of tumour cells have also 
betti resumed, partly from the pomt of view that 
irregular distribution during mitosis may underbe 
acme of the abnormahtiea of cancer cells, and partly 
with the ideas of hentable changes m genes which a 
contemplation of the fixity of type of any one tumour 
throujdinat its history must suggest The whole 
rqport gives an encouraging account of (he solid. 
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steady progress made by Dr J A Murray and hia 
colleagues 

Amoho the foreign men of soienoe who either 
visited or settled m England during the eighteenth 
century, few were bettor known than Jan Ingen- 
houss, whose trough for comparing the theraial oim- 
duotivitiee of metal rods has figured m mnumerable 
textbooks Ingenhouss, who was bom on Deo 8, 
1780, two hundred years ago, was Dutch by birth 
and a doctor by professim, and it was his desire to 
acquaint himself with the method of inoculation for 
smallpox which first brought him to England Frmn 
England he went to Vienna to mooulate the Austrian 
Royal family, and then travelled m Italy, France, 
and Germany Returning to England m 1779, he 
spent the remamder of his life m the oongemal 
society of his sciontifio friends, enjoying, as he said, 

‘ that fehcity which a free and independmit man 
finds m the pursmt of knowledge and wisdom, m the 
society and friendly mteroourse of those who have 
distinguished themselves by leammg ’ A fnend 
and correspondent of many, he was elected a fellow 
of the Royal Society, twice delivered the Bakerian 
lecture, and wrote on olootncity, chemistry, magnet 
ism, and other subjects Ingenhouax died at Bowood, 
the seat of the Marquis of I.ansdowne, on Sept 7, 
1799 

On Deo 7 occurs the centomry of the birth of the 
eminent Italian mathematician, Lmgi Cremona Bom 
and educated at Pavia, C remona m his ei^teenth 
year jomed the Italian volunteers, during the ruing 
against the Austnans, and was present at the de 
fence of Venice Resuming his studies, he graduated 
at Pavia, where Bnosohi was among his teachers, 
and afterwords taught mathematics at Cremona and 
Milan In 1860 he became professor of higher geo 
metry m the University of Bologna, m 1866 was 
tranrferred to Milan, and m 1873 became professor 
m the Umversity of Rome and director of the School 
for Engmeers During thirty years of arduous work 
he reorganised the whole mathematical instruction of 
Italy, and was as ardent a pohtioian os man of 
science Ris writings molude his Graphic btatios ”, 
translated mto English by Sir Hudson Beare, his 

Introduction to a (<eometncal Theory of Plun 
Curves ’ , and Elemmts of Projective Geometry ” 
He became a Senator of Italy m 1879, and m 1898 
waa made Mmistor of FubUo Education A member 
of many smentifio societies, includmg the Pans 
Academy of Sciences and the Royal Society, he was 
well known among Bntiab mathematicians He 
attended the tercentenary o^ebrations of the Um- 
versity of Edmburgdi, and was the guest of Chrystal, 
who, in a note impended to an obituary of Cremona 
and referred to m Natubk of Aug 27, 1903, p 892, 
recalled the dinner given by Lord McLaren, when 
seated around the table were Cremona, Herxmte, 
Pioard, Belmholta, Cayley, Sylvester, Kdvm, Stokes, 
Salmon, and Rayleigh 

Mb J Bbadlby, Wallasey Grammar School, 
Cheshire, referring to the review by Prof H Dingle 
m Natubb of Nov 22 of Sir James Jeans's “ nie 
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MyatonouB Umvene aoids ua the following oppoaite 
quotation from an addreea by Emst Haoh, delivered 
at the anniversary meetmg of the Imperial Academy 
of Soienoes, at Vienna, on May 20, 1882, entitled, 
“ The Economical Nature of Phymoal Enquiry ** 
('* Popular Boientilio Lectures ”, by Ernst Mach 
Open Court Publishing Company) ‘ What those 
ideas ate with which we shall comprehend the world 
when the oloaed circuit of physical and psychological 
facts shall he complete before us, (that circuit of which 
we now see only two disjoined parts), cannot be 
foreseen at the outset of the work The men will be 
found who will see what is right and will have the 
courage, instead of wandering m the mtncate paths 
of logical and histonoal accident, to enter on the 
straight ways to the heights from which the mighty 
stream of facts can be surveyed Whether the notion 
which we now call matter will contmue to have a 
soimtifio significance beyond the crude purposes of 
oommon life, we do not know But we certainly 
shall wonder how colours and tones which were such 
innermost parte of us could suddenly get lost m our 
physical world of atoms , how we oould be suddenly 
surprised that something which outside ua simply 
choked and beat, m our heads should make light and 
music , and how we oould ask whether matter can 
feel, that is to say, whether a mental symbol for a 
group of sensations can feel T ’ 

Mb Hebbkrt Mobrisom, Minister of Transport, 
proposing the toast of the Institution of Professional 
Civil Servants at the annual dinner on Nov 27, paid 
an enoouiaging tnbute to the work of the techmoal 
and professional people engaged m various depart 
ments of the Civil Service These include research 
workers and observers of many types , civil, electncid, 
mechanical, naval, and aeronautical engineers, but 
veyors, architects, valuers, medibal men, and others 
with professional qualifications carrying on the work 
of the State Mr Momson said he has a speual 
affection for the technical and professional officers m 
the public service , and he appreciates their reach 
ness * to make tlieir political chiefs understand the 
technical effects of the problems with which they have 
to deal * The difficulty m the past has often been 
for an officer in ohaige of a scientific or technical 
department to have chroct access to a Minister, but 
we beheve this condition of tilings is changing, and 
Mr Momson is evidently desirous himself of being 
provided with as full knowledge as possible of the 
techmoal aspects of problems which it is his duty to 
champion m the pubho arena 

Sm Bichabd Bbokaymb, in responding to the 
toast of the Institution of Professional Civil Servants, 
referred to the importance of the problem of trans* 
port m connexion with the distribution of everyday 
commodities and the aid which scientific men and 
technologists can give the administrator m solving it 
He said ” In my view, what is required to be doim 
IB to mobihse more fully, m the interests of the com- 
mumty, the scientific knowledge and tiie teohmcfd 
experience possessed by such classes as those who 
form the membership of the Institution The diffi- 
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culties m which we as a nation now find ourselves are 
not, if Mr Momson will allow me to say so, entirely 
soluble by pohtical methods When all is said, the 
expert, and under this term I, of course, mclude the 
scientist, IS largely the architect of modem oivihsation 
and should be given a status m the commumty worthy 
of his attainments If the Boyal Commission, now 
sitting, do nothing more than reoogmse this funda- 
mental tratii and make the neoeseary recommenda 
tions m regard to the Civil Swvioe, we, m the Institu- 
tion, would be well content with our efforts in that 
direction ” 

Fob the third time smoe the great disaster of 1923, 
Japan has been visited by a destructive earthquake 
The Tauma earthquake of May 23, 1926, and the 
Tango earthquake of Mar 7, 1927, both on the Japan 
Sea side of tiie Mam Island, were responsible for the 
losses of 428 and 3017 lives respectively 'fhe centre 
of activity has now returned to the Pacific coast, and 
at 4 3 A M on Nov 26 (7 3 f m on Nov 25, & M T ) 
a severe earthquake caused much loss of life and 
property m the Isu peninsula and on the west side of 
Suruga Bay According to the official estimate of the 
following day, 245 persons were killed, the towns that 
suffered most bemg Shizuoken and Mishima, while 
great damage is reported at Ntimasu, Hakone, and 
other places m the Izu peninsula The shock was felt 
as far as Fukui, about 170 miles from the epicentre, 
which, according to Prof Imamura, is believed to be 
shghtly to the east of the centre of the peninsula It 
was recorded at Kew at 7 h 15 m 40 s pm on 
Nov 25, but the movement there was less than that 
on Mar 7, 1927, oi even on Aug 5, 1927, and May 27, 
1928 The Isu peninsula, which bee between the two 
deep depressions of Sagami Bay and Suruga Bay, has 
felt at least ten destiuctive earthquakes since the 
begmning of the Japanese seismic record m 416 Its 
eastern coast near Ito was the seat of 3684 shg^t 
shocks m the spring of the present year (Natobb, 
Aug 30, 1930, vol 126, p 326) It is perhaps worthy 
of notice that, while the epicentre of theTai^ 
earthquake bee 11 miles to the east of that of the 
Tacima earthquake, the epicentre of the recent shook 
IS only a few miles to the west of that of the great 
Kwanto earthquake of 1923 

It seems now to be qiute satisfactorily settled that 
Louis Aim4 Augustm Le Prmoe was actually the first 
to make omematograph pictures and to show them 
by methods and apparatus stnotiy comparable with 
those m oommon use to day Le Prmoe was bom at 
Mets m 1842, but he lived for about nmeteen years 
m Leeds and five years m the Umted States He was 
last seen entering a tram for Pans on S^t 16, 1890. 
From then, he and his luggage and papers dis- 
appeared eompletely, and exhaustive inquiries have 
never led to any clue bemg diaoovered In 1886 he 
iqipbed for an American patent, and m January 1888 
for a Bntish patent, which mcluded punched holes 
fitting on the pma of the guide rollers In 1888 be 
took pictures at the rate of 12 and at 20 a second, m 
Leeds, and showed them successfully A memorial 
tablet to Le Prmoe will be unveded by the Lord 
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Majror of Leeds on Deo 9, on the site of hu work 
shop It Is also propoeed, if sufficient funds ere 
eveileble, to publish a pamphlet giving full details of 
Le Frmoe’s work m omematograpby, and also that of 
other pioneers There is already a considerable list 
of subsonbeis, but more funds are needed Cheques 
or postal orders made payable to Le Prince 
Memorial”, and crossed Midland Bank, Leeds , 
may be sent to the hon treasurer, Mr John H 
Horsman, 31 Wesley Road, Armley, Leeds, or to the 
hon secretary, Mr E Kilbum Scott, Conway Hall, 
Red Lion Square, London, W C 1 

Thx annual general meeting of the Newcomen 
Society was held at Canton HsJl on Nov 27, when 
Mr C E Qreener was elected presidmt in suoceasion 
to Mr L St L Pendred There arc 269 individual 
members and 68 institutions now on the roll of the 
Society, of which 67 members and 26 institutions ate 
in the Umted States Seven papers were read during 
the session 1929-30 , during the summer meeting 
at Liverpool the Society took part m the centenary 
celebrations of Iho Liverpool and Manchestei Railway 
and it was also represented at the jubilee meetmg of 
the American Society of Moohamcal Engineers and 
at the unveihng of the monument erected to mark 
the Bite of the AUe^eny Portage Railroad ion 
structed m 1834 to link together the eastern and 
western division of the canal system from Hams 
burg to Pittsburg Through the Council, the Society 
has given its adhesion to the International Congress 
of the History of bciente and Technology to bo hold 
in London m June-July 1931 
At the same meeting on Nov 27 of the Newcomen 
Society, Mr Rhys Jenkins read a paper on ‘Eire 
extinguishing Engines m England, 1626-1726 tlie 
former year being that in which a patent was granted 
to Roger Jones by James 1 , and the latter being 
the year of Newsham’s second patent At Rogei 
Jones’s request, the patent was issued in the name 
of his brother John, a London merchant who in his 
travels abroad had found out the plan of making a 
portable pumping apparatus With the aid of the 
mvmtion, so the patent ran, ten men could quench a 
fire with more ease than five hundred men with 
buckets and ladders, and its value had been shown on 
the occasion “ of a fire latehe happened in the dwelling 
house of James Demetnus, Brewer in St Kathermes 
neMe the Tower of London ’ Illustrating his remarks 
by means of the writings of Besson, 1687 , Lucar, 1690 , 
Zeismg, 1612-14, de Caus, 1616, Bate, 1634, huUer, 
1662 , and others, Mr Jenkms gave a sketch of the 
devdopment of the hand fire engme, which reached a 
oertam degree of perfection by the efforts of Richard 
Newsham, of Cloth Fair, London, engmeer, one of 
whose engines can be seen m the Science Museum It 
was remarked of Newsham by a writer m the London 
MoQtanno for 1762 that in his engmea he gave “ a 
nobler present to his country than if he had added 
provmoes to Oieat Bntam ” These early fire 
pumps could throw a jet of water a oonsiderablo 
height, but tiiMr usefulness always depended on 
the rapidity with winch water could be conveyed to 
them, whudi was generally done with buckets 
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Aooobdino to a dispatch from its Beirut oorre- 
pondent which sqipears m the Times of Nov 27, 
a chair m archsaology has been founded in the Amen- 
oan Umvenuty of Beirut through the miinifioenoe of 
a Syrian woman who wishes to lemain unknown. 
The first occupant of the chair will be Dr Ingfaoldt, 
the Danish arohseologist, the apjromtmMit m the 
first instance being for a pencil of five years Under 
the terms of his appointment. Dr In^oldt will 
lecture during one semester in each year and will 
spend the second semedter in excavation at Hama, 
on the Orontes, on behalf of the Carlsberg Foundation 
Dr Ingholdt who is a gold medallist of the Um- 
vennty of Copenhagen, is an authonty on Aramaio 
inscnptions and papjm of pre Chnstian times and on 
Aiamaio dialects His discoveries of a few years 
ago in Palmyrene tombs attracted no little attention 
at the time Although archteologioal studies have 
been actively prosecuted m Beirut for some tune 
past, especially by the French bathers of the Um 
ver8it6 de bt Joseph, who publish a journal of much 
interest to students of early S3rnan culture, the 
facilities for instruction and training which will now 
bo available in Syria itself will prove without doubt 
of great assistance m the advancement of such 
studies in an aiea which, notwithstanding its interest, 
has scarcely received adequate attention 

At a meeting of the Optical Society, on Nov 13, 
Mr D M Smi^, of the British Non ferrous Metals 
Research Association, demonstrated the use of the 
spectrograph in metallurgical analysis Messrs H 
Buckley and F J C Brookes, of the Photometry 
Department, National Physical Laboratory, showed 
a new type of spectrophotometer in which there are 
no moving optical media Two light sources, con 
Slating of gas filled tungsten lamps each behmd ground 
glass are used The ground glasses are used as 
secondary light siuroee of high uniform brightness 
(up to 400 candles per square moh) The photo 
metric scale of the instrument is m terms of the volt 
age intensity relation of one of the light souroes at a 
standard wave length m conjunction with rotating 
sector discs of known tnmsmission The voltage 
intensity relation at other wove lengths is deduoible 
from that at the standard wave length by simple 
computation Special provision is made whereby 
the wave length scale of the mstrument is not affected 
by meohamoal alteration m slit width The Max 
wellian method of view is utilised The precision 
of the instrument is hi^, the average deviation from 
the mean of determmations of spectral transmission 
throughout most of the spectrum being about 0 6 
per cent 

Exobujcmt and novel methods of fighting streets 
and buildings have recently made rapid progress in 
many towns m Germany When eleotno light was 
first used, the mam object was effioiency The sole 
object of the lamps was to give fight Then came 
the time when old chandeliers, lanterns, and brackets 
were introduced, some of which were good and others 
very bad reproductions of ' period forms ’ with eleo- 
tno bulbs instead of candles Now, especially in 
(Sermany, the designers of illuminating fittings have 
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recognised that the shapes of the lamps can be made 
mterestmg and deootative In a senes of papem on 
modem bating, the first of whufii appeared m the 
JBUetneal Bevtew for Oct 24, A B Bead gives many 
lUnstrations at the modem methods of hghting used 
by Qerman eieotnoiaxu He compares the bghting of 
theduung rooms m our giant liners mth the decorative 
bgphting of the new North German Lloyd Bremen 
Bntiah shipping oompames stiU adhere to ‘ penod * 
deooratioa sumlar to that used m many large hotels 
In the Bremen the lighting forma a prominent decora 
tive feature The oontmuous alabaster bghting of 
the first class dining ball and the huge ceiling fitting 
in the ballroom are admirably designed Neat tubu 
lat wall brackets, comer bghts, large decorative fix 
tures, and even the small bunk b^ta all show a 
bieakmg away from tradition In London we aee too 
often shops competing with their neighboura by meana 
of projecting ngna and fiickenng bghts of every oon 
oeivable kmd There are also m some places huge 
signs with colossal letters straddling over windom 
and other architectural features and quite spoibng 
well proportioned buildings In many towns on the 
Continent the names over the shops are made lutmn 
ous at night and a high standard of lettering is used 
The orderliness of the signs adds digmty to the streets 
and M very impressive 

Tms Astor expedition to the Galapagos Islands, an 
account of which appears m the August number of the 
BuOeitn of the New York Zoological Society, is the 
latest of severed recent expeditions to this wemderful 
group The explorers reached farther inland on Inde 
fatigable Island than former travellers and attained a 
height of 2100 feet, but the mam observations have 
to do with the fauna of the islands, which is dis 
tmctive The islands boost two flightless sea buds, 
the Galapagos pengum and a flightless oormorant 
(Nannopterum hornet), a species which is gradually 
disappearmg The same fate hangs over many of the 
inhabitants— the great tortoises, the land iguana, tiie 
peculiar fur seed {ArctoeepKahu phthppt), and others 
Hus is due partly to the use made of some for food and 
oil, and partly to the mtroduotion on some of the 
islands of pigs, dogs, oats, and rats, sJl of which are 
now abundant m a wild state, and have seriously 
affected the native fauna The recommendations are 
irutdA that all surviving species of tortoises, as wall os 
the pengum and flightless oormorant, shoiidd be pro 
tect^, that sealing should be prohibited, that the 
land Iguana should be mtroduoed to such islands os 
ore free from pigs and dogs , and that pests should bo 
destroyed It is wise advice (notwithstanding that 
it so often comes from on expedition which has freely 
satisfied its own needs), and it would be well for 
smenoe if the Ecuadorian Government could be oon 
vmoed of its necessity and supported m carrying it out 

Ak excellent photograph of a school of the false 
kiUw whale {Peeudaw araeevdene) stranded near 
Kajrts, Ceylon, m 1929, appears m the Report of the 
Colombo Museum fos that year Extraordinary 
mterest attaches to tins oeswrenoe, following upon 
the standings of large numbers, first m the Dornoch 
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Firth m Bootbmd and later near Cape Town, of a 
spemes regarded as on the verge of ezbnotion It 
is strange, therefore, that the only referenoe m the 
text of the Report to the stranding of the false 
killen IS a bare record — ^not even mentioning the 
numbers of whales observed— of the preparatacm of 
12 skulls and 2 complete skeletons The Museum 
itself becomes more and more appreciated, judging 
by tile increase m the number of visitors (now about 
600,000 a year) and the greater use miule of the 
collections by teachors and school classes A new 
wing IS now being built to relieve congestion amongst 
the exhibits 

At a general meeting of the members of the Royal 
Institution held on Deo 1 Lord Eustace Percy was 
elected president of the Institution m suooesaion to 
the late Duke of Northumberland Lord Eustace, 
who 18 a younger brother of the late Duke, was 
president of the Board of Education m 1924-29 
and this year is president of Section L (Educational 
Suence) of the British Association 

An mtemational celebration and exhibition to 
maik the three hundredth anmversoiy of the first 
reoogmsed use of cmchona by Europeans will be 
held at the Wellcome Histoncal Medical Museum, 
54 Wigmore Street, Cavendish Square, London, W 1, 
on Dec 8 and 10 Addresses will be given by the 
Marquis de Merry del Val Ambassador for Spam, 
Archbishop Goodier, formerly Archbishop of Bombay , 
Sir David Pram, formerly Director of the Royal 
Botamc Gardens, Kow, and Sir Humphry RoUeston, 
Regius professor of physic m the Umvermty of Cam 
bridge An extensive oolleotion of exhibits has been 
arranged to illustrate the history of cmchona, the 
addition of which to the worid s matena medioa 
has for three hundred years proved itself to be of 
mcfJculable value especially m tropical regions An 
article on the history of cmchona and its introduction 
to India and other countnee appeared m Natuxs 
of Nov 29, p 860 

Thb annual Congress and Exhibition of the British 
Institute of Radiology was held at the Centred Hall, 
Weetmmster, on Deo 8-6 The Mackenzie Davidson 
Medal of the Institute was awarded to Prof G P 
Thomson, ot the Imperial College of Science and 
Technology, and the Bilvanua Thompson Medal to 
Dr A E Barclay, lecturer m medical radiology and 
eleotrology m the Umversity of Cambridge, who 
dehvered the respective memorial lectures during the 
Cangress 

Db Bbonislaw Maunowski, professor of onthro 
pology m the Umversity of London (London School 
ofEcononucs) has been awarded the i^vers Memorial 
Medal of the Royal Anthropological Institute, m 
reoogmtion of his distinguished field work m onthro 
pology Prof Malmowski, who graduated at Cracow, 
did research work at the British Museum and the 
London School of Economics from 1910 onwards, 
went with the Robert Mond Anthropologioal Ex- 
pedition to New Guinea and Northwest Melanesia 
in 1614, returning to Australia m 1918 and to Burops 
in 1920 Among his numerous publications may be 
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mentioned “The Family among the Aostralian 
Abongmee ”, “ Aigonauta of the Eaatem Paoiflo ”, 
“ Crime and Custom m Savage hociety , “ Sex and 
BepreMion m Savage Society ’ . and The Sexual Life 
of Savages m North west Melanesia 

Thb Royal Anthropological Institute has created 
a class of associates with the object of bnnguig its 
facihtiea for study and research withm the reach of 
the younger workers m anthropological subjects 
Associates must be less than twenty six years of age, 
they will pay an aimual subscription of one guinea 
only, will receive the Institute s monthly pubhcation 
(Man), and will have access to the library and ordinary 
meetings 

Appucations aie mvited for the following appoint 
ments, on or before the dates mentioned A graduate 
m engmeenng at the Oxford City Tetbniial bchool 
and Mumcipal Secondary bchool — lh« Principal 
City Techmoal School, Oxford (Dw 8) A chief 
assistant m the Physioo theiapy Dejiartment of 
St Thomas B Hospital Tho Secretary St Thomas s 


Hospital, S E 1 (Deo 9) A prmoipid of the Con 
stantme Techmoal College, Middlesbrough — The 
Diieotor of Education, Education Offices, Middles- 
broujdi (Deo 13) A full tune teacher m tho Depart- 
ment of Chemistrv of West Ham Municipal College — 
Tho Principal, West Ham Municipal College, Roinford 
Road, Stratfon],E l^(Dee 13) An assistant baoteno- 
logist and pathologist, an assistant and a jumor 
assistant, each in the Bacteiiological and Pathological 
Laboratoiy of the Staffs County Council —Tho 
Clerk of the County i ouncil County Buildings, 
StafToid (Dec 13) A pathologist at the Royal 
Devon and Exeter Hospital, Exetei — fhe Secretary 
and Manager Royal Devon and Exeter Hospital, 
Exeter (Dts 31) An assistant m the Natural 
History Depaitmont of tho Royal bcottish Museum — 
Tho Director, Royal Scottish Museum, Edinburgh 
(Jan 17) An mstiuctor for evening classos m 
engineering (hawing at tho Kingston upon Thames 
Technical College and School of Ait The Pnncipal, 
Tethnicid College and School of Ait, Kingston upon 
rhamts 


Our Astronomical Column 


Ancient Bchptes in Scotland —Mi L MacLellan 
Mann wntos with reference to his claim of havin^t 
identified a record on stone of the oohpse of b o 2983 
Mar 28 (see Natubbs, Nov 8 p 743) As regards tho 
time of day at which the echtise ocourred, he notes 
that tho 0 6 day (about 2 30 p m Greenwich) found 
by tho wnter of the note m Nai dhk, is m good agree 
meat with the value 0 83 found by C Schoch, and 
with tho value 0 66 wluoli Mr Mann obtains from 
the record on the stone , he notes that this may be 
the end of the e< hpse Ho states that he obtamed tho 
year by his mtorpretation of the system of wheel like 
markmgs on the stone, which he t^os to be cyoles of 
years 

Referring to the cycle of 1806 years, Mr Mnrin 
claims that this was piobably known m uicient tunes , 
M Oppert, the discoverer of the cycle, made a similar 
claim, but most astronomers hesitated to accept it 
Mr Mann makes an evident nustako when he speaks 
of the related cycle of 100 saroses there is no such 
cycle — the greatest possible number of returns of on 
eebpse m the saros cycle is about 84 , further, the 
eoli|)ees at tho beginning of a senes would be visible m 
regions near one of the terrestrial poles, while those 
at tho end would be visible near the oppiosite polo 
Some thirty returns, or not many more, would 
suffice to carry the region of visibihty away from a 
given latitude Mr Mann states that his investiga 
tions of these old stone records have occupied him for 
some twenty five years, and he promises to make his 
results accessible to students at on early date 


Light-varlation of Eros — ^A note from Lenmgrad m 
Attr Nach , No 6748, dated at the md of October, 
notes that M Zeesewitsoh detected a light variation 
m Eros with on omphtude of 1 magmtude and a 
penod of 0 106 days, or 2» 31<n In February 1901 a 
light range of a magaitude was also noted, but the 
poiod was then given as 6*> 16“, sli^^tly more than 
twice the penod now announced Tho 6*1 16" penod, 
however, moluded two unequal maxima, so that the 
p<mod now found may be half the complete penod 
The variation was noticed m 1903, but appeared to be 
absent m 1907 The study of the light variation is a 
mutable one for amateurs to undertake Tl^e attenticm 
of the large observatones will be ohiefly tdeen up m 
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I photographs for position foi the deduction of the 
Molat iiar^lax and the mass of the moon 

The Kepler Tercentenary It is noted m Astr 
Nachr No 6744 that at the celebrations mmemoiy of 
the death of Kepler that took place at Regensburg on 
Sept 24 and 26, two minor plwiets wore mven names 
that would comraomorato the event Planet 927, 
discovered in 1920, was named RtUttbona , while 
planet 1134, discovered last year, was named Krpler 
Both tliese planets were found at KOnigstuhl by Prof 
M Wolf TTie use of a masculine name for 1134 is 
justified by its small peiihohon chstcnco tho usual 
lule IS that the names should be femuimo, but excep 
tions aro mode m the case of the Trojans, and those 
(like Eros) that come fairly near the earth 

Astronomical Equipment — The new catalogue of 
astronomical instruments and obHorvatory equipment 
issued by Messrs Cooke, Troughton and Simms, Ltd , 
IS a beautifully illustrated volume which will be of 
mtorost to all concerned with observational work m 
astronomy, whether they are m need of additional 
facilities or not The catalogue mcludes four main 
sections, dealing rospoctively with object glasses and 
general telee<M>pic accessories, tolosooiie mount mgs, 
transit instruments, and observatory domes, each of 
which is prefaced by a short note on the general sub 
ject of tne section These notes — particularly the 
first, on the adjustment, core, and use of tdesoope 
objectives — ^will be found very valuable by the 
working astronomer of limited exnenenoe The tele 
Bcopic aooessonee which are described are m addition 
to eyepieces, mainly photographic, spectroscopic, and 
miorometrioal The speotroacxipio instruments men- 
tioned are not numerous, but a note of general appb- 
oation m the mtroduction states that although the 
catalogue moludes only instrumente of general interest 
and use, others requircxl to meet special and unusual 
needs can also be supplied The fine quality of the 
work produced by this firm wid its predecessors is 
well known, and a historical note at the beginning of 
the catalogue renunds the reader of the original work 
of the separate firms of Troughton, Simms and Oooke, 
photographs of some of the more important instru- 
ments of which are given 
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Research Items. 

Tha Graanland Shaman — Dr William Tbalbiteer the middle orjpoatenor part of the mtestane and with 
reoorda m the Journal det Amir%ean%gtea, NS, vol theutenia llietwoductaareooinfluHitandduahaim 
2S,faao 1 observationa on the oharaoter of the shaman their oontenta throu^^ iwree m the body wall near the 
widhiB beliefs relating to the world and the soul made base of the tail The vessels are not preaent m young 
at Amntassalik, the most northerly settlement on the females , they come mto axistenoe at the last movut In 
eastern coast of Greenland Near the settlement adult femalea the vessels elaborate a copious stidky 
were about 000 pagan Eskimo, hving m villimee seoretion, insoluble m water, and the author, after 

Each group had its shaman {angakkok) These had examining the possible functions of this matmsl, 

no temporal power but considerable moral and re suggests wat it is utilised dunng agglomeration and 

hgious authority The shaman gave spirit menu copulation, and also presumably to protect and preserve 
festations almost nightly m one of the houses by the the batches of eggs after deposition The deman lan 
light of a smgle lamp all other lights being extm organs seem to occur m mud inhabitmg Onoholaims, 

guished He converse with the spirits m a sacred that is those of stagnant habit, and to be absent m those 

and m^ical language oemnstmg of archaic words which hve m more thorou^ily oxygenated water 

not fuUy understood by the spectators Only the ^ . . . _ . 

elect became shamans— dreamers and visionanes of an Habits and Development of the Spnentognetlu —Mr 

hysterical temperament They were selected by the p Boeder s notes on the fl^ee belonging to the 
shaman to be(^me his pupila receive instruction Belomds and Ezoocptide from the Dry Tor 

in the mountains The course of instruction lasted *««« «« very intereeting (Year Book 28, Carnegie 

for from hve to ten years and the pupil received m Institution of Wedungton, pp 279 282) The young 

strui tion not from ono alone but from several abAmann of the four species of Strongytura are highly differenti 
In tho cotuTse of instruction tho pupil was devoured atod and special^ m various ways, the proportion^ 

by the spirit of a bear but oamo to life agam ho development of the beak proceeding m decidedly 

entered into communion with the spirits of the dead d^erent chrortions in e^ The larva here are 
spinta of metamorphoB^ animala, and the epinte of *hnost entirely oonfmod to the drifting SorgoBBwn 

the other world When he had leameil from these OWor but still young fish occur m schools, usually of 

thoir names they became his alhee and he could one uiJeoiee and of one su», and stay close to the shores, 

summon them to do hiM biddmg Wh«i he had thus oirt ulatuig about so that a given school may appear 

become the master of all knowledge he took up the «vory two or three hours at a given place, m the mean 

functions of a shaman one of these being the power bo»n« rrolacsd by other sohools of different 

of inflicting evil on a mans enemies or protecting Hpeciesorof different sized mdividuals Three speoiea 
him fiom their attacks Each shaman had from ton helonguig to the Exocmtid* were specially studied, 
to fifteen allied spirits The shamans woia thoroughly Paraxoeaitua tnti»oga»ter being much the most abun 
Bincoro in their belief m their powers and the mani d^t Its young, of only a few milhmetree m length, 
festations of the spirits when the wmgs are too short for flight so closely re 

semble their parents as to be roo^pisable at sight 

The Monozoic Ceatode Arehgttes — L W Wubuew with their simple blue and stiver oolourmg Those 
ski m Mftn Acad PoUmatae &ci et Lettrea, Senes B, occupy the clear spaces between the drifts of 8ar 
Soi Nat vol 2 1930 gives an account of the anatomy, gaaaum On the other hand, the young of Gyparlums 
biology and systematics of tho oestode genus Arch% fuaeatua are markedly different from their parents and 
gefta three spwies of which were studied The adult show a senes of patterns and colour ohiuiges which 
Archtgrtea is regarded as a neotonio procercoid and resomble the floating Sargaamm and debns m which 
this IS tho flnal stage of the life history The host they are found .AMOCiated with the habitat is a 
an aquatic oligocbaete — ^for example, some spcwies difference m the possession of bcurbels in the young 
of Lxmnodnlua or of Tub%fex — ^beromee infectM by Cypadurua and nob in Paraxoccetua The barbels seem 
Bwallowmg the egg contaming a fully developed onco to be used m poking about m the weed The Exocce 
sphere whuh is not ciliated or free swimming The tads, especially the young, are found to bo very im 
oncosphere issues from tho operoulatc egg m tho portant as food for other hshes and for sea birds 
mtestine of tho host, jienetrates the gut walT and lies 

m the body cavity whore it grows to sexual matunty Cabb ■ Californian FoitU Pelecypodi — 

causing a sweUing of tJio body and eventually a rupture B B Stewart s revision and reotihoation of Gabb s 
of tho body wall so that the parasite escapes to the work on tho Cretaceous and TcHiary foasds of Cali 
extonor Its tissues decompose and the eggs fall mto lomia (published m 1864 and 1809 by the California 
tho mud Tlio oncosphere which has three pairs of Geological Survey) has now been completed by tho 
hooks— alargormedianandtwolateralpairs—ifevelopB Gie part lelatmg to the Peleoypoda or Lamelli 

m about 40 days and may live molosed in tho egg branohia {Acad Nat 5c» Phdad Special Pubhea- 
shell for 70 80 days The egg shell is formed from the No 8) The first part, relating to the Gastropoda, 

secretion of the yolk cells In the young stages the appeared m 1926 and attention was directed to it m 
odls of the developing oncosphere he loose, thore 18 no Natcbh of Feb 12, 1927, p 260, and the lines on 
mithelium , the cells are surrounded by a membrane which the reviser proceeded were then mdioated The 
'Die author desenbes the anatomy and histology of same methods have been adopted m the present part, 
the adult worm An account of the early stwes of with some amplification of the information oonoemmg 
Arehagataa is given by I Motomuia m Ann^ Zool strata contaming the fossils, but as a whole it is 

Japan , vol 12, 1929, who states that the develop greater importanoe to systematists generally 

raent so for as the oncosphere IS earned on m the uterus first time, we believe, in an Amenoan work of 

of the parent Bus importance, Felseneer s claasifioation of the group 

_ „ Peleoypoda, as set forth m Lonkester’s “ Treatue on 

Demaman VeauU in Nematodes — N A Cobb ( Jour Zoolo^ ” (vol 0), has been employed m hen of Dall’a , 
Waahufigton Acad 8o% , June 1980) desenbes m nema whilstm the matter of nomenclature, the International 
todes of the genus Om^olatmua a remarkable system of Buies of Zoologn^ Nomenclature have been applied 
veesels whi^ he terms the demanion vsesels— afte^e even when opposed to the revuer’s own ideas, and yie 
Han, who (havered tbm tubular organs The need for teaching students of pokeontology the mdi- 
omnpuoated double system of v ees el s is oonneoted with ments of those rules pomted out To all gone 
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aamuneoM amount of reaeamh woric, whu^ haa been 
moat thorouipi^ and carefully earned out, to the great 
benefit of all aubsequent mveatigaton, althouf^ doubt 
leaa some emendonda will reveal themaelvea as tune 
on Cwtam new names have had to be created 
&US there are seven now genera and twenty five new 
subgenara proposed, some of the latter being for the 
reomtion of old fnends The illustrations on the 
17 plates are, as before, from photographs taken and 
retoudhed by Miss Helen Wiohester and exoeUent 
they are Some additions and oorreotions to the part 
on the gastropods have been appended to the mtro 
duotory ohsmteis while an Index to Genera and 
West Coast Species and to Qoiera of the paper on 
the Gastropoda ooncludes this mdisponaable work 


Flora of Yucatan — ^Thia work by P C Stcmdley 
(field Muaettm of Nat Uxat Ctiioago Bot Senes 
vol 3 No 3 , 1930) treats of the Mexican portion of 
the Yucatan Peninsula The whole area of 65 000 
sq miles IS low lying and composed of a sheet of porous 
and fnable limestono rock with a strikmg absmee of 
permanent surface streams In the dry region of the 
northern plains there are few large trees and where 
not under cultivation the lan<l is ooveied with scrub 
a few cacti being plentiful with occasional palms 
The central undulatmg part of the Poninsida which 
has a heavier rainfall has extensive low forests whilst 
the forests of Campeche and Qumtana Roo yield many 
valuable woods and other produce mcluding logwootl 
mahogany, <acao, sarsaparilla and rubber The 
sharply diflerentiateil geiilogical and physiographic al 
features of Yucatan are rofiroted in the flora which 
18 radically different from that of other paits of Mexico 
and Central Amenca Its proximity to Cuba «md 
Bunilanty m geological conditions account for the 
many plants common to both countries 1 ho numlier 
of native plants listed comprises 667 genera and 1008 
species the best lepresented families being the 
Legummosss (119 ep) Compoait,e (89 sp ) Luphor 
biooess (69 sp ) an<f Graminese (68 sp ) The degree 
of endemism is notably high for a (ontinental area 
embraruig 17 per emt of the native flora Of the 
Euphorbias 39 per c«it oie endemic whilst threo 
genera of the Rubiacoas and Composilaa are coniined 
to the Peninsula The species enumerated include 
naturalised and cultivated plants whilst an at count 
IB given of botanical exploration of the Peninsula 
far from complete — together witli a list of vemac ular 
names and a oibhography 


Pre-Cambriaa Formations of Western Australia — 
The Annual Progress Report of the Geological bun ey 
of Western Australia for 1929 is notable in containing 
a valuable summary of the preemt state of knowledge 
of the Pre Cambrian rocks of that terram ocoom 
pamed by a clearly drawn geological map The 
Vilgam Series are predominantly of sedunentarv 
parentage , they are mvaded by greenstones which 
in turn ore followed by gromtes In the Kalgoorhe 
Senes, greenstones with mtermediate and acid lavas 
and pyroolasta are the oharaotonstio mombors A 
later senes of metamorphosed basic and ultrabosic 
rooks, known as the youngOT greenstones , mvodes 
the “ older greenstones ’ The Mosqmto Creek benes 
has been regarded as younger than the Kalgoorhe 
greenstanes It consists m the mam of sedunente 
that are lees pmifoun^ metamorphosed than those of 
the Yilgam Senes llie Government Geologist, Mr 
T Blambford, however, thinks that some of the 
rodm nuqiped as Mosqmto Creek may be Yilgm or 
Kalgoorli^ while others may even be NuUagme 
Hie Nullagme Senes is not yet defimtely known to 
be Pre Osmbnon, m the Kimberley district , it may 
be Lower Csmbmn A large port of tlie State u 


shown as consisting of gramtee and gneisses It is 
probable that these are of several ages The mkl 
fields gramtee out the Yilgam, Kalgoorhe, and Hob 
qmto Creek senes, but the marginal gneisses are 
memselves cut bv dykes which are mdistinguiahable 
from those of Kalgooriio age 

Relations between Sunspot and Earthquake Fre- 
quency — ^Messrs T Takayama and T buzuki have 
studied the relations between sunspot activity and 
the frequoioy of destructive earthqu^es in Japan 
{EarAq Rea Itxtt BmU , vol 8, pp 364 374, 1930) 
In the whole Japanese ar a they are unable to detect 
any relation but considering Omons three seismio 
zones B^iarately they find that m the inner or 
Japan Sea zone dostruotive earthquakes are more 
fiequent near the sunspot maxima, m the outer or 
Paoiflo zone near the sunspot minima while m the 
inland zone between them there is no deflnite relation 

Surface Drift Currents in the North Sea — ^Mr J B 
lait m Surface Watoi Drift m the Northern and 
Middle Areas of the North Sea and m the Faroe 
Shetland CJhaimel {Itahenaa 'ieotland. Set InveH . 
1930 No 2), reports upon the drift of 4826 bottles 
which were hborated m batches from numerous wide 
spread pomts in order to dotormme the drift of sur 
fate waters m this area dimng each of the five years 
1910-14 Of these bottles, weighted to float just 
awash 1096 wore recovered, mostly stranded on the 
east coast of Britain and on the shores of the Coutment 
between Toxel and the North Cape The results 
suggest that more watei from the Atlantic enters the 
North Sea between Shetland and Norway than 
through the channels between Shetland and the 
mainland of Scotland and indicate that almost two 
thirds of the distance between Shetland and Norwav 
w occupied by water movmg southward mto the Noi th 
Sea A stream of surface water from the Atlantic m 
the direction of the channel between the Shetlands 
and Orkneys appecurs to have its progress barred on 
occasions by a north flowmg surface current from the 
Moiay Firth to Shetland rausuig the former stream 
to divide, part turning north to flow west of the 
Shetlands and part tummg south between Fair Isle 
and Orkney Iho results aim suggest that the general 
current sj stem m the northern part of the North Sea 
IS subject to irregulantios The author mentions the 
lack of close correlation between the drift of these 
bottles and wind such as is met with in the southern 
port of the North boa and m the English Chaimel 

Map RerisiOD by Air Photogrsphs — ^With the view 
of mvestigatmg the value of air photography com 
pared with ground work in the revision of large scale 
maps the Ordinance Survey chose an area near 
Brighton to be photographed on a scale of about 
I to 7600 with a 60 jmr cent overlap m conseou 
tivo negatives The photographs were oompared 
with oorresponding field traces which were marked 
to show where alterations hod occurred Revisers 
then visited these places and put m the detail by the 
usual ground metliods Three types of coimtry were 
moludod m the exponmental area open down, 
suburban districts with much now bmlding, and 
closely built town The results are summansed m a 
leaflet of the Ordinance Survw (Report on the Expm- 
mental Revision of the 1/2600 Oidmanoe Survey 
Plans with the aid of Photographs taken from the 
Air, No 2, 1928-30) The method was found to be 
uneoonomioal m open down lands and m suburban 
areas of rapid mwtii On the other hand, m oloedy 
built areas it dieote substantial eoonoimes oompared 
with grounci work, although the oomifleteness of the 
revision is liable to suffer since oertam features are 
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nuMed, notably wire fenoee and mtemal diviuona 
between housea Theao would have to be put in by 
ground work if required 

Flashing Afterglow in Discharge Tubs — Mr V 
Dumert, 22 Fortis Qreen Road, East Finchley, sends 
us a letter deeoiibing flashing phenomena m a dis 
charge tube similar to those desonbed by Mr Braddick 
in Natdbx of Nov 8.p 726 The disotiarge tube was 
a burnt out carbon fiuunent lamp, made presumably 
of soda glass since it showed green lummeecence A 
eontmuouB aftmglow was followed by an mtemuttent 
flashmg when the glass of the lamp was touched A 
valve amplifier, connected between the metal cup and 
an external electrode of copper f oil , gave no sound during 
the contmuous afterglow , then a rushing sound which 
stopped abruptly at each flash The phenomenon 
su^ests that ^c conditions m a discharge tube may bo 
considerably affected by charges on tlie inside and 
outside of the gloss walu An effect which is doubt 
less duo to such chargee is sometimes observed with 
heavy discharges run through capillary tubes with 
moderate voltages for example, the hydrogen <ha 
charge tubes u^ as a source of light m ultra violet 
spectrum work The tube refuses to run steadily un 
lees an earthed coating of metal foil is closely wound 
about the capillary 

Bmisiion of Radiation from Excited Surfaces — ^It is 
known, fiom the expenments of Prof O W Richard 
sun and others, that the melastic reflection of an 
electron from a metal surface involves charactenstio 
ally the transfer of a defimte amoimt of energv fiom 
the electron to the surface The surface appears to 
have quantised energy levels and so it might bo ex 
pecteef that an excited surface would emit radiations 
corresponding to transitions between pairs of those 
A se«uvh for radiation of this type is described by Dr 
E Rudberg m the Proeeedtnga of the Royal Soeuty fur 
November, a number of substances being bombarded 
which would be expected to emit line radiation from 
this effect m the visible or quartr ultra violet regions 
The expenments were entirely negative, the only Imes 
obtamM being attnbutable to impunties m the vacuum 
apparatus , and from a discussion of other results on ^ 
the energy levels of the surfates Dr Rudberg con 
eludes that this result, which applies m the first m 
stance only to the lower possible energy losses of the 
surfaces, is probably general, that is that the re 
arrangement of the cwtuibed surface takes place witii 
out emission of radiation 

Osone in the Earth s Atmosphere Dr Q M B 
Dobson has contnbuted a pa^r to the November 
numbm* of the Proceedings of the Royal koctety, m 
which, after giving an account of further detailed ob 
servations on the orone of the air, which conclude the 
original programme of work proposed five years ago, 
he summarises the results which have been obtamed, 
and discusses the remammg outstandmg problems 
Dr Dobson considers that the two fundamental pomts 
which need to be decided are first the nature of the 
Mmts forming and destroying the osone, and secondly, 
the nature of the connexion between the oxone high 
m the atmosphere and the meteorological conditions 
muc h lower down He expresses the opinion that the 
chief ozone forming agent is the corpuscular radiation 
from the sun — mcludmg the action of electno fields 
which may bo set up bjy this m the air — at least, near 
the poles, and possibly over the whole world , the 
destruction of ozone is attributed to the action of solar 
radiation of wave lengths between 3300 A and 2200 
A , and to thermal decomposition, the amount of the 
latter bemg rather sensitive to the temperature Dr 
Dobson expresses no definite opinion on the second 
question, but gives, as the moat probable ways m 
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which a connexion could be brouj^t about, transport 
of large masses of the atmosphere over the surface of 
the eurth, transport by vertical currents, and actual 
formation and cfocompoeition of ozone over the areas 
m question, all of which are, however, somewhat un 
likely for one reason or another Dr Dobson hopes 
to conduct future woric with photoelectric spectro 
photometers, instead of the photographic instruments 
which have been used up to the present It should be 
mentioned that two recent papers by Prof 8 Chap* 
man (m the PhUomtphvcal MagoMno and tbe Memotra 
of the Royal Meteorologtcal koctety) m which the 
kinetic aspects of the reactions otcumng m the upper 
air are exammecl, emphasise the nood for fairly ac 
curate knowledge of the temperatures involved, and 
that these are now beheved to be higher than was 
previously supposed 

A New Methylation Process — ^Tho difiioultioe en- 
countered m the exhaustive methylation of hydroxyl 
groups in complex compounds are well known bmoe 
tho methylated products have often proved extremely 
useful m the elucidation of structural problems m 
tho mvcstigation of carbohydrates and many other 
natural compounds, it is of mterest to learn that 
Dr M Nierenstem, of Bristol, has desonbed a new 
process of methylation which consists m replacing 
acetyl groups by methyl moups with the aid of 
diazomethane in the cold rhis reagent needs careful 
liandlmg as it is extremely poisonous In the Journal 
of the American Chemical ’ioettiy, vol 62, p 4U12, 
some preliminary results are recorded The reaction 
takes place m the presence of puiendine, one molecular 
proportion of which is used for every aootyl group 
replaced An ethereal solution of diazomethane pre 
pared from nitroeomothylurothane by a method 
described in a previous pajier in the same journal 
(vol 62, p 1608) IS distillM into an alcoholic solution 
of the at etylateil hydioxy compoimd to which tho 
requimto amount of piperitline has previously been 
added After standing for 24 hours tho alcohol is 
removed and the reaidue refluxetl with aqueous 
alkali The piperidine is then extracted with ether 
and the methylated product w liberated with acid 
Ibo method has been sucoessfully applied to the 
preparation of veratne acid, isovauilho acid, dimethyl 
ft resorcyho acid, monomethyl reeorcyolic acid, and 
tnmethyl gallic acid Experiments on the methyla 
tion of penta acetyl catechins, which by other meth(ids 
give impure products, are m progress 

Atomic Weight of Rhenium — bmee the clement 
rhenium is now bemg produced m Germany m con 
siderable quantities, its atomic weight has been 
redetemiin^ by O H6nigsohmid and R Sachtleben 
in the Atomic Weight Laboratory at Mumc h (Zext 
anorg und allgem Chemxe, 191, 309 , 1930) The 
authors have studied the reaction of rhenium which 
appeared suitable for an atomic weight determination, 
and found that the preparation of metallic rhenium 
from the disulphide by heatmg m a stream of hydrogen 
did not take place quantitatively, so that the value 
for tho atomic weight determmed by W and I 
Noddaok appeared doubtful By heatmg rhenium 
meted in a stream of chlorine there was formed 
a rhemum chloride which could be sublimed but 
was apparently not homogeneous The analysis of 
silver jierrhenate (AgReO«), by precipitating with 
hydrobromio acid and weighing the silver bromide, 
proved to be a smtable method The methods used 
in the preparation and analysis of the pure silver 
perrhenate are desonbed From seven determina 
tions it was found that 61 82860 gm AgRe 04 gave 
27 17809 gm AgBr, from which was denved the 
relation AgRe 04 AgBr =< 1 90736, and the atomio 
weight of 186 31 ± 0 02 for ihenium 
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Anniversary Meeting of the Royal Society 


UIR FRNEST RlTTHrRPORD completed hu term 
^ of offlfe M president of the Roynl Society by a 
noteworthy addieea on the Society 8 pohcy for the 
promotion of research before he presented the medals 
for 1930 at the anmverwy meeting on Dec I 

Lookmg back over the years since the end of the 
War, Sir Fmest pomted out how the res|iunsibihtiee 
and work of the Society have increased during that 
period Between 1910 and 1923 the Society received 
IxiquestB imder the wills of Mi<m Agnes ^oulerton 
Dr Rudolph Messel and Dr Ludwig Mond and a 
notable benefaction from bir Alfred Yarrow fouler 
ton and Yarrow research professorships were ui due 
oouree instituted and regulations for the Messel and 
Mond funds were adopted subject to periodical 
review, which provided for further professorships as 
the need and opportunity might anse 

Tho Council oi the Royal Society has watched tlie 
effect of thus endowmg research professorshiiis and 
IS satisfied that the experiment in Sir f meet s words 

has proved an imqualitied success The appomt 
ments have added materially to the strength of tlie 
research side of the universities where the Royal 
Society professors are working and have led to a 
marked mcrease m the research ^xiwer of the nations 
While it would be unwise to increase their number 
unduly m the near future the Council has deoideil 
that the Messel aiul Mond funds can now be employed 
to the benefit of the whole body of science by sup 
porting the work earned out m recent yiars by Dr 
P Kaj itra fellow of Trinity College C amhridge who 
has accordingly been appomted to a Messel piofessoi 
slmi 

The funds hekl m tiust by the Royal Society now 
amount to more tJian £000 000 Plans for tho 
utilisation of tlie mcome from these funds have been 
carefully matured during the past ton yours f >r it was 
dilUcult to foresee the financial commitments of tho 
Society duo to its existing activities The mcreased 
volume of publication after tho War anil the dis 
proportionate increase of costs involved heavy ox 
pmditure which tho Council felt was justified m the 
mterests of scientific research but it has now boon 
decided that tho price of the Society s publications 
to outside Rubsciibers must bo increusod Tins will 
release a substantial sum which can be devoted to 
other purposes It is now felt however that the 
time and opportunity have come to cxjiend sc mo of 
tho acoumuMted income of the Soon ty s trust funds 
with the result that tho sum of £1 *5 000 has been 
offered to tho University of Cambridge for tho pur 
pose of building a cryogenic laboratory for the con 
tmuance of Dr Kapitza a lesearohes on the magnetic 
properties of materials at very low temperatures 
llie circumstances of the offer and cui outline of 
Dr Kapitsa s work are given in an extract from Sir 
Fmest Rutherford s address which appears elsewhere 
m this issue 

Tho Council s policy Sir Ernest said has been and 
will be to keep watch over the whole field of scientific 
activity mving help whore there is promise of im 
portant advances and where the right man is to hand 
It 18 by the siroport of major fundamental researches 
especially m their initial stages, that tho Society can 
employ most effectively tho research funds which it 
has at Its di^osal 

Sir Ernest Rutherford also referred to the institution 
of a new research fellowship, financed from the bequest j 
of the late Hr £ W Snuthson Tho first award has ; 
been made to Dr P D F Murray After a dia I 
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tinguished undeigraduate career in tho University of 
Sydney Dr Murray sjient two years m research work 
m tho Deiiartment of Comparative Anatomy at 
Oxfonl and since 1020 has linen lecturer in soology 
at the University of Sydney Nearly all his woiAl has 
been in the field of experimental embryology and he 
has mvestigated with conspicuous success the factors 
whith determme tlie difi irontiation and shaping of 
tho lunbs anil other ports of the boily Dr Murray 
proposes to examme tho cellular differentiation of 
tho developing chick which underlies the coarser 
moijhology and he will work in tho first instanoe 
at tho Strangeways Research Laboratory m Cam 
bridge 

Sir Ernest Rutherfonl announced at tlie anm 
vorsary meeting that it has been decided to in 
cicase the number of candidates recommended 
annually for election to the Society fiom fifteen 
to seventeen Iho Council repoits that dunng the 
liast yeai the Society received £8000 for general 
purposes under the will of Sir Dawson Williams tuid 
£600 for resi arch undir tho will of Col Q H Leathern 
In addition to the Messel resean h professorship and 
the Smithson lesoaroh fellowship refeired to above 
the following icsoarch appomtments were made during 
tho pcMt year the subject of research being given m 
brackets I oulorton R search !• ellow Dr A S Parkes 
(physiology of reproduction) Mackmnon Research 
Student Miss M E T Chandler (fossil fiuits and seeds 
of teitiaiy and iiiiatemary ago) Moseley Research 
Students Mr Ct 8 Adair (pioteins of blooil) and Dr 
J K Robt Its (exchange of energy between gas atoms 
anl solid suifaiis) Lawicnw Reseaioh Student 
Lieut Col b C Cr Maddook (tuberculosis) Lyndall 
Mining Reseatrh Student Mr A G R Uhitebouse 
(loss of salts from tho body ui sweating and the passage 
of water through tho skin with and without sweating) 
Ihrough the bequest of the late Mrs hollas the 
capital of tho Misoloy bund has been increased to 
moio than twice its foimer value so an ailditional 
studentship has been oieated the two studentships 
will bo awarded for work in physics or chemistry and 
foi biological woik beating on pathology respootively 
Tho Tropical Disoasos Committee, with the aid of the 
Anonymous Bequest bund has instituted a reseaioh 
into kala orar in Mediti rranc an countries which is 
being conducted by Dr Saul Adler, of the llebrew 
University of Jeiusalom Giants amountmg to £6002 
have been allotted from tho general fund by the 
Govoinmont Grant Committee andtenmnts amount 
ing to £1600 have been made ftom the Government 
Publication Grant 

We pimt below extracts from the remarks made 
by tho prosidi nt on the lecipicnts scientific work at 
the piesentation of medals 


Presentation of Medals 

COFUY MbDAI. AWABDKO TO SiB WlLUAM BrAOO, 

To the rapid advance of experimental physics 
in the last thirty years Sir William Bragg has made 
conspicuous contributions W his pioneering re 
searches m radioactivity X rays, and orystallo- 
graphy He was the first to realise m 1904, the 
charactenstio difference to bo expected in tho nature 
of the absorption of the massive a particle and the 
l^t particles expelled from ladioootive substanoes 
His experimental resecuehes brought out clearly 
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tile notiliiiesr path of the « partiolee and their 
limited range of travel In ooutiioratioa with liia 
atudenta. he examined m detail tiie variation of the 
wniaatum of the a particle along ita path and ita 
abaoiption by different lands of matter In hia 
tesearohea m X rays and y rays, he was impressed 
by the difiloulty that these hi{^ frequency raoiationa 
behaved like projected corpuscles — a difSinilty whitii 
has only been m part resolved to dajfr Following 
tile discovery by Laue of the diffraction of X rays 
by crystals, he was the first to develop a method 
for shosong that ordinary X radiation gave bngbt 
hnee superimposed on a contmuoua spectrum 
This reflection method of studying the spectrum of 
X rays has proved of great importance to the develop 
xneut of k^wledge In the hands of Moselev. it 
supplied a means of showing that the atoms have 
all a similar structure and that their properties are 
defined ly a whole number In the hmida of Sir 
WiUiam Bragg and his son, Prof W L Bragg, it 
has provided a powerful tool for unravelling the 
structure of crystals In this unportant develop 
ment which has added widtiy to our knowledj^ 
Sir William Bragg has taken an active part, not only 
by hw own researches but also by the duection of 
an important school of research on this subject at 
the ^yal Institution 


Rumxobd Mbdal awabded to Pbot P Dkbve 
Prof Debye mtroduoed and developed a theory 
of the apeciflc heats of solids which is of fundamentm 
importance By it for the first time themampheno 
mena relating to specific heats and their variation 
witii temperature were quantitatively explamed 
He has mMe important contributions to the theorv 
of the Bcattenng and reflection of X rays Indepand 
entlv of Compton he put forward the quantum theory 
of ^e change of frequency due to the soattenng of 
X rays — the Compton effect Ho was one of the 
mventors of the powdered crystal method of X ray 
crystal analysis By his intrMuotion of the idea of 
spatial quantisation and by his mvestigations relating 
to the dectnc and magnetic properties of moleoules 
he much to advance our understanding of radiation 
and molecular phenomena In collaboration with 
Huokel, Debye has developed a theory to account for 
the properties of strong eleotrolytes which has many 


RoYAi Mkdai., awarded TO Pbof O W 
Biohardbon 

In hiB earher woric, Btohardson laid the foundation 
of thermiomos He was the first to study in detail 
the eeoape of electrons from hot bodies m a vacuum 
and to mve the oorreot mterpretation of the pheno 
man a. His work on photo eleotno emission was also 
of fundamental importance, and m it many of the 
now gtamrally accepted ideas relating to mteroction 
betw^ radiation and matter were suggeeted 
Among many important contributions m other fields 
was tiM prediotion and calculation of the gyro 
magnetic effect — the rotational torque acoompaiy 
mg tte magnetisation of a rod In addition, he 
bu done important work on electron emission 
associated with chemical aotum He and his students 
have contributed largely towards filling up the rap 
between the ultra violet and X ray speotra His 
mam work m reoent years has related to tiie hydrogen 
molecule, and baa afi(»ded a detailed test of tiie new 
quantum meobamos when apphed to one of the 
i^pleet structures for which the old quantum 


BovAi. Medst., awarded to Pbox J E Mare 

At a tune when few behoved it possible. Prof 
Manr ducemed a delicate time sotie m the Lower 
Palnozoio Rocks, ohi^y m the Lake Distnot and 
North Wales, and implied it to elucidating the de 
velopment of life and earth structure After testing 
hia results m Scandinavia and m Bohemia he was 
able to make further use of them m setting m or^ 
oonresponduig rooks m South Wales He has worked 
out the struoture, ongm, and development of the 
mountains, lakes uid rivers m Laktiadd and tira 
where m the north of England His work m aasoma 
tion with Dr Barker on the metamoiphism brought 
idiout by the great mass of gramte of Shap Ftil on 
the rooks mto which it was injected has become olsasio, 
and has inspired the rapid advance now being made 
in kindred studiea Of reoent years he has oontn 
buted largely to knowledge of the Cambridge distnot, 
and particuiiu-Iy of the Pleistocene deposits and their 
relation to early man there and m liiast An(^ gener 
aUy 

Davy Mbdai,, awarded to Prof R Robiesom 

By his mvestigations of the ohenustry of the alka<- 
loids Prof Robinson has made notable additions to 
the knowledge of the structure of these complex 
substances and by expenmsnt extended by theoretieal 
discussion he has stnkingly indicated possible meohan 
iBins of their formation m Mature He has also earned 
out bnlhant cynthotioal work m connexion with the 
oolounng matters of flowers His theoretieal studies 
of the raeohaiusm of orgamo reactions, m jiartioular 
substitution m aromatic compounds have led to 
results of groat value m that they enable a very wide 
range of reactions to be considered from a oommon 
point of view 

Darwin Mfdai,, awarded to Prof Johannes 

SOBJIIDT 

Dr Johannes Sohimdt is at the same tune a dis 
tmgushed oceanographer and a reMgnised researob 
woraer m genetics of animals and plants The number 
and extent of the voyages in small researob v e ss e ls 
which Dr Schmidt has accomplished with suooess, 
his large and vaned collections of the pdagio fauna 
and flora and the remarkable senes of obrarvatisns 
made under his direction on the physoal and chemical 
phenomena of the sea give him an undisputed place 
m the first rtmk of those soioitiflo explorers whose 
labours have built up our knowledge of the ooeana of 
the world His researches on the hfe history of the 
fresh water oel and the discovery of its breeding plaoM 
far out m the Atlantic are widely known Dr 
Sohirndt’s breeding experiments on the tropical fresh 
water fish, LebiHes earned out m the Garlsbeig 
Physiological Laboratory at Ckipenhagen, are of much 
interest, whilst his mvestigations on the looti raoes 
of the viviparous blenny (Eearees vwvparua L ) are 
of outstanding importance and ongmahty 

Hughes Medad awarded to Sir Venkata Raman 

Sir Venkata Raman is one of the leading authonties 
on optics, m particular on the phaiomefion of tiie 
soattenng of light In this connexion, about three 
yean ago he disooveied that tiie hj^t s oolonr could 
be oban^ by soattenim This had hem predicted 
theoretically some tuns before, but m niite of sear^ 
tile change had not been found Hie ‘ Banum effect * 
must rank among tbs best three or four discoveries 
m sxpenmental physios of the last decade It has 
proved, and will prove, an instrument of great power 
m the study of the theory of sohds 
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Polar Front Analysis 


T?IVE yean ago Dr J Bjerknes, of Bergen, Norway, 
-E? vwted the foreoaeting branch of the London 
Meteorologioal Office to demonstrate the methods of 
weat^ forecasting that bad been developed by him 
and bis oolleagoee Ihese methods had been amved 
at m the first place becaoee of a dearth of telegraphic 
repoorts from foreign countries during the War, which 
made it possible to progress only by seounng more 
numerous local telegraphs reports giving «i unusual 
wealth of information about conditions in Norway 
Such a direction of development le contruy to that 
genwally followed m synoptic meteorology m other 
oountriee, the natural course during the past few 
decades having been constantly to extend the network 
of stafaona to cover an increasingly large area, as it 
has been realised more and more that many weather 
phenomena can only be explained by tracing the past 
history of the wmd currents mvolved during several 
days, which may mvolve the construction of tra 
lectones ’ several thousand miles m length Sir 
Napier Shaw has been promment m these develop 
ments, and his ' Life History of Surface Air Currents * 
IB a notable landmark of progress on those lines 
Nevertheless, as was shown by the French meteoro 
logist Durand OrAville at a competition m weather 
forecasting held at Li^ m 1900, it is equally true 
that many phenomena can be explamed only by a 
very detailed study of local variations of wmd and 
pressure m a portion of a smgle oyclomc depreaaion 
and this bne of advance has not bean followM nearly 
to the extent that it deserves 

Dr Bjerknes has left as a memento of his visit to 
London a paper* which deals with three meteoro 
logical situations analysed by hia ' polar front 
method, full use being made of the large number 


• Pnctlod Ezsmpba of Polar {root Analyib over th* Brttbh Iilet 
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of autographic records of wind, pressure, tempera 
ture, etc , that are mai n t ain ed m Great Bntam The 
Bpacial distribution of the masses of ' polar ’ and 
equatomd ’ air that according to the Norwegian 
school of meteorology are the fundamental elements 
of the oyclomc depressions of middle and high lati 
tudes, and possibly even of tropical cyclones, is not 
the mam subject matter of this paper, which is con 
oemed rather with a demonstration of oertam ways 
m which a ‘ front ’, that u the Ime or band sepmating 
such different air masses, may be modified either by 
downward movement of air withm the cold polar air 
mass or upward movement of air m a transitional 
band separating polar and equatorial air masses 
Three cases covering the periods Mar 30 April 1, 1023, 
Feb 10-11, 1923, and Jan 22 23, 1926, are analysed 
It IS not possible m a short space to give more than 
an outime of the subject matter of the paper As 
some of the ideas mtroduced are publuhed nere for 
the first tune, the paper should be read by all who 
wish to follow the p rogres s of this mterestmg school 
of meteorological thought It is doubtful whether 
the pursmt of this method of analysis is hkely to lead 
to an understandmg of the causes of formation and 
mamtenanoe of depressions, but it is none the len 
almost indispensable for explaining oertam weather 
sequences, and as an aid to greater precision m making 
forecasts for periods up to about twenty four hours 
ahead, and especially for periods of six or twelve hours 
ahead Ihe application to longer periods is normally 
impracticable, because the complexity of meteoro 
logical conditions makes it impossible to got mui^ 
beyond a kmd of extrapolation of tendencies revealed 
by a sequence of synopUc charts The causes ot 
acceleration or retardation of fronts, which last are 
so important m controlling the upward and downward 
motion of the air masses on either side of a front, are 
still obscure 


Body and Mind 


F a paper read before Section T (Psychology) of the 
British Association at Bristol Dr H Bemister dis 
cussed the psychology of the tuberculous patient He 
quoted various authonties who have attributed to 
tuberenlosis a great variety of mental changes The 
disease has bera regarded by some to be stimulatmg 
to mtdlectual activity, even to the extent of pro 
dncing the gemus, others consider it to be the cause 
of neurasthemo syndromes, hysterical manifestations, 
oertam types of p^chosis, and homicidal tendenoioe 
As his own view. Dr Banister insisted that the mental 
mechanisma of tuberculous patimts are the same as 
those of the healthy individual Their apparently 
peculiar psychology is not dependent on tubercle 
infant.imi , it IS the Ordinary reaction of the mind to 
the iTihihitjftna, restnoUons, and difficulties which m 
evitably accompany the disease, and is absent only 
in those who can readily adapt their outlook and their 
hvea to the new and li miting circumstances In some 
persons such a^ptation, coupled with a tendency to 
wy dreaming which can be present dunng any 
ohronio illnnss. may bring out the creative tendaioies 
of the mdividual, expressed m hterature and the arts 
The state of undue exaltation and optimism often 
stated to be charaotenstio m phthisis, is very mfro 
quonty IS six&ply s nuuufsBtAtiom of tho distocia 
non which might follow any severe men tal streas 
Considering the effects of the mental attitude of the 
tuberaulousTDr Biuuster stated dogmatioally that the 
patient with a hoprful outlook haa a far better ohaoM 
of arresting the diiftsfrt the one who is otmstantly 
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in a state of despair mid anxiety This pomts to an 
extremely impoitant hne of treatment The patient 
must be enoouraged to aim for a hfe of useful tliouf^ 
limited activity, to beware of mvahding himself beyond 
the degree required and to avoid anxiety and worry 
This is not always easy fur the noh for those of 
limited meems it is, m the home, almost impossible , 
but that It can be suoceesful imiler suitable conditions 
IS fully confirmed by the results obtamed at Papworth 
Village Settlemmt 

A related topic was discussed m a jiaper before 
Section I (Physiolo^) of the A'wooiation ny Mr P 
Watson Williams who referred to chrome toxnraia as a 
cause of mental disorder and alteration m character 
He pomted out that ohronio inf( otions can give nsc to 
mmtal changes and produce disoiden of oonduot re 
suiting m the unfortunate victim being charged with 
misdemeanours or onmmal actions As a typical 
illustration, he cited the well known character changes 
which often follow epidemic encephahtis m children 
Of equal importance, but more readily overlooked, is 
toxic absor^on from some focus of sepsis The re- 
sults of suon toxtemia vaiy withm wide limits, from a 
mild d^ression to a certifiable psychosis with suicidal 
tendencies 

While recognising that there must be oonvmoing 
evidence before attributing misoonduot to a toxio 
mental breakdown, Mr Watson Williams emphasised 
the necessity for eniert medical examination to deter- 
mine whethw a def m quent should be dealt with m a 
hospital rather than before a msgutiate 
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Fishes from the Daam Expedition. 

T^R 0 TATE REGAN •ndMiaBEtholwyrmTrowavaa 
U have desonbed a large and unique oolleotion of 
fleheBin 1 he Fiahee of the Families btomiatidn and 
MalaoosteicUe ' (TheDanieh Amo Expedition, 1920-22, 
m the North Atlantic and Gulf of Panama Ooeano 
grwhioalReportHeditedbythef>anaCommittee,No 6) 
Ine cloeety related fomiliea Astronesthidoa and 
Chauliodontidie have already been dealt with, and 
the present work is a complete systematic revision of 
the btomiatidsD and Malacosteulas, except for the 
genus Stomxaa The report is based on the Dana 
collection and on the specimens in the British Museum 
(Natural History), and m addition several type speci 
mens have bem examined from elsewhere Four 
new genera, twelve new sub genera, and seventy three 
new species of the btomiatidee and four new species 
of the Malaoosteidte are here described, the new species 
exceeding in number those previously known They 
are all ooeamo and probably predaceous, mostly livmg 
at no great depth below the surface 

Of the mneteen genera described by Dr Tate Regan 
and Miss Trewavas, all but one are known to occur in 
the North Atlantic The presence of a barbel is general, 
and there are two series of photophores on each side of 
the lower part of the body and a smgle senes on the 
tail Behmd the eye is a large organ with lummous 
suHace which can be tinned downwards and mwards 
into a pocket and so concealed Iho authors suggest 
that the senal photophores iKissibly serve as reoogni 
tion marks, enabling the members of a shoal to keep 
in touch with one another, and that the post ocular 
lummous organ may give light for vision, but the 
use of the baibel in these Ashes of the upper and 
middle layers of the ocean is more difficult to sec 
It 18 suggested that it may bo sensory, perhajM 
receivuig impressions that indicate the approach of 
other iislies, or, when very long and simple, may bo 
tactile The bulbs and swellmgs which often occur 
on the barbel are glandular, similar to the lummous 
oigans on the body, and aie probably also lummous, 
serving as lures In some species, especially those 
belongmg to the genus Eustomtas, the form of the 
barbel is the chief distmguishmg mark 

Very mterestmg changes are shown m some of 
the young sta^ of these fishes In AntUmteu m 
the family MalacoeteidsB and Eustomxat and Idta 
eanthua m the Stomiasticie there are young specimens 
of the same species with juvenile charseters which are 
as large or larger than those with the (•tructuro of the 
adults, indicating a rapid transition from one stage to 
another, possibly accompanied by a decrease m siso 


University and Educational Intelligence. 

Cambbidok —The ^pointments Committee of the 
Faculty of Phymesand Chemistry hosapMmtedDr R G 
W Noindi of Emmanuel College tobeHumphieyOwcn 
Jones lecturer in physical chemistry for three years 
The General Bo^ recommends (1) that a pro 
feesondnp of geography be created as from Jon 1, 
1031, that the stipend attached to the professorship 
be 11200 a year, and that the present reader in 
geography, Mr F Debenham, be the first holder ot 
the chair , (2) that a professonhip of expenmmtal 
psychology be created as from Jon 1, 1931, that the 
stijiend attached to the professorship 1^ £1200 a year, 
and that the pmsent reMer m expeiimental psycho 
logy, Mr F C Bartlett, be the first holder of the chair 
Ditbbam — Lord Londonderry has been appointed 
Chancellor of the Umversity m succession to the late 
Duke of Northumberland 

EnnfBXTBOH — ^At a meetmg of the University Court 
hdd on Nov 24, it was resolved to proceed with 
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ordmanoea founding a chair of psychology and a chair 
of Momn^y m the Umversity 

Dr J Duncan White was appomted as Umversity 
lecturer m radiology m succession to Dr J M 
Woodbum Monson 

Intimation was received of a bequest by Mrs A H 
Cameron, widow of the late Surgeon Lieut Col Lewis 
(Tameron, the bequest to be for the constitution of a 
Lewis Cameron Fund for a pnxe m connexion with 
bacteriology or the diagnosis of disease, as the Court 
might from tune to tune decide 

On the recommendation of the Senatus, the Court 
resolved to institute a course of twenty five lectures 
in acoustics m the Department of Natural Philosophy 
for students m music 

Havmg consulted the Senatus and the General 
Ccnmcil, the Court concurred m a proposal of the 
Scottish Umversities Entrance Boora to adopt a 
regulation includuig natural science among the subjects 
of the Preliminary Examination 

Accobdimu to the Report of the Board of Manage- 
ment of the London School of Hygiene and Tropical 
Medicine, presented to the Court of Governors on 
Nov 28, the financial situation of the School is 
satisfactory up to a jioint the Comt of the Umversity 
having secured to the School an Exchequer grant for 
a term of years at the rate of £40 000 per annum 
The School, however, has to supplement this by volun 
taiy effort, not only to meet the cost of the present 
programme, but also to meet the cost of developments, 
onsHially in regard to mdustnal medicine and hygiene, 
whicli are already pussing for attention The report 
on the work of the School during the first year 
of occupation of the piemisos, the gift of tlie Rocko 
feller Foundation, which weie opened by the Pnnee 
of Wales in July 1929 stated that no less than 217 
post graduate students had attended the roiuees and 
a further 76 non medical persons proceeding to the 
tropics had attended the lectures in tropic al hygiene 
Reference was also made to the assistance lendeied by 
the Seamen’s Hospital Society, and to the extension it 
has recently made to the Hospital for Tropiccd Diseases, 
which piovicles a valuable centre for the teaching of 
tropical medicine m association with the School A 
beginning has been made with tlie teac hing of mdustnal 
physiology and medical mdustnal psychology 

Thu annual conference of the Geographical Associa- 
tion will be held on Dec 31-Jan 6 at the Impenal 
Institute, South Kensington, S W 7, and the London 
School of Economics, Houghton Street, W C 2, under 
the presidency of Mr B B Dickinson, who will 
deliver his presidential address on Jan I The pro 
gramme includes a diBoussion and exhibition cm 
school journeys, exhibition of maps showmg agnoul 
tural distribution m Scotland (Mr H J Wood), 
r^ional study of the Chod vdlagee of south west 
Bohemia (a LraW House group), laatem lecture by 
Ma^or R W G Hmgston on the ‘ tree roof ’ of the 
Guiana forest and by Miss R M Flemmg on regions 
of Russia, a paper on the distribution of houses m 
England and Wales as a population mdex (Dr P W 
Bryan), a disoussion for secondary school teachers of 
Mr B C Wallis s paper on geograpfav from the pomt 
of view of the examin er, and another for primary 
school teachers on geography and the extension of 
the school age Rcserenoe is also made to the dis- 
oussion on the teaching of geography arranged by the 
Conference of Educational Associations for Jan 6 at 
University College, Gower Street, W C 1 A publisheni’ 
exhibition of books and apparatus will be open upon 
Jan 1-3 Information regtuding the meeting of the 
Geographioal Association can be obtamed from the 
Clerk of the Asaooiaticin, Mumoipal High School of 
Commerce, Prinoees Street, Manoheeter. 
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Historic Natural Events 

Dec 7, 1663 High Tide— Pepys records that 
* last night was the greatest tide ever known m the 
Thames all Whitehall was drowned 

Dec 7, 1873 " Cattle Show Fog — During the 
whole of the week beginnmg Dec 7 the Dntish Isles 
were under the influence of an anticyclone Hard 
frosts Mid dense fogs occurred over the whole country 
In London the fog was continuous throughout the 
week which was that of the annual tattle Show and 
caused great mionvenience It was followed by a 
great increase m the number of deaths from ree{ ira 
tory diseases 

Dec 7 1879 Great Cold in Central Europe — 
DecembOT 1879 was the coldest month of the century 
in Franco and central Europe The frost b^^fan on 
Nov 22 20 and reached its groatoat intensity on 
Dec 7, when it extended over France Switzerland 
Itaty and even northern Africa for snow fell in Tunis 
At Monteouns Pans a temperature of 11“ if was 
recordeil in the shade and farther oast at Langres 
- 22“ F In Pans there were 76 days of fi ist 33 in 
succession and in France 00 ]iersons died of cold 
The Seme Yonne and Loire were frozen There wm 
heavy snow in Pans The Dutch waterways were 
frozen for 54 days On Deo 8 the Zuider Zee became 
an ice lake By way of contrast the winter a as not 
cold m Kussia A second tienod of cold came at the 
end of Tanuaiy but February was very warm The 
beginning of December was very cold m England and 
bcotland (see Dec 4) but afterwards the cold was not 
excessive and the Thames was not frozen over 

Dec 8 9 1886 Storm and Low Barometer over 
Eastern Atlantic — This storm was notable for its 
great extent the low barometer m its centre its 
duration and the violence of its winds It appealed 
off the west of Ireland on the evening of Deo 7 and 
tiavoUod due eastwards across the south of England 
At Belfast on the afternoon of Dec 8 the barometer 
fell to 27 38 inches (027 2 mb ) Ihe avorago wmd 
velocity reached 80 miles jier hour at Fleetwo^ from 
8 30 to 9 30 A M on Dei 9 and excec led 70 miles 
per hour from 8am to 4 r m Ihe gale extondeil 
over the whole area from btomoway to Corunna more 
than 1100 miles A sharp squall with thunder 
lightning and had piassod over London at 0 am 
on Dec 8 On the coasts no fewer than 217 vessels 
were recorded as lost or damaged while two life 
boats were capsized near Fleetwood with the loss of 
27 hves 

Dec 9-11, 1671 Glazed Froet in Somerset — A1 
though there was no 100 on any water the lain of 
these days m Somerset froze as it fell An ash branch 
weighmg three quarters of a pound hod 10 pounds of 
ice on it the loe being five inches m circumference 
Vast numbers of trees were destroyed by the weight 
of the ice 

Dec 10 1x49 Severe Winter in England — ^The 
wmter of 1149-00 was very severe m England and the 
Netherlands The Thames was frozen from Deo 10 
untd Feb 19. and was used as a highway for carnages 
and horses The sea off Holland was frozen three 
miles from the shore The wmter caused a severe 
famme, and the whole year was very unfavourable 

Dec xa. 1901 Snowstorm over England — A deep 
bcoometno depression travelled eastward along the 
English Chormel on Deo 12-14 and durmg theee 
thiM days streng north easterly wmds prevaded over 
the British Isles, while a violent snowstorm raged 
over most of Ej^land, especially the north Midlands 
Enormous damage was done to telegraph wires, the 
north of En glaiuY b«ng isolated from London, while 
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railway traffic was completely disorganised Great 
dnfts ware formed m hilly distncta, blockmg roads 
and causmg the loss of mMiy sheep 

Dec 13, 1795 Meteorite The contioveray as to 
whether so tailed thimder bolts ever actually fell 
ftom the sky was emied m 1796 when an aeroUte was 
observed to fall on Dec 13 at Wold Ckittago Thwiiig, 
m ar bcarborough Tins aerolite whu h weighs 06 lb , 
IS now m the Bntish Museum (Natural History) 


Societies and Academies 

Lomoom 

Mineralogieal Society Nov 4 Arthur Russell An 
account of Bntisli nuneral collectors and dealers m 
the seventeenth eighteenth and nmeteenth centuries 
A hrst instalment of a senes of short biographies 
dealing with Nehemiah Grew FRS (1641 1712), 
William Burlase FRb (1696 1772) Rudolf Fnch 
Rbs|>o (1737 1794) and Philip Rashloigh FRS 
11729 1811) — M H Hey On oupnferous melanterito 
from the Skouriotissa mine Cyprus A ciystallo 
graphic study of a well crystallised specimen from an 
ancient working (perhaps Roman) 111 the Skounotissa 
mme revealed a very |>ecu1iar habit tabular to 6(010), 
and the presence of the new forms z(161) y(231), 
9(112) 9(102) and /3(10O) A partial analysis ^ows 
the presonco of 7 7 iier cent ( ubO« 7H,0 — C E 
Tilley On the dolento chalk contact zone of Scawt 
HiU Co Antrim The pnxluction of basic alkah 
rocks by the assimilation of limestone by basaltic 
ni^iia (With chemical Mialyses by H F Harwood) 
Assimilation of limestone at the contact of a doleiite 
intrusion with the chalk at Scawt Hill gives rise to 
a hybnil rone built up of pyroxene nch rocks (pyrox 
enites) titanaugite melilite rocks and basic rock types 
bearing nepholmo (theralite and nenheline dolerite 
assemblages) The segiogation of a basic alkali re 
siduum is the complementary process m the precipita 
tion of magnesia nch pyroxene in the x’yriixenites 
Plagioclaso is resorbed and gives place to a titaiiiferous 
hme augito rich m alumina melibte and nophelme, 
while perovskite aeginno and wollastonite ore other 
products m the hybnd /one Frank Smithson A 
simple method of observing tho magnetu profierties 
of mineral grams The tests are made with softened 
stool needles attached to the poles of a hoise shoe 
niagnet a strong held being obtMned when the points 
aie i mm or so apart The attraction is observed 
under tho microscoiie — M H Hey On studies of 
the zeolites (1) (rencrol loview A short review of 
tlie general properties of the zeolites with some 
suggestions on the interpretation of the available data, 
and a comjianson of the zeolites with the clays ultra 
mormee, permutites and artifliial zeolites 

Royal Meteorological Society Nov 19 J Edmund 
Clark I D Margery R Marshall and C J P Cave 
Report on the phonological observations in the Bntish 
Isles Decembm 1928 to November 1929 A year of 
extreme oonditions resulted m averam results for 
1929 Wmter migrants such as fieldfrues and red 
wings fled from usual haunts to avoid tho cold but 
reappeared as welcome guests m south Ireland and 
south west England Sharp spells of cold m April, 
May. and June neutralised the alarming number of 
queen wasps In the table of flowering dates all are 
late m England and Wales, though deoreasingly so 
from 17 to 14 days for the hazel and ooltMoot m 
February, to 1 and 2 days for the devil s bit scabious 
sad ivy m early August and late Seiiteznber That 
the detennining factor waa cold of oontmental type 
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spreading exceptionally in proportion to propinquity | 
la well shown the dutnet vuues Our earliest bird 
record the song of the thrush and the honey beedate I 
for insects tell the same tale The exoe|>tional nature 
of the March warmth and sunshme is bMt illustrated 
by the msects on the average the queen wasp appears 
two days after blackthorn mooins in 1929 ten days 
earber It was more than a month early m Scotland 
W and the orange tip butterfly nearly as much in Soot 
land E The year s results m farm and garden as to 
quantity and quality showed a small balance on the 
credit side due chiefly to the suf erb September But 
to drought in the south east waa due a siusrtage of hay 
and straw while m the far north late comparatively 
m Its harvest tune the October deluge played sad 
havoc — A V WiUismson and K G T Clark The 
variability of the annual rauifall of India Vanabibty 
IS defmed as the percentage departure— irrespective 
of sign from normal annual rainfall which has 
occurred at a given station m half the years of the 
period 1890 1923 Two generalisations are sub 
xmtted (1) the lower the ramfall the greater van 
ability tends to bo (2) rainfall is less reliable when 
it IS characteriBtK ally concentrated than when it is 
well distiibuted in tune A map of India divided mto 
zones by means of Imes of equal vanabibty has 
been prepared 

Parts 

Academy of Scisncsi Nov 3 — Bigourdan The 
Technological Institute of I Forro Historical account 
of the astronomical equipment of this observatory — 
B L Bouvicr The systematics of the Satumioides 
of the family of Henuleuca — Georges Claude The 
utilisation of the thermal energy of the sea An 
account of the laymg an iron time 2 km m length 
m the Bay of Matanzas for the purpose of extracting 
cold water from the sea floor to be utilised by the 
Claude Boucherot plan — C Camichel J Leclerc du | 
Sablon and L Eacande luxpenmmta on the pipes ! 
supplying water to the Miligebat power station — M 
Achieaer The polynomials of Tohobyschefl fur two 
segments — Henri Dumas The generalisation of 
a theorem of Mandelbrojt — Msndelbrojt Some 

theorems on holomorph analytical functions limited m 
an mfinite rmon — ^Jesn Chasy Hie velocity of pro 
Mgation of the Newtonian attractu n — G Wataghin 
The relations of mdeterniination in the theory of 
quanta L Golditeln Iho dibtnbution of the elec 
trons m the atom — Pan Teheng Kao The vibrations 
of piezoelectric quartz along the o] tic axis Quartz 
poawsses tliree fundamental frequencies related to the 
three axes and this is not m contradiction with 
Cune B law — A Dsrgenton The lefraction of pencils 
of right Imes — A Couder St eotrograph with a non 
mobnediinto — R Trdhin Ihe absorption of aqueous 
solutions of hydiochb nc acid m the ultra violet — R 
Zouckermann Pho phos} horosoenoo phenomena pro 
sented by fused sihoa discharge tubos The pheno 
mena described are analogous with those desenoed by 
Curie as reeultmg from uio action of radium rays on 
various substances and by Wiedemann and Sohimdt 
when stud^ng the action of the cathode rays J 
Giuntini The oompotmds of tartano aoid and copper 
Solutions ( f the copper tartrates were prepared by 
dissolving moreefsng propoi Uons of precipitated copper 
hydroxide m toKano acid and these wore exammsd 
for rotatory power and dioliroism The disoiission of 
the data from the pomt of view of formation of 
defimte compounds is reserved for a later oommumca 
tion — E Darmou and Jean Pierre P^rtz Tfae vana 
tion of the rotatory power of tiie oampborsulphonates 
m the presenoe of neutral salts — ^jean Bacqutral and 
W J M Haas The paramagnetio rotatory power of 
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crystals of xenotime at very low tonperotures and on 
the paramagnetio saturation The twiperaturea were 
taken down to 4 2° aba (liquid helium) with a mi» 
netio Add of 27 000 gauss Under these conditions the 
paramagnetio saturmtion is almost complete Curves 
have been obtamed representing the rotations os 
funotioDB of HjT where H is the mi^etio fleld and 
T the absolute temperature — H A Kramers Para 
magnetic rotation m uniaxial crystals of the rare 
earths — Desmaroux and M Mathisu The X ray 
study of the gelatinisation of mtrooelluloee — A 
Kling and A Lsstieur The hydrogen exponent (nH) 
of water In two earlier oommimioations the auwors 
have found W two independent methods a value 5 8 
for the pH of water This figure has bean ontioiaed 
on the ground that the experiments may have been 
vitiated by the presence of a trace of carbon dioxide 
m solution An experiment is described m which the 
water used was directly distilled from a platmum 
vessel after addition of caustic soda the distillation 
being earned out in a current of pure hydrogen This 
water sgam gave a pH i f 6 8 by a zero electrometru 
method confirming the previous results — A1 Yaki 
mach A complex compound of quadnvalent vana 
dium cyamde The preparation of the oomjoimd 
K|V(CN)( 18 deeonbed Joseph Robin Ihe migra 
tion of the ammo groups m the arylammes denved 
from the diarylarylethmyloarbinols The constitution 
of the compounds obtamed Paul Bruire The 
colorimetno micro reat tions of the glutenogen pro 
toids and of the cellulose gels of the wheat gram J 
Beauveris and J Treyve The survival and develop 
moot of green plants during pienods up to nearly 
two years m hermetically clo^ receiven Fontaine 
The parallelism existing m hsh between their re 
sistance to variations of salmity and the independence 
of their mtcinor medium — H Lsugter and Mils L 
Lubinska Reflex excitability and refractory phono 
mena m the nerve o«itgee — Georges Blanc and J 
Caminopetroi The sensibility of OxtxUut etttUtu to the 
Mediterranean kala azar This marmot is so sensitive 
to kala azar infection that it is undoubtedly the best 
experimental animal for the study of this diseoee and 
its mode of transmission — J Magrou and Mms 
Magrou Action at a distance and the development of 
the egg of the sea urchin New experiments 

Lsnutorad 

Academy of Sciences Cotnptes rendtu No 16 
1930 — V Ipstjev Cellulose from sugar An analysis 
of the cellulose obtamed by I^f E bchmidt Munich 
from monoBaoobandes — A Cidibabin Acids m Baku 
petroleum A Karpinski) (1) Studies of prob 
lematio olneots and phenomena a study of the rem 
nants of Hehcoprvm — (2) A problematio fossil fiom 
the PalsBozoio deposits of the northern Urals A 
desoriptinn and discussion of Proamphibia problema 
ttea represented by a fo^ised scaly skm -^3) Grey 
oast iron resembling in structure a piece of wood 
Chemical roetallographio and miorosoopio analyses of 
on object found m a furnace and nrresentmg a piece 
of cast iron with all the details of struoture of wood — 
V Chlopm and B A Nikitin The radium content of 
the petrohferous waters of the Grozny area The 
omioentration of radium m some samples was very 
high namely 1/28, 3/28 and 1/31 —V Varnadsklj 
Radioactivity of petroliferous waters The ooncen 
tration of raoium m natural waters must be connected 
with some biologioal rapoesses on the surfaoe of the 
earth — A Gresse X ray spectrum of the 

element 91, ekatantohum (1), Senea L—G Pittllw 
A generahaatum of Jacobi s metiiod of the mtegra 
tion of complete aystems of Imoar homogeneoua 
equations 
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Central Research Stations in Tropical 
Agriculture. 

O NE of the features of the post War admiiustra* 
tion of the tropical possessions of the British 
Empire is the moreasing attention which is being 
paid to the apphoation of science to agnoulture 
This 18 no longer the sole ooncom of the (Tolonial 
Office, as a number of new organisations, official and 
commercial, such as the Empire Marketing Board 
and the Empire Cotton Growing Corporation, are de 
votmg every year large sums of money to research 
The new movement gamed considerably, both m 
impetus and m direction, when the Imperial Agn 
cultural Research (Conference met for the first tune 
m London m 1927 (Naturr, (Xjt 29, 1927) One 
of the mam recommendations of this Conforenoe, 
as regards research, was a proposal for the eetab 
hshment, as funds and staff permit, of a chain of 
central tropical and sub tropical research stations 
which should, m the mam, confine themselves to 
long range and wide range investigations, or, in 
other words, should concentrate on (1) problems 
requiring more prolonged research than can nor 
mally be expect^ from the techmcal staff of any 
single administrative department, and (2) problems 
ansmg m more than one temtory of the Empire 
towards the solution of which the comparative 
method may be expected to make an effective 
contnbution ” On the relations between the pro- 
posed central stations and the local agricultural 
departments, the (Conference laid down some gene 
ral directions The work of the central stations was 
expected to be developed as a reinforcement of the 
undertakings of the local agncultural departments 
and m no sense as a substitute for such activities 
It was felt that such a pohey would not only prevent 
friction but also would make overlapping impossible 
The recommendations of the Impenal Agncul- 
tural Research Gonference were, with commendable 
promptitude, duly endorsed by the (Committee on 
the (Colonial Agncultural Service appointed by the 
Secretary of State for the Oolomes, under the chair- 
manship of Lord Lovat The first of the chain of 
Impenal Agncultural Research Stations, to be de- 
voted solely to research, was started at Amam in 
East Afnoa m 1927 Steps were taken to develop 
and expand the estate and buildings taken over 
from the Germans at the wrmistioe of 1918 The 
reports cf the new station for the penod Mar 2, 
1927, to Mar 31, 1930— a httle more than three 
years — ^have just been issued by the Colonial Office* 
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These paper* oontom the foDert detoib of the hu> 
tory, pwpoee, and progreea of the Anuuu Institute, 
and should oorefolly studied, not only by aU 
researoh workers oonoemed with tropioal agnoul 
ture, but also by the administratiTe offioen of the 
Colonial Semoes interested in the development of 
the regions entrusted to their oaro 
Although the original experiment station at 
Amam, founded by the Gennans m 1902, passed 
through a period of neglect and vunssitude from 
November 1918 until Match 1927 when the new 
soheme started, nevertheless the station generally 
was found to be m a surprisingly good condition 
when the present Ihroctor, Mr W Nowell, took 
over charge The roads and plantations were m 
good order , the laboratories, hbrary, and the 
botanical and entomological collections were well 
oared for These oiroumatonoea have not only 
hghtened the heavy work mvolved in the formation 
of a modem agncultural experiment station, but 
have also assisted the Director and the staff of the 
Institute m formulating a prc^pramme of work and 
m setting in motion a number of mteresting m 
vestigations on such subjects as the rdle of shade 
trees in coffee cultivation, the nature and spread 
of the vinis diseases of plants, the best methods 
for the study of soil erosion, and the mamtenanoe 
of the fertihty of tropical soils — a matter of the 
first importance in the future development of the 
Afncan continent One important extension of 
the research station has already been earned out 
The neighbouring coffee estate (d Kwamkoro has 
been taken over, connected with Amom by a motor 
road, and considerably developed Plans for addi 
tional sub stattons at Tongem and other places are 
being rapidly matured The Amam Station is 
settling down to senous work and already the need 
for more workers is beginning to be felt 
As u inevitable m such undertakings, the new 
station has had to contend not only with local 
difficulties of a particularly trying nature, but also 
with a oertam amount of adverse ontiioism Much 
tune and energy have had to be expended m im- 
jaoving the oommunicatioos of the station itself 
and m iwakirig it accessible to visitora The supply 
of local labour is scanty, as the climate of Amam 
IS unpopular with the inhabitants of the lower 
levels The expenment station has not yet been 
provided with a fully quahfled medical officer and 
has to rely m all cases of emergency on the medical 
staff of the Umversitua' Mission at Tongwe This 
IS a great defect in organisation and one wbrnh 
should be dealt with by the authontiea without 
delay Adequate medical arrangements are not 
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only imperative for the acientxfio wot k ers and their 
famihes, but also would help m ottractuig a bettw 
supply of native labour A good deal of local 
ontioism, to the effect that Amam is not representa 
tive of East Afncan conditions and that the results 
obtained cannot possibly app^ to the six de 
pendencies which oontnbute to its support, has 
had to be met The Director pomts out that such 
onticisms would apply to any other site that could 
be selected, and that no alternative has yet been 
suggested with advantages which would offset the 
roads, buildings, eqmpment, and plantations which 
were already in existenoe at Amam in 1927 and 
which cost no lees than £100,000 sterhng 
A cntical study of the Amam reports discloses 
one administrative weakness which is of consider 
able mterest both to the soientifio worker and also 
to the general pnbho, namely, the incompatibihty 
of long range and wide range researoh with the 
preparation of a detailed annual report So httle 
progress can be made m such work in twelve 
months that the submission of an annual report is 
almost ndicnlous Further, the practice leads to 
the waste of much valuable time, and also exposes 
the workers to the nsk cl uninformed comment 
and to undeserved ontioism It would seem that 
an important improvement m adnumstration could 
be made, and ^t a reform long overdue could 
be earned out, if these annual reports could be 
abohshed altogether so far as research is oonoemed 
If the workers at Amam could be asked to furnish 
instead a well thought out qumquenmal review in 
which the purpose, eqmpment, progress, and cost 
cl the station could be set out in clear and deflmte 
form, the present annual reports could be replaced 
by a bnef account of important admimstzative 
events, to which a statement of the annual receipts 
and expenditure, with the usual auditor’s oertifi 
cate, could be attached This would provide for 
any necessary administrative oontrol of the station 
IVom the pomt tA view of the scientific mveshi 
gator such an innovation has obvious advantages 
The workers overseas would then receive adequate 
protection, and they would be able to work out 
their own salvation under conditions approximating 
to those obtaining m the research omties of Great 
Britain The growing volume of annual reports, 
now such an alarming feature of agncultural re- 
seardi in tiie Empue, would be rqplaoed by tim 
five yearly review, which would soon find a per* 
manent place m the bteratore of the subject 
Further, such reviews would provide on eSeottve 
documentation both fw tiie Press and fmr the 
general pnbho mterested in the work, and would 
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alao prove mvahiable as a basis for the dehbera- 
tioiui of the Impenal Agnoultnral Besearoh Con 
fecenoe, the next meetug of which will take 
jdaoe in Australia in 1932 A beginning in the 
dueotfam indicated might he made next year 
If qumqnennial reviews of the various experiment 
stations m Australia and New Zealand for the 
penod ending Mar 31, 1931, could be prepared and 
omulated m tune, vuuton to the antipodes in 
1932 would be provided with all the information 
they need for the study of the local expenment 
stations and of the results obtamed If other parts 
of the Empire adopted the same praotioe, the 1932 
meetmg of the Impenal Agricultural Besearoh Con 
ferenoe would mark a distmct step m advance m 
providing that effective pnbhoity which is now 
becoming so necessary in scientific work, not only 
for the workers themselves but also for the pubhc 
from whom the funds are ultimately denved 


Chemistry for the Layman 

(1) ChemtHry for Begtnnera By Dr E J Holm 
3 rard (Dent’s Modem Science Senes ) Pp xi + 
223 + 8 plates (London and Toronto J M 
Dent and Sons, Ltd , 1930 ) 2a 6d 

(2) In the Realm of Carbon the Story of Organic 
Chemtatry By Prof Horace G Doming Pp 
x+366 (New York John Wiley and Sons 
Inc , London Chapman and HaU, Ltd , 1930 ) 
16s net 

(3) The Spirit of Chemtatry an Introduction to 
Chemtatry for Studenta of the Liberal Aria By 
Prof Alexander Findlay Pp xvi+480 (Lon* 
don, New York and Toronto Longmans, Green 
and Co , Ltd , 1930 ) 10# 6d 

AT the beginning of the present century there 
wen few works on chemistry written m such 
a manner as to appeal to the mtelligent layman , so 
that, m spite of such earher works as Sooffem’s 
" Chmnistiy No Mystery ’ (1839), chemistry re 
mained a decided mystery to the average educated 
person The text bwks of the penod were dressed 
m the trappings of an unimaginative formalism, 
and to layman and aspumg chemist alike the 
subject appeared to be far removed from the 
activities and mtereets cf everyday life Lsttle 
attention was paid at that tune to the histoncal 
evohitian of the sotmioe or to the personahtieB of 
its oreatois Such a system of instruction was 
capable of transfcnning a chemical enthusiast mto 
a chemist, but it aroused no general interest m 
che mistry 

The texts of thirty yean ago were Assigned 
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originally for the trauung of chemists In recent 
years, particularly smce the War, there has been a 
growing recogmtion of the importance of chemistry 
as a subject of general education As a result, it is 
no longer snfBoient to provide treatises and courses 
for the training of the professional chemist it has 
become necessary to consider the needs of the m 
creasing number of pupils and students who require 
courses m what may be called cultural chemistry 
Thus, the last few yearn have witnessed a stnki^ 
popularisation of chemistry, and there is now avad* 
able, particularly m the English language, a con- 
siderable vanoty of works on chemistry which may 
be read with pleasure and profit by the general 
student and by the educated layman The pubh 
cation of works of this kmd has influenced m turn 
the character of the more formal textbooks of 
chemistry Altogether, the last decade has been 
oharactensed by a strong movement towards a 
brighter and more arresting presentation of chenu 
cal facts and theories, and at the same time there 
has been an equally marked growth of interest m 
the histoncal and humanistic aspects of chemistry 
(1) The three books under notice illustrate some 
of the mam tendencies to be observed m the 
modem methods of presenting chemistiy in the 
school to the general reader, and to the lay student 
In discussing methods of mcreasing the mterest of 
pupils m school chemistry, an American writer 
(Colher, Journal ofChemtcal Education, 1930, 2141) 
states that ' the foundation of a course is labors 
tory work It is here the student at the start is 
given an opportumty to satisfy his curiosity and 
indulge m the interesting mampulation of chemical 
materials " Dr Holmyard voices the same opimon 
in the preface to his little book “ Every oppor* 
tmuty has been taken to press mto service those 
attractive phenomena m which chemistry is so noh , 
but if a boy or girl assunilates the fare provided, he 
or she will have acquired a knowledge of scientiflo 
method more difficult to appreciate than the beauty 
of the phenomena ” Thus, already on p 9, follow- 
ing an account of common laboratory apparatus, 
we find descriptions of an ' astonishing expenment ” 
with lodme and alummium and an ** excitang ” 
chemical reaction with ammomum diohromate We 
begm to realise, in fact, that " chemistry is a joyoos 
adventure nch m spoils” At appropriate 
mtervals the narrative is projected agamst the badk- 
ground of history when we visit Fnestky, for 
example, we wear powdored wigs, travel m sedan 
chain, and retail the ourcent society gossip of Batii. 
Again, ** our expenments with oxygen, simple sa 
they are, r e p re s e nt the work of miuiy different men. 
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of xnuiy difFerent oountne* and ages ” From the 
ohenuoal laboratory, Dr Holmyard paseea m suo- 
oeanon to ohemicrd ohangea, oombnation, oxygen, 
hydrogen, formolaa and equations, water, aoida, 
bases and salts, carbon dioxide, and air The 
result is a very efficient and attractive httle book 
with an excellent selection cf illustrstiona 

Wo have often wondered, bv the way, why Jan 
Hidd’s vivid description of a “ winkey ” has never 
been commended to their pupils, m these days of 
UuMezfatre, by writers of popular school texts, 
in dealing witii the phenomenon of combustion 
‘ This IB the manner of a ‘ winkey ’, which I here 
^ down, lest child of mine, or grandchild, dare to 
make one on my premises , if he does, I shall know 
the marie at once, and score it well upon him 
Anon, as he reads by that hght his lesson, lifting bis 
eyes now and then it may be, the fire of candle lays 
hold of the peter with a spluttenng noise and a 
leaping Then should the pupil seize his pen, and, 
regardless of the mb, stir bravely, and he will see a 
glow as of burmng mountains, and a nch smoko, 
and sparks going merrily , nor will it cease, if he 
stir wisely, and there be good store of peter, until 
the wood [of his desk] is devoured through, like the 
sinking of a well shaft ” (“ Loma Doone ”, Chap i ) 

(2) Returning from Blackmore to our Amenoan 
wnter, we road that httle do the modem secondary 
students ” care whether oxygen weighs I 429 grams 
per hter, or that lead has a specific heat of 0 0305 
Far more important to them is the fact that hydro 
gen used to be used in balloons and is now used to 
make oleomarganne and ammoma gas Material 
must be presented m a modem way if it is going to 
stick and mean anything to the student in later life 
The apphoations must be stressed rather than the 
actual physical and chemical properties of the 
various elements The uses of materials that 
affect the life of the student should be stressed 
rather than simply the building bnoks of chemistiy, 
namely, the study of the elements and their pro- 
parties ” We cannot accept these statements at 
their face value The principle outhned, however 
acceptable to the chemical propagandist, should be 
apidied with caution by the teacher of chemistry 
This ponoiple is tha leitmotif of such works os 
Slosson’s '* Creative Chemis^ ”, and it is dis- 
cernible m Prof Dealing’s new book, which “is 
mtended for the general reader who would like to 
know somethmg of the manner m which orgamc 
oheaustiry grew and developed, and something of 
Its eontributions to the comforts and oonvemencee 
of modsm life ” 

Prof. Deming, however, has skirted the-ffitfall 
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which has swallowed divers of his countrymen who 
have sought to popularise chemistry , for, although 
he emphasisee the material achievements of orgamc 
chemistry, he is not led thereby to shut his eyes to 
the importance ot the theoretical foundations and 
the histonoal development of the science He has, 
indeed, produced a proportioned and readable story 
of orgamc chemistry, wntten around the sub titles 
How the foundations were laid , The orgamc chemi- 
cal industnes , and. The ohenuoal activities of hving 
cells The numerous illustrations molude several 
original drawings which are intriguing if not always 
qmte convmoing in detail We wondor, for ex- 
ample, whether Pasteur actually sorted his dextro- 
and hevo rotatory crystals with the aid of two 
shps of paper labelled ‘ L ’ and ' B ’ 

(3) Prof Fmdlay’s book is a comprehensive text 
for British and Amenoan “ students of the hberal 
arts ” who are studying chemistry “ as an element 
at general culture rather than as apart ot their pro- 
fessional or techmoal traimng the purpose of 
the book is not so much to impart a detailed know- 
ledge of a wide range of facts as to create a soien- 
tifio spint , a spmt of toleration and of oo opera- 
tion, of mtelleotual adventure and of intellectual 
honesty, which seeks ever to enlarge our knowledge 
of the external world and to found that knowledge, 
not on tradition or autbonty, but on a basis of 
asoertamed fact ” A more glance at this admir- 
ably produced work, with its 480 pages, 88 figures, 
and numerous portraits and lUustrations, pves an 
indication of the thorough manner m which the 
author has handled a task of considerable difficulty 
The first three chapters deal with the aim and 
method of science and with the historical develop- 
ment of chemistry , fundamental laws, atomic 
weights, atomic constitution, and the states of 
matter are next discussed The histoncal setting 
which IS a feature of the whole treatment assumes a 
prominent place in Chap x , which treats of the 
atmosphere and of combustion The ensuing dis- 
cussion leads naturally to a consideration of matter 
and energy and of fnels and illummants Without 
enumerating farther headings, it may be said that 
the book constitutes a facile and consecutive narra- 
tive embracing and illustrating the fundamental 
principles, matenab, and atfinevements of chemistiy, 
inorganic, physical, and orgamc 
In reading this woiric, we were impressed particu- 
larly by Its logical and balanced treatment of so 
wide a field, its apposite quotations, its histonoal 
background, and m general by its scholariy and 
hterary jaesentatian of a soientiflo theme Hie 
book contains several iBastratiotb of hist<«26al 
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intOTMt wfaioh are not readily aooeeuble elaei^ere 
we may here mention Oraikahank s intereeting can 
oatnree oonoeming the introduotion of coal gaa and 
the effeote of lenghing gas As an example of the 
author a attenUon to detail we commend hu foot 
note on van Ostade s paintmg of The Alchemist 
incorporating an interesting observation which will 
be new to many admirers of this well known 
picture On the sheet of paper lying on the floor 
the artist with iromo humour has pamted the 
words ofewn tt optrmn perdts thou labouieet in 
vam 

From these comments it will be realised that the 
book IS not of the sugar coated variety which aims 
at sptunng the reader all thought and effort and 
ends by giving him at the beet a superficial smatter 
ing of the subject Tt is on the contrary a sound 
and carefully planned treatment of chemistry for 
the non professional student framed withal in a 
very attractive and readable form In evolving it 
the author has earned out a noteworthy oxpen 
ment in chemical exposition and mouropimon has 
amply fulfilled the purxxise indicated in his preface 
We hope that m due course he may have an oppor 
tumtv of expounding in a complementary pubUoa 
tion his views oonoenung the practical work appro 
pnate for the students for whom this book has been 
wntten Tobm Rsao 

Older Tectonic Geology of North Western 
Europe 

Oeologte von Europa Von Prof Dr Serge von 
Bubnoff {Oeologto der Erde herausgegeben von 
Prof Dr Enoh Krenkel ) Band 2 Dos ausser 
aiptne Wutmropa Teil 1 KaUdonvdtn nnd 
Var%ac%dtn Pp xu + 691 +4 Tafeln (Berlm 
Gebruder Bomtraeger 1990 ) 49 SO gold marks 

T HP fourth of the volumes of Prof Krmkel s 
monumental work Geologie der iLrde is 
the Sist part of the second volume of Prof von 
Bubnoff s Geologie von Luropa and is a valuable 
monograph on the older geology of the extra 
Alpme regions of north western Europe It is en 
titled the Kaledoniden und Vansoiden and 
adopts the term Caledonids in the extended sense 
for all the pre Permian mountains and not only for 
those of the Middle Paltsozoic That extension m 
volves a double use of the word and makes it 
apphcable to a greater range m tune than when 
used for one of the mam orogenio epochs— the 
Kaledomsohe Disoordans (p 007) 

The vedume is occupied mainly by a description 
of the pre Permian and for some areas alse of the 
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Lower Penman geology of north western Europe 
The first two chapters deal with the Caledonids of 
Norway and some parts of Sweden and with the 
Bntish Caledomds it summarises the Paheosoic 
geology of the Bntuh Isles except of southern Ire 
land Cornwall and part of Devon which are 
grouped tectomcally with north western France as 
part of Armonoa The further chapters deal with 
Bnttany the Central Plateau of France the 
Ardennes and the Middle Bhine and the mountam 
blocks beside the Upper Bhme compnsmg the 
Vosges the Black lorest and some of the hilly 
uplands of south western Germany mcludmg the 
^lessart and the Odenwald further chapters do 
senbe the Hatfx Mountains the Bohemian mass and 
its bordering mountains — ^the Sudetes on the north 
east and the Thunnger Wald on the west The last 
chapters are on the older rocks of Poland which are 
less well known as the Sventoknzer than under 
their old name of the Lyssa Gora The final chapter 
diBousBos the influence of those old mountam 
remnants on the structure of western Furope 

hisoh chapter gives an account of the pre 
Palseozoic and Palnosoic stratigraphy of the area 
and of its structure and economic geology with a 
bibliography which is especially useful as it gives 
reference mamly to the later literature The book 
IS not only a compendium but also a critical re 
examination of the mam evidence and states the 
conclusions regardmg various questions of strati 
graphical classihcation by an authority whose know 
ledge of European stratigraphy is unusually wide 
The stratigraphical successions and their correlation 
are clearly stated m four large folding tables On 
the controverted question of the Silurian Devoman 
boundary the author divides the Downtonian mto 
two and places the upper division including the 
Ludlow Bone Bed and the beds above it m the 
Devonian but as he correlates them with the 
Foreland Sandstones and the Dartmouth blates 
and includes the Whitoliff Flags (which he calls the 
Wbitecliff) in the Downtonian he does not tsdee 
quite the same ground as those British geolc^jists 
who extend the Devonian down to the Ludlow Bone 
Bed 

The term Silurian is not much used as according 
to the author it includes everything between tiie 
Cambrian and Devonian and thus the rooks which 
Bntish geologists regard as the Silunan he calls 
QoUandum 

In dealing with the claims for extensive rock 
metamorphism by the Vanscan movements the 
author notes but does not aooejit the view of the 
upper Paleosoio age of the schists and gneisses 
2x1 
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which form the dommaat oonatitiientB m the Mbl> 
daTian-Danabian belt , and m re-aflSrming the pre- 
Cambnan age of the granulites of Saxony he notes 
the oonolumon of PletESoh (1022) that the quartsitM 
and arkoee of middle Saxony, which have been 
generally olaesified as Lower Carboniferous (Culm ). 
are also pre-Gambnan 

Each chapter concludes with an mterestmg 
account of the economic geology , the author notes 
that of the coal of Europe the British shelf contains 
11 2 per cent, as compared with 87 per cent in the 
fields associated with the Vansoan blocks, mainly 
in Germany and Upper Silesia As regards the 
disputed genesis of the Rammelsberg ore body, he 
quotes the recent conclusion of Frebold that it is of 
sedimentary ongm but has undergone fundamental 
dynamic metamorphism , this view takes up a 
position mtermodiate between the old syngenetic 
and the metasomatio theones As the book includes 
only rooks up to the top of the Rotbegendo, the 
Knpferschiefer which lies upon that horizon is not 
considered 

British geologists naturally turn first to the 
British section, which is the least complete The 
author makes a heroic attempt to deal with the 
problems of the Scottish Highlands and gives sum 
manes of the vanous classifications Prof von 
BubnoS appears to favour the VU/WS of Frodin, 
according to whom the Scottish metamorphic rocks 
conform with the conclusions of those Scandinavian 
geologists who accept the Palseozoic age of large 
areas of their orystalbne schists The book repro 
duces a sketch map by Frodin that represents the 
schists of the Scottish Highlands as the metamor- 
phosed representatives of the Ordovician tmd 
Silurian rocks of the Southern Uplands The evi- 
dence from Ireland appears, however, to negative 
that view conclusively 

There are occasional verbal sbps m the Bntish 
section, such as ‘ m Lancaster ’ instead of Lanca- 
shire, and ‘ soherts ’ for cherts, while ' Jorkian ’ is 
unfamiliar for Yorkian, and ‘ Canal ’ for English 
Channel The volume is large and expensive, but 
it IB illustrated by 201 excellent figures, which are 
mostly sketch maps and sections, with theoretical 
diagrams to Bummarlse the author a mterpretation 
of the epeurogipo movements that controlled the 
depth and character of the deponts Unfortunately, 
the map of the German Vansoan Mountains, whi^ 
like many others is after Kosmat, has been pnnted 
upside down m reference to the legend, so that use 
of this instructive figure requires constant mversion 
of the book to compare its elaborate shading with 
the explanation J. W Q 

,»ro 3189, VoL. 126] 


Bird Studies. 

(1) Bntuih Btrda By F B Kirkman and F C B 
Jourdam Pp xvi + 184 -1-202 plates (London 
T C and E C Jack, Ltd , 1030 ) 21« net 

(2) The Btrda of Tnopicaf WeH Africa with Spectdl 
Beferenee to ihoae of the Oambta, Stem Leone, the 
Odd Coaat and Ntgerta By D A Bannerman 
Published under the authonty of the Secretary of 
State for the Colonies Vol I Pp lxxv-)-376-l- 
10 plates (London The Crown Agents for the 
Colomes, 1030 ) 22« 6d net 

(1) fTlHE shelf of works of reference on British 
JL birds IS now so crowded that a new book 
must have special merit to be welcome as an addition 
This requirement is well fulfilled by the volume 
which comes from two well known authorities, Mr 
Kirkman and Mr Jourdam, with two hundred 
coloured plates by a group of artists — ^Winifred 
Austen, G E Collins, H Goodchild, H Gronvold, 
G E Lodge, and A W beaby The plates, among 
the best of their kind both for utility and for pic- 
torial merit, were published nearly twenty years 
ago m the monumental ‘ British Bud Book " edited 
by Mr Kirkman Theu reappearance hero, excel 
lently reproduced, m a single volume of moderate 
size, will be convenient even to possessors of the 
larger work, and wiU also bnng them withm the 
reach of a wider public 

Tho text is new and adequate to the purpose It 
consists of a bnef account of the appearance, range 
and habitat, nest and eggs, food, and usual notes of 
each species, oonvemently placed to face the corre- 
sponding plate The information given is accurate 
and up to date withm its soppe, but no gene^ 
description of habits is attempted There is text 
also for the rarer species which are not figured, and 
at the end there is a senes of plates showing the 
eggs of Bntish bieedmg birds Altogether, most 
excellent value for a guinea , but the alphabetical 
table of contents has not been revised with sufficient 
care 

(2) In wntmg a book on the buds of Wrat Afnca, 
Mr Bannerman is breaking practically new ground, 
but he has immediately set a high standard The 
bulk of the volume consists of a systematic account 
of the species, giving for each the distinguishing 
characters, particulars of range, and a summary of 
the information available as to habits The volume 
before us covers only eight natural orders, and, 
with the Paaseres among those still to be treated, 
several further volumes are to be expected It is 
to be hoped that, despite the immense labour that 
must be mvolved, the author will be able to 
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complete tiie work m the near future and bo lot tt 
achieve its full measure of utihty 
That the work will be most useful cannot bo 
doubted Mr Baimerman has aimed not only at 
settmg down ezistmg information, m which there 
are neoessanly many gaps, but also at facihtating 
further additions to knowledge of the subject At 
present, many potential observers in our West 
African colonies are hampered by the lack of means 
for identification, and opportumtios for gaming 
valuable information on habits and economic status 
are thus wasted Mr Bannerman has therefore 
supplemented the account and figures of the species 
by the addition of two useful ‘ keys ’, one pictorial 
and the other verbal, to assist the observer to 
classify and identify the buds The practical 
importance of the subject, from an economic point 
of view, IB oncouragmgly recognised by the financial 
support to publication given by the West African 
Governments, and by the preface contributed by the 
Secretary of State for the Oolomos 
Matter of much general interest is to be found m 
the preliminary chapter m which Mr Bannerman 
ably discusses the relation of vegetation belts to the 
distribution of bird life The region mcludes belts 
of desert, either wholly barren or with the scant 
Saharan vegetation of savanna, either of the 
thorn scrub type or grass woodland , and of rain 
forest , while smaller areas show the mangrove, the 
freshwater swamp, or the ‘ montane ’ types of 
vegetation Each kind of area has its character 
istic bird association The virgin forest, with its 
‘ closed canopy above and its twiht, almost im 
penetrable depths, has indeed two distinct associa 
tions, the hombills and parrots of the tree tops beii^; 
almost in a different world from the guinea fowl and 
ground doves that wsdk below a third type of 
avifauna is found m secondary forest 
Several general points stand out The vegeta- 
tion belts stretch mainly right across the continent, 
so that latitude makes more difference to bird life 
than longitude Then there is the similanty of the 
avifaunas of the various widely separated mountam 
ranges Striking, too, is the statement that equa- 
torial forest constitutes a greater bamer even than 
utter desert to the spread of native species or to the 
passage of northern migrants the extent and 
oontmuity of the forest zone m the west as com- 
pared with the east, indeed, seems to be one of the 
chief factors influencing routes of bird migration m 
Africa Truly, as Mr Bannerman says, “ Natural- 
ists who find themselves m West Africa need not 
allow time to weigh heavily on their hands I ” His 
book will certainly help to direct their aotIvitieB 
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Handbvch der PharmaLogfumt Herausgemben 
von A Tschirch Zweite, erweiterte Auflage 
Liefening 1 Pp 112 (Leipzig Bemhim 
Tauohmtr, 1930 ) 8 gold marks 
Pbov TscmBTH s handbook of pharmacognosy, the 
pnbhoation of which was commenced m 1909, ha* 
proved to bo such a mine of information to all 
interested m crude drugs that the appearance of a 
new edition will undoubtedly meet with general 
approval In the course of the twenty one years 
that have elapsed smoo the issue of the first part, 
the study of drugs has been so vigorously prosecuted 
and with such important results that many additums 
and corrections were necessary , m fact the early 
parts were m many respects out of date It is 
obvious that the task of rovising a work com- 
prising some 4000 pages and embracing pharma- 
cognosy, botany, chemistry, and several other 
scionooB, was an almost impossible task for a single 
mdmdual, and the news that the author has obtaum 
the collaboration of other experts for cortam 
sections of the book will be umversally welcomed 
It 18 expected that the revision will be completed 
in about throe years and that the sire of the work 
will be increased by about 1000 pages 

On comparuig the lirst part now published with 
the corresponding part of the first edition, it is 
evident that this revision is being very carefully 
earned out and that much now matter is being 
mcorporated Enturely now, for example, is the 
truly remarkable list of medicinal plants used 
in we alloMthio and homoeopathic treatment of 
disease The section on the collection and cultiva- 
tion of medicmal plants has been entrusted to 
Dr W Himmelbaur, who, with Prof de Qraaff and 
others, has contributed so much to the revival of 
mterest in this department of pharmacognosy In 
this section numerous additional maps and illustra- 
tions have been mcorporated Quite apart from 
the information given m the text, the very com- 
plete bibliography will be mvalnable to resoaroh 
workers , for example, m the list of plants grown 
m East Prussia the number of references has been 
more then trebled The utility of microchemical 
reactions, of microsublimation and of examination 
by means of the quartz lamp, all method of 
comparatively recent mtroduotion, receive adequate 
attention, which serves to show the thoronghnew 
with which the revision is being oamed out The 
author and his collaborators are to be oongratulated 
upon the results of their work. 

A NamUtve Hiftory of AvuUton By John Qold- 
strom Pp XU + 319 +32 plates (New York 
The Macmillan Co , 1930 ) 17s net 
" A Naubativk History of Aviation ’ is a title 
both bifid and comprehensive enough to suit the 
most captious person Unfortunately, this book 
falls far short of justifying either of these adjec- 
tives One of the most essential requirements of 
the historian is a sense of proportion, unleas he 
is producing an enoyolopsBdio production con- 
toiumg to many volumes ‘ Scusors and pasta ’ 
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may have kettimate fonotiona, bat they oie not iat 
the wnter of hutoiy, as their use means saonfioing 
whole batches of facts contained in the lopped on 
portions Precis u rather his refuge 
The author s extensive use of inverted commas 
admits that his book is prmoipally culled from 
other sources, as indeed any history must be , but 
his editing of the subject matter at his disposal 
18 out of proportion He states that Countless 
centuries of heroic failure must be summanred 
m a chapter , and then proceeds to devote uhole 
chapters to such subjects as Women m Aviation 
and The American Air Mail Such thmgs have 
occurred only in the last few years and are then 
merely episodes 

Lack of perspective is marked m the autihors 
choice of subjects and illustrations Amoncon 
aeronautics receives a far larger proportion of 

K than its share m the worlds aeronautical 
y merits This is understandable in a book 
written and published m the USA National 
pndo IS wholly admirable but it is out of place 
under the title that this book carries The book 
goes even further than this in publishing a photo 
graph of the author with a deuvery of U S A air 
mail Surely the decision as to the historical 
importance of that could better have been left to 
posterity 

Its hrmtatioiu are redeemed to a certam extent 
by an extensive bibliography, which mentions 
other sources of historical wowlcdge, but this is 
by no means up to date, especial!} with regard 
to European publications 
As a ooUeotion of short historical studies Hie 
book provides instructive and amusing reading 
It should never have been submitted to the world 
of senouB technical histoiy under so ambitious a 
title Coram non judtee 

The EleetTK Wtnng of Butidtnga By F Charles 
Raphael Pp x + 268 (London bir Isaac 
Ibtman and l^ns Ltd 1930 ) 10s 6d net 
Thjbrb are many practical hmts m this httle book 
which appeal to common sense, although from the 
point of view of the ordinary eloctnc wireman they 
are quite unorthodox The author pomts out, for 
example, that the winng of many houses u spoilt 
by jdaoing the wall sockets mdiscnminately without 
regard to the position or character of the apparatus 
to be connected to them It is as absurd to place 
the wall socket for a floor standard lamp or vacuum 
cleaner three f^ from the floor as to put one for a 
table stondord at floor level, if the table is to be 
against the wall It is qmte right to put the wall 
socket for an electno fire on the skirtuig, but the 
almost universal practice of placing the switch there 
as well 18 f oottilll It H true that this saves the cost 

of a wood block and a few feet of wire, but this 
saving oi a shilling at two on capital cost is only 
effected by compelhng people for ever afterwards to 
stoop down to the floor when they want to switch on 
or off the electric fire The book finishes up with 
a useful chapter on bells, telejfliones, fire darms, 
andradio As a rule, it is advisable to have all tiiese 
kinds wiring done before the building u actually 
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furnished In the case of tdephooes, however, it 
18 sometames difSonlt to tell which is the most suit- 
able place for them before the house is furnished, 
and hence surface winw is very frequently used 
for telephone work l%e proper wiring of all 
electno radio receiving sets deserves spemal care 
Unless the Institution of Eleotnoal Engmeers 
Winng R^ulations, published m June 1928, be 
followed, there may be danger from shook or 
fire 

Calculus By Prof Egbert J Miles and James S 
Mikesh Pp xm+^ (New York MoUraw 
Hill Book Co , Inc , London MoOraw Hill 
Publishmg Co , Ltd , 1930 ) ISs Od net 
To the student reading natural science as hrs main 
object, this book will have a dehmte appeal A 
considerable number of well chosen examples of 
the use of the denvative m hydrostatics and m 
pumping machines is an unusual feature The 
authors state that, m the earher part of the book at 
least, they purposely reject the delta notation, 
with the object of making the transition bom con 
ventional a^bra easier for the averam reader 
This seems a somewhat needless scruple, for it onl} 
means greater diflioalty at a later atom when the 
methods of the operator calculus haie to be 
mastered in these days this branch of the sub 
jeet IB finding new apphoations 

Nevertheless, one gets the impression that the 
authors mtend^ to produce theu work, in the first 
plare for the pure mathematioian rather than for 
the physicist or engineer If this is so, they will be 
less successful for the treatment throughout ten^ 
to be more careful of the reader s supposed attam 
ments at each stage than la quite compatible with 
perfect ngour 

That the volume will prove helpful m a variety 
of ways 18 eortam a special aoid of tommenda 
tion IS due to the publishers for the excellence of 
the graphs, which really do enhance the value of 
the book 

Optical Rotatory Power a Otneral Lhaouenon held 
by the Faraday Society, Apnll9W Pp tv+265 
461 (London The haraday Society, 1930 ) 
lOs 6d 

Thc reports of discussions held by the Faraday 
Society are always welcome Naturally, a senes 
of individual contributions lacks umty of aim to 
some extent, but a certam freshness of outiook 
results, which is all to the good The meeting 
itself has been described at some length m our 
columns (Natubb, May 17, 1930, p 762) , httle 
therefore remains but to direct attention to the 
appearance of the papers in book form 
The memoirs by Dr Temple, Dr Kuhn, and Prof 
Ewald contain the vital pomts at issue , probably, 
however, m no case has the last w<»d bMn said on 
a subject unusually mtraotable Right- and left 
handed forms of active moleoules oertwily possess 
stabihty and yet the new mechames has no solu 
turn of these facts to offer Workers will be grate 
ful, none the lees, for ^e resulte of a deouedly 
mterestmg conference 
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Letters to the Editor 

[T^ EdOor does not hold hmsdj responsMe for 
opmtans tamtesotd by hss correspondents NeUher 
can he tmdertake to return, nor to correspond loUh 
the vrUers of, r^eeted manusenpts intended tor this 
or any other part oj Nat 0 iub No notice is taLen 
oj anonymous communications ] 

Constitution of Tungstsn 
ArrxB many earlier unsuccessful attempts, 1 have 
now obtained the mass spectrum of tungsten As in 
the oases of the lighter members of the same group, 
ohromium and molybdenum, success was made 
possible by the preparation of the volatile carbonyl 
W(CO)^ by Dr A V Orosse of Berhn It was to be 
expected from the greater atomio weight that the 
plmtographio effect would be feeble and only by means 
of very Benmtive plates wore Imes of satiMaitory 
intensity obtained 

Tungsten proves to have four isotopes of which 
the strongest two give lines of practically identical 
mtounty Ihe mass numbers and provisional relative 
abundances are as follows 
Mass number 18i 183 184 186 

Percentage abundance 22 b 17 2 30 1 30 0 
The packing fraction has not been measuiel with 
accuracy but the position of the lines i dative to those 
of mercury proves thiir corresixindence to whole 
numhers within one pait in two thousand and the 
packing fraction curve also buggests a soro value 
Adopting this we get for the atomic weight on the 
ahenucaT scale 183 06 in good agieement with the 
value 184 0 now m use ]< W Aston 

Cavendish Laboratoiy 
Cambridge, Nov 28 


The X-Ray Interpretation of the Structure and 
Elastic Properties of Hair Keratin 

Bfobnt expenmenta > earned out for the most part 
on human hair and vanous types of slieep s wool 
have shown that animal hairs can give nso to two 
X ray fllne photographs according es the hairs are 
unstretohed or stretched and that the change from 
one photojgrc^ih to the other corresponds to a revers 
ible transtermation between two forms of the keratm 
complex Hair rapidly recovers its original length 
on voting after removid of the stretching force and 
either of the two possible photomuphs may bo pro 
duced at will an mdefinite number of times 
e tjmical fibre photographs le tliat they 

arise from crystallites or pmudo oiystaUitee of which 
the average length along the fibre axis is much larger 
than the average thickness and udiich are almost 
certainly built up in a rather imperfect manner of 
molecular chains — ^what Meyer and Mark ' have called 
Hauptvalemdeetten — running roughly parallel to the 
fibre axis 

Hair photographs are much poorer m reflections 
than are those of vegetable fibres, but it is clear that 
the a keratin, that is, the unstretohed form, is oharoo 
tensed by a very marked penodioity of 5 16 A edong 
the fibre axis sod two chief side spacings of 9 8 A 
and 27 A (T mean valiw), respectively, while the 

loite of 8 4 A aiong tlw fibre axis m oombination { 
with Bide spaoings of 9 8 A and 4 66 A , of which the 
latteris at least a second order reflection The /S form 
beoomee apparent m the photographs at extensnms 
of about 26 per oent and oontmuea to moreaae, while 
the a form fades, up to the breaking axt^uiion m 
cold water, vdildi is rarely above 70 per oolt Under 
No 8189, VoL 126] 


the action of steam, hair may be stretched perium 
still another 30 per cent but no other fundamental^ 
new X ray photograph is produced The queation is 
thus imnoMiately rauMxl as to what is the simificanoe 
of a ciystallographically measurable trannormation 
mterpolated l^ween two regions of similar extent 
where no change of a comparable order, so far as 
X ray photographs show, can be detected 

The elastic properties of hair present a complex 
problem m molecular mechanics which up to the 
present has resisted all eSorts at a satisfactoiy ex 

e anation, either qualitative or quantitative Space 
rbids a detaileil discuHhiun here of the almost be 
wildonng senes of changes that have been observed, 
and we sliall merely state what now after a close 
examination of the X ray and general physical and 
chemical data, appear to be the most fundamental 
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(1) Hair m i old water may be stietclnxl about twice 
as far, and hair in steam about three times as far, as 
hair which is perfectly dry (2) On the aveiage, hair 
may be stretched (m steam) to about twice its original 
lenrth without rupture (3) liy suitable treatment 
with steam the discontmuities in the load /extension 
curve may be permanently smoothed out the original 
zero IS lost so that the hair may be even contracted 
by as much as one third of its original length, and 
elMticity of form may be demonstrated in cold vatar 
over a range of extensions from 30 per cent to 
+ 100 per cent (4) The elastic behaviour m steam 
IS complicated by temporary sotting of tiie elastic 
cham and ultimately by a permmient setting of 
that part which gives nse to ihe fibre photograph 
(6) That part of the elastic cham which is revealed 
by X rays acts m series with the proceduig and sub 
sequent changes 

On the basis of these properties and the X ray data, 
it 18 now possible to put forward a skeleton '^of the 
keratm complex which givea a miantitative interpreta- 
tion of the fundamentals, and may later lead to a 
correct splution of the details The skeleten model 
IS shown m Fig 1 It n simply a peptide chain 
folded mto a sense of hsKSgims, wito the precise 
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nature of the ude links as yet undetermined Its most 
important features may be summarised as follou« — 
(1) It expluns why the mam penodioity (5 IS A ) m 
unstreton^ hair oorresponds so oloaely with tiiat 
whudi has alreadv been observed in cellulose, ohitm, 
eto , m which the hexagonal glucose residues cue 
link^ together by oxygens (2) When once the side 
hnks are freed, It permits an extension from 6 IS A 
to a simple ug/ag ohcun of length 3 x 3 4 A , that is, 
98 per cent, and also allows for possible contraction 
be)ow the original length, without altering the mter 
atomic distances and the cuigles between the bonds 
(3) It explcuns why natural silk does not show the 
long nuige elasticity of hair, smce it is for the moat 
part already m the extended state,* with a chief 
penodioity of 3 S A Wo may now hope to under 
stand why it is that the photographs of /3 hair and 
silk are so much alike (4) It gives a first picture of 
the ‘ lubricating action ’ of water and steam on the 
chain, smce X rays show that the ilirection of attack 
18 perpendicular to the hexagons and that tins spaomg 
remains unchanged on stretching h urthermore, it now 
seems dear that the now spaomg. 4 65 A , is related 
to the old by the equation 27/(3 x 4 66) - 3 x 3 4/6 16 
(very nearly) that is, the transformation elongation 
takes place directly at the expense of the larger of 
the two side spaomgs In the particular arrangement 
of the hexa^ns shown in the model the side chains 
occur in pairs on ea<h face, and it may well be that 
the action of water is the o]iening up of an mtemal 
anhydride between such adjacent side chains (6) The 
chain bemg built up of a succession of nng systems 
stabilised emd hnked together in some way by side 
thams of the various ammo acids, we have hero an 
explanation of the well known resistance of the kera 
tins to solvents and enzyme action In addition, each 
hexagon ts effectively a diketo pipenume nng, an 
mterestmg point in view of the evidence which has 
been brought forward by Abderhalden and Komm * 
that such groups pro exist m the protein molecule 
It may also throw light on the stunulatmg researches 
of Troenaegaard * (6) There aie three pnncipal ways 
of constructing the model, according to which moup 
lies at the apex of a hexagon It thus affords an 
explanation of the apjiortioning of a transformation 
mvolvmg a 100 pei cent elongation into three approxi 
inately equal regions which may be opened up in 
turn under the influence of water and temperature 
and other reagents ihe moihhoation shown m the 
model must be ascribed to the crystalline phase, smce 
it would, alone of the three, be exjieotcd to give nse 
to a strong reflection at 5 15 A , as m the a photo 
graph 

A detailed account of the above work will be pub 
lished shortly W T Astbuby 

H J Woods 

Textile Physics Laboratory, 

The University. Leeds. 

Nov 15 
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Electrode Potendale in Air-free Electrolyte 
Thb following somewhat wide problm is of very 
considerable praotioal importance 
What potential will a metal surface assume when 
It IS immMsed m a salt solution which oontuns none 
of ite own ume, under different oonditians of aeration, 
pH and ealt conoentration, and what conditions 
oefdirol this potential T Suidi praotioal mattars aa 
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oorroeion, and m genoral the behaviour of metid 
surfaces m ordinary mroumstanoes, depend on the 
answer 

Woric wu undertaken m thu laboratory some tune 
ago with t^ view of discovering the oontrolhng 
factors m connexion with the above problem, for 
though a great deal of special experimental data is 
available, very little systematio knowledge seems to 
exist regarding the potential of a metal m such a 
solution It was recognised that the problem must 
be attacked m two sections, first, with the solution 
completely air free, as an oxide film m most oases 
greatly modifies the electrode potential, and seoondly, 
in the presence of air 

It IB felt to be worth while at this stage to review 
the conclusions so far arrived at m air free conditions 
They are drawn from a oertam amount of unpublished 
work, together with some that has been published * 
The ooncTusions are arrived at principally as the result 
of a study of the three metals iron, zmo, and cadmium, 
although rough experiments have hem made with 
other metals They are as follows 

(i ) A ateady rtproducMa potential can be obtained 
in air free eolution When an electronegative metal, 
previously exjHMed for some time to air, is immersed 
for some hours in an air free electroljrte which is not 
strongly alkaline, it attains a steady reproducible 
potential, even m the absence of its own ions m the 
body of the electrolyte, Mid even when its salt with 
the amon of the elMtrolyte is soluble Exceptions 
anso in the case of metals made strongly passive bv 
expoeure to air, such as aluminium and stainless steel 

(a ) Dependence of ~ 

When the electrode li , ^ 

this reproducible potential is detormuied by the pH 
of the solution and variM with it As might be ex 
peoted. It IS independent of the pH, except in con 
centrated acid, when the electrode has an over 
voltage high compared with its deposition potentud, 
like cadmium or unc It must bo remembered t^t 
this discussion applies to ngidly air free conditions, 
and in such a case with the efeotronegativo metals 
mvestigated, the overvoltage of which is high, there 
was no mdioation of behaviour as metal metal oxide 
electrodes Iron, on the other hand, when the elec 
trolyte was alkaline and the electrode was probably 
not behavmg directly as a hydrogen electee, did 
give evidence of acting as a inetal-metal oxide 
eleotiode, and variation of potential witii pH still 
took place 

(lu ) Effect of anum concentration Ibe conoentra 
tion of the anion m the solution does not affect the 
electrode potential where this is controlled by pH, 
but it does do so to some extent where such is not 
the case, for example, the potential of a pure cad 
mium electrode is about 70 millivolts more positive m 
N/2000 normal potassium chloride than it is m normal 
potassium chlonde In N/2000 potassium chlonde. 
the electrode is at a potential oorreeponding to a 
concentration of about N/2000 cadmium ions It 
appears probable that there is a tbm lajrer of ions of 
the metal of the electrode m close contact with its 
surface, the concentration of the layer being deter- 
mined by the amon conoentration m the body of the 
solution 

(IV ) Potential not determined by eletOrode metal tone 
wi body of «o{w(ton In the oara of a metal having a 
low hydrogen overvoltage, the potential aa expected 
IB much more positive tnwi can be aooounted W by 
metal ions which have come mto the deotrolyte 
solution from the eleotrods itself or from an oxid(e 

film 

But this was found to be the case with metals of 
high overvoltage as well, for example, idmi the 
potMitial of a cadmium deotrode was sooh that the 
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oonoeatmtion of its ions aooording to the Nemat 
tiieorv should have been NIIO.OOO, it was aotualljr 
found bv direct ohemioal analysis to be loss than 
^/100,000 

Attvmpted gmerahaatton of tohoU poattton When 
there is no sensible oonoentration of the ions of a 
metal electrode m a solution, and the electrode is not 
covered by an oxide film, its potential » detmmned 
by pH if its hydroBMi overvoltam is positive to the 
deposition potmtial which it would have m a solution 
of the order N/lOW m its own ions When this is 
not the case, the potential is controlled by anion 
oonoentration, probably acting through a Mm of 
electrolyte m contact with the metal with a oonoen 
tration of electrode metal lonsof the order of ^/10,000 
It is hoped later to mveatigate further the reason 
for the reproducible potential attorned by high over 
voltage metals, but for the present it is mtended to 
study aerated conditions, anil for this reason it has 
been thought well to summarise previous work m 
whioh air was strictly ex61uded 

Our be%t thanks are duo to the Commonwealth 
Council foi boientific and Industrial Research 
(Austialia) which by a generous grant has made this 
work possible 

A L McAulay 
G L WUITK 
E C R Spookkr 

Physics Laboratory, 

University of Tasmania, 
bept 13 

■ MiAuUy and Baatow J C S p 81 19.9 HeAalay and White 
JC t p 04 1030 


Raman Spectra of PInene 
In a series of researches to be pubhshed in full 
shortly on the Raman si>ectra of cf and I pmene 
m the liquid condition, we have observed near the 
Ime r s 23257 (cormspondmg to the Raman r - 1454 
excited by the Ime \ 404 6 of mercuiy) a senes of 


•«-4d6BMsl 
-4-434 7 MS U 
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Haman 
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eight linea, very weak, sensibly at the same distance, 
and the distances of which from the Raman Ime 
above mentioned can be represented to a good ap 
proxnnataon by the lelatiain 5raB(4m+4),* whiiin, 
as IS wMl known, oorresppnds to the swim of Raman 
fiequencies of rotation relative to the rotator with 
flxM axis By puttmg B -e 16, the mean diffl«r- 
enoes b otw es n ^ouliUeif and observed values amount 
to d: 0 017 per cent. The value of m should corre- 
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spond to the even senes, namely, 8, 4, 6, 8, etc 
Supposing the rotator composed by two atoms of 
H of one CH, rotating round the caibon atom (con 
Bidenng that the Raman frequency r «i 1454 is attn 
bated* to the transverse oscillations of the two H 
atoms m the group CIL), we calculate, from the value 
of B, that the distwce between the atoms of hydrogen 
and carbon m the ClI, group is 1 16 x 10 * cm , m 
good accordance with the values published by 
Meoke * namely, 1 13 x 10 ‘ <in In view, however, 
of the difficulty of obtammg good vibration and 
rotation spectra m liqmds with complex molecules, 
we merely direct attention to the comcidenoe ob- 
served (working with a spectrograph with smaU 
dispersion) , wo mtend to repeat the woik with 
higher dispersion, before giving a deflmte mterpreta 
tion to the results G B Bonino. 

P Ckliji 

Laboratory of Physical Chemistry 
of the Royal University, 

Bologna, September 
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The Wave-length of X-Rays. 

It 14 well known that determinations of the wave 
length, X of X ray spectral linos, which have recently 
bem made by means of Ime gratmgs, do not agree 
with those found by ciystals, the ciystal values being 
0 1 to 0 3 per cent leas than the line grating values 
In this use of line gratings the angles of mcidenoe and 
diffraction have been small and have proved difficult 
to measure, but the accuracy attained m some of the 
observations of X (for example, that of Barklm for 
aluminium Aa) is probably not loss than 1 m 1000 
In the crystal method, relations of the form nX - 
2d sm i and d* eMipF (t, electronic charge , F 
faraday , M, molecular mass , and p the density of 
the crystal) are used to find X, and the angle of refleo 
tion 0 has been measured with high accuracy Bmoe 
M, p, and F are subject to smallei errors than e, the 
diBeareoment in the values of X found by the two 
methods is usually attnbiitod to an error of 0 3 to 
0 9 per cent in the accepted value of e If the pre 
cision of the gratmg metnixl could be increased, these 
relations would be available to hnd the eleotronio 
charge more accurately than it is known at present 

The precision with which the wave lengths of the 
Imes of the spectrum in the optical region are known 
has enabled many problems in physios to be solved, 
and it 18 probable that improvement m the absolute 
accuracy of X ray wave lengths will prove of similar 
value 

In X ray spectrometry up to the present the grat- 
mg appears always to have been used to measure 
wave lengths not relatively but absolutely, and this 
mvolvee the precise detennmation of sd^I angles 
In the light of experiments we have performed, it 
would iqipear to be possible to use RowuuuEs method 
of the oolnoidenoe of Imee m different orders of the 
gmtmg speotrum over the whole spectral region from 
the optical to X rajra It should be noted that tils 
absolute errors m Rowland’s wave len^ tables do 
not imply any failure of this method, and from Elayser’s 
oomparuon of Rowland’s values of X with mteneto- 
meter values it appears that the metiiod has a prs- 
Qision of one m a milhon m relative determinations 
m the optioal r^on 

One oil the dimoulties to be anticipated m extending 
tbs methods to the X ray region is tiiat, osrmg to the 

small angle at which X-rays ue refleoted at tile surfaee 
of a sohd, the metiiod would fail m that region. Using 
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a plane glaae grating of 10,800 Imes to the moh, a 
vacumn meetrogn^, and X ray tubemth a naphite 
target m the same vacuum, we find that the K Une of 
oarbon can be ]^otogra|rfi^ from the IStii negative 
order to the ISth poutive order, or over a range of mX 
fromOA toSlOA Inthisway.usingaamalldiaperuon, 
the oarbon K Ime has been compared with the oopper 
Im and JA Imea m their second and fourth orders, the 
wave laigths44 7 A and 44 8 A being obtained for the 
oarbon hne relative to 13 S2 A for the oopper Ime 
The approximate oomoidenoe of different orders has 
also bc^ used to compare the wave Iragth of the 
first order K Imes of araminium bnee reflected from 
a sugar orjrstal with the wave length of the Ka^cu 
oopper Imee m the 6th and 6th orders We find 
A1 Xa,a, -8 818 A relative to Cu Xaja, - 1 6802 A 
T H Laby 
R Bingham 

Univwsity of Melbourne, 


Structure of Hydrogen Sulphide, Hydrogen Selen- 
Ide, and Nitrogen Dioxide at Liquid Air Tem- 
perature 

In connexion with previous detennmations of the 
Rtruoture of solid a mtrogen * and of sohd carbon 
monoxide, we have during last year earned out a 
structure analysis of sobd hydrogen sulphide, hydro 
gen selenide and nitrogen dioxide by means of powdor 


U appear elsewhere, but 1 want here bnefiy 


four moleoulee The sulphur and seTemum atoms are 
arranged m a face centred lattice If the hydrogen 
atoms are to be mven definite positions m the lattice, 
a discussion of all possible arrangements leads to the 
result that the atoms of a molecule must be situated 
on a straight Ime 

The most probable space group would bo T*. if the 
molecule is asymmetne, and T*,, if it is symmetne 
Tor the side of the cell (a) and the density (f) we 
found for hydrogen sulphide, 0-6 76 A ,|i-117, 
for hydrogen selo^e, a=6 10A , a-234 


Isomorpliiim and Chemical Homology. 

In April 1929 I published a paper on “ Monofiuor 
phonihono Aeid am the Similarity of ito Salta to the 
Sulphates” m the BenahUi der DetOsehm Ohumaehm 
QutUtehaft, p 793 I sUted that I had suooeeded m 
prepanng the monofluoiphosphatee, which 1 desenbed 
in detail and also that the ion FOJB" shows all the 
properties of SO/ I pointed out that the salts of 
monofiuoiphosphono acid resemble completely the 
Bidto of smphuno acid and that the orysUdlograpbio 
investigation of the new salts was being earned out 
1 considered that the reasons for the siinilanty of 
ohemical proportiee of the two ions lay m the similanty 
oif the raihi of the two oential atoma, m the equality ol 
their oo ordination number and of the eleotno charges 
of the anions and also m the equality of the volumee 
of O' and F' At the end of the paper I stressed the 
foot that this mvestigation was still m progress The 
direction in which the mvestigation was b«ng con 
tmued 18 revealed m a petition which I addreswd on 
April 20, 1020, to the Notgememtehaft der deuUcKm 
WxatenKhaft which contains this statement “mono 
fluomhosphonc aoid H,POtF resembles sulphunc acid 
H18O4 BO closely that it even gives alums, which are 
isomorphous with ortlmary sulpwte alums” Smoe the 
(liscoveiy of alums was to be loreeeen by anyone after 
the publication of these facts, I delayed immediate 
pubuoation of the now lesults, smoe they did not 
involve any new x>omt of view 

I was, therefore, surprised to see m Natube of 
Aug 30, p 810, a paper by Sir P C Ray on monofiuor 
phosphates in spite of my notice that mv work waa 
being contmued Amongrt other matters he prepared 
tho alums which were to be foreseen He alw de 
soiibed as quite now facts his results, which he obtained 
with the aid of the conclusions which 1 had already 
mdioated, without any mention of my name or ac 
knowledg^ent of my work Moreover, he did not 


Sohd mtrogen dioxide has also a cubical structure, 
but muob more oompboated than that of hydrogen 
sulphide and selemde 

The side of tho elemoitary oell (o) is 7 77 A The 
density of solid mtrogen dioxide was detennmod 
■eparatefy to be 1 93, which gives six molecules in the 
oeiu All Imes obsoved fulfil the oondition th san 
even number, which means that tte lattice may be 
regarded as oomposed of cube centred lattices 

After having discussed all space groups fulfillmg 
these oonditums, we find T* to be the only ene possible 
This space group gives one parameter for the mtrogen 
atom, and three parameten for the oxygen atoms 
By making oertam assumptions regarding the limits 
for the nearest approach of the atoms, we have sue 
ceeded m determmmg the parameters so as to give a 
remarkably good agreement between observea and 
oaloulated mtensities 

A more detailed description of this rather oomph 
cated Btruotnre will be reserved for a subsequent piqier 
L. VSOABD 

Physioal Institute, Oslo, 

Nov 6 

> L. ▼■■aid, M / Phgt H, 49T, IMS 
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widely oirouiated joumalB, and was indeed abstracted 
mBnhBhChtmv)alAh»traet9,\6{ A,p 663, and in the 
Ohem ZtntralMOUl p 2626, and m Amertcon Ckemtcof 
AbttracU, vol 23, p 4003 

WnxY Lanob 

Chemisohee Institut, « 

Univemtftt Hoilin, 

Dot 30 


Raman lines of Simple Polyatomic Moleculea. 

In the course of a study of the struoture of sinmle 
polyatomic molecules, the Roman spectrum of hydm 
Bine, NtH., was obtained with the view of find 
mg the R^an line or hnes which oorreqioiid 
to the symmetnoal vibration N N in polyatomio 
moleoulee We should expect to find a Ime m the 
neighbourhood of 1600 om but the hydraune 
speotnim showed three Imes of roughly equal mtema^ 
at 8106 om >, 8270 om ^ and 83£t cm along wito 
a very doubtfol hne at 1720 om > These three Imes 
are ooviouBly due to N H vibratKHis. and it seams 
ounous that the symmetnoal vibration should be so 
weak (if present at all) m the spectrum of this moleoule 

HydroEine hydrate, N^H4H|0, gave the same three 
hnes but with vsiy mum weaker mtensity for com- 
parable tunes of exposure Both gave much oon- 
tinuous background, especially the latter It appeon 
from the results ol other worimn on pClyatbnue 
molecules that the vibratum frequenmea which tom 
im with greatest mtsnsity m the Rsmsn efieot are 
those wlmh ocnespomd to symmebioal (inactive) 
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vibrationR of the molecule It had been hoped that 
a oompaneon between the hydraeme and the hydra 
xine hydrate spectra would show a difference m the 
mtensity of the Ime oorreepondmg to the N N vibra 
turn in each molecule, but the results are so far 
mdeoiBive on this pomt 

It 18 of mtereet to compare the three hnes of 
h^drasme with the three Imes which Dauie (Tratu 
Faraday Soo , Deo 1920) gets m hquid ammoma, 
namely, 3210 cm 3300 cm >, and 3380 cm > 
Ammonia gas shows only one line at 3330 cm aooonl 
mg to Wood (PM Mag , 7, 1929) and other workers , 
and It has been suggested that the triplet in the 
hquid IS the result of association mto molecules of 
the type H. N N H, On the surface, the hydrasine 
result would seem to strengthen this view, but one 
cannot be certain until the structure of hydrazine has 
been more fully worked out from its infra red, as 
wen as from its Raman spectrum The work for this 
molecule is now bemg earned out here along with 
similar work for other simple molecules and upon the 
results it is hoped that a deeonption of the exact 
selection rules mil be obtained 

O B B M bUTUKBI ADD 

Laboratory of Physical Chemistry, 

( ambndgo, Nov 11 


The Activity of Surfaces 

In recent year* a good deal of attention has Iioon 
given to the relation between the oatalytic offer t of a 
surface anil ita atnuture and in this connexion it w 
lieihans of uiterest to pomt out that the mneral idea 
underlying many theories was published by me in 
1911 (J Cfctm See, 475 ff 1911) m a qiiahtativo 
form The hvi>othosia in lolation to the specific 
problem studied, the dehydration of a salt crystal, 
was based on the view that the lattice sti ucturo of sue h 
a system was diatuibed, and that the learrangement 
of the surface (described as amorphous , in harmony 
mth the prevailing views before the application of 
the X rays to oiystal analysis hud been discovered) 
underwent a recrystalhsation, a piocc hs whu h tequirod 
time It was further pomted out that a treatment 
of somewhat simpler systems than the present, such 
an occur, for example, m the ageuig of deposited 
catalytic surfaces, wo^d probably present points of 
mtoiest and such has m fact piovod to be so 
This view of a oatalytio surface is mcompatible 
with a smooth choss lioard surface 1 he latter has 
now been recognised as inadequate Tlio opplua 
tion of the idea to heterogeneous reactions has licon 
considered by blonim (Z EUktrochem , p 4 19, 1930) 
The examination of all such surfaces by X ray analysis 
would, clearly, tlirow much light on the geiieial prob 
lem as Sloniin shows in a particular i ase Tho method 
contemplated had, however, the use of reaction volo 
city m mind J B PAariNCTON 

East Tsmdon College, 

University of Jjondon 
Nov 14 


Evolution and Ethics 

riiB oorrespondenoe m Natubb of Nov 29 under 
the heading “ Heredity and Predestination raises a 
topic of surpassing interest 

An ethical system of some kind is an essential 
adjunct of eveiy social organisation Apait from the 
social organisation to which it is related, any ethical 
system is a mere abstraotion On the other hand, a 
species mthout social organisation can have no othic^ 
system For such a species ethioeJ values do uot^ exist 
Ethical systems ore in general just as much a pro 
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duet of evolution as are the bodies of individual 
organisms If it were possible to view our own an- 
cestry suffloiaatly far back, we should be able to trace 
an unbroken senes commencing with a creature with 
out scKial organisation or tho poswbiUty of ethical 
standards of conduct and proceeding by gradual steps 
to the present stage of organisation with its relate 
stanilards, which, in conformity with the wdl known 
cbotiim of Heraobtus, is no more permanent than its 
prooursors 

Viewing tho wrorld of tho present day, it is obvious 
that a vanoty of diffenng l lluoal systems are in actual 
operation in the human as well as m other sooiol 
species It IS also obvious that the number of ethical 
s^tems which are theoietioally possible is unlimited 
The only condition that must be satished is that the 
ethical system must bo in liarmony with the society 
to which it applies i< aihng such harmony, instability 
would ensue, with results which need not now be 
pursued 

Withm the sphoie of any ethical system tho term 
‘good applied to conduct means simply that the 
conduct IS in accordance with tho dictates of the 
system Che same conduct under anotlier ethical 
system would jxissess a certain value, but would not 
necessarily bo good Consult led apart fiom all 
ethical systems no t undiict t an be assigned any etluoal 
value 

So fai as the lompaiisnn of ethical systems is con 
cemod it is imjiosaiblo to condemn one oi to favoui 
another on ethical grounds This is a field in which 
an ethical touit can have no jiuisdiction, as there aie 
no otbital piinciples on whiih it can pioteed If one 
wete to assume the siipeiionty ot one ethical syst^n. 
It would be easy to condemn all others, but such a 
prooetlino would be transparently naive 

(In the othei hand thi ic exists a court wluch does 
exorcise jiuisdit tion in this held As there is no nppeal 
against its dec isions, it is perhaps di serving of lather 
mote consideration than it retwvos Tho authonty 
of this couit dejicndH on the fact that ethical systems 
have a most jiotent selective inHutnco over the indi 
viduals composing tho society m which the bystems 
function Tlip existence ot the social organisation 
shields tho mdivicluals compiisod within it from many 
of the haAanls that aiise fiom tho external environ 
meat Fhe selcxitive effects of the external environ 
ment are thus minimiseel and their place is taken by 
the mteinnl selective activity of the society itaelf, 
exercised m accoidanco with its ethical system Iho 
moie highly elevelopcd tho sexial organisation the 
mum far reaching will this activity become Ultim 
atoly tlio evolutionaiy tiend — ^whethoi iipwaids or 
downwaifls — of tho inehviduals composing tho society 
wnll be tontrolloel pimcipally thiuugh this typo of 
social selection Ono ethical system will loM to 
degeneration and ultimately extinetioii, whde another 
will Itsicl in the opixisite diiec tion We have here Uie 
natural entenon for chscnminating between ethical 
systems We aie theieby enabled to ajiply the term 
good oi bad to any ethic al system but il sliould 
not be overlcxiked that m such application nmther 
term possesses an otbiosl connotation 

I will cHinclude by quoting m tianslation one of the 
loss familiar fragments of Heiochtus 

The Ephesians would do well to hang themselves, 
every grown man of them and leave the city to beard- 
less youths , for they have oast out Hormodorus, the 
best man among them, saying We will have none 
who IB best among us , if there be any such, let him 
be BO elsewhere and among others ’ ’ 

Huntington, 

Asoot, Berks 


Hugh Birbtu. 
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Dftennlnlsm. 

Tkx wide oiroulation and sttnwtive etyle of Su 
James Jeans’s book, ‘ The Mystenous Umverse ”, will 
probably mark a step m the orystallisation of ideas 
towards the rejeotion of any meobamoal system But 
many will ask. Why go so far, wid go no farther T 
Why have we dethrone a meohanioal system and set 
pure mathematioe to reign m its stead t The essence 
of a meohamoal system, or to give it its more general 
name, Detemunism, lequiree a single time sequence, 
prooemltng m one direction, and poatulatee that each 
state IB an inference from emy past state, the necessary 
major premiss being Causation One immense con 
sequence of Binstems ideas has soaroely yet been 
touched, — as the quantum theory underminM Causa 
tion, so relativity undermmes Determmism and every 
other ethical theory by abolishing the time sequence 

Pure mathematics diflers from this in possossmg no 
tune sequence , all its statements are mterconneotod 
BO that each impbes the others, and no statement is 
made at all other than the original axioms out of 
which it was evolved Therefore it assumes the pos 
session of complete knowledge of the theme before 
it makes any statement at all If this leculs to 
mysteries m the descnption of the universe, as weU it 
may, it is hard to see why it too should not bo rejected 
as unsuitable for the purpose, m the same way as we 
have lejeoted the animism and anthropomorphism of 
our ancestors Pure mathematics is the last thing we 
would reject if it goes number goes, for the logic 
of pure mathematics dojiends upon number , ana if 
number and the separation of objects of thought is 
discarded, all experience mer^ mto one ehimgmg 
whole incapable of exact description and oommumca 
tion to others Apparently physical science owes its 
success to havmg elected to describe Nature on the 
lower plane of abstraction, where exact commimica 
tion IS possible This is the alternative we may have 
to embrace Wo can say with Faust, Jm Anfang war 
du 1 at, and nothing more K A & 

Edinbuigh 


Embryology and Evolution 
I HAVE read with much interest Prof MacBndo s 
review entitled ‘ The Problem of Epigenesis , and I 
should like to make a few remarks upon what he says 
at t^ end lirst of all I wonder if the following 
analogy will help him, as it has helped me, to reconcile 
the conceptions of the geneticist with those of the 
embryologist In a modem motor works the oars, so 
1 understand, move along a track past a senes of work 
men, each of whom has one particular job to do, which 
IS related to what has already been done and also to 
what IS gomg to be done afterwards Now if we 
imogme wat all the parts and matenals which ore 
going to make up the finished car represent the sub 
stances m the developing embryo ana that the work 
men are the genes, we have on analogy which con be 
earned surprisingly far Not only will it give us a 
picture of normal development, but we can see, by 
altering one of the parts, now a vanation may occur , 
by altering a workmw, how ‘ sports ’ may arise , and, 
by adding a new wdoiman with a new job, how pro 
gressive evolution may take place 

There is no need for me to occupy Space m workmg 
the analogy out, for anyone con do it for himself 
what is more important is to pomt out where the 
analogy fails A motor car is a^pted for life on the 
road, and, until it is completed, it has, for all practical 
purposes, no environment at aU oomporable with that 
which bears upon on embrjro tiirou^out its develop 
meiiit So whereas a feature of a oar is simply due to 
ttjifillMttion of the workman on the matenals, a feature 
Wo. 3189, VoL. 126] 


of an animal is the result of the combined action of the 
genes and of the envmniment iqion the motenak of the 
embryo Oenes without the appropriate matenals 
can produce nothing, gmes with the appr o priate 
matenals can only produce a partially developed 
structure , but genes with the ampropnate mateiwls 
and environment con produce the fully developed 
functional character Bknoe it is that m the develop- 
ment of the frog, for example, the gill clefts, etc , are 
full developed, whereas m the Ammota, with the radical 
change m the environment of the early stages, such 
structures are only partially developed and the stages, 
to quote Prof MacBnde, are amudf^ 

Looked at from this pomt of view, two other con 
elusions of neat importance are unavoidable The 
first IS that the recap^ulation of an ancestral stage of 
the evolution of an animal, as distinct from the repeti 
tion of an ancestral character, will only occur when the 
early stage of development is paes^ m the same 
environment as that of the ancestor, which environ 
ment is different from that of the present day adult 
Only under such conditions will the genes responsible 
for the adult ancestral characters give rise to them 
all together without any great admixture of other 
features , though it must always be borne m mind that 
such sta^ m the hfe history, bemg larvae, may evolve 
on their own account and, therefore may have features 
which the ancestor never had In parenthesis, I should 
just like to add here that, so far as I know, a larva has 
never been properly defined such a definition would 
be A free livmg stage m an animal s life history 
which fends lor itself and possesses certain characters 
which it has to lose before it can become a young 
adult the possession of ponttve characters dis 
tinguishee a larva, not its lack of adult ones 
'nie other conclusion is reached thus The appear 
ance of a functional featuie is depenilent, as wo navo 
seen, upon the interaction of three things the 
matenals of the embryo, the genes, and the environ 
ment Now the foots of Mendelian inhentanoe give 
clear evidence that there need be no change m the 
matenals of an embryo for a new gene to modify the 
form, BO, m discussing the origm of a now feature, 
there is no need to consider a change m the matenals 
as one of the essential factors The fortmtous appear 
ance of a gene without the appropriate environment 
would produce a partially developed character, but, 
in actual expenence, we do not find features iij a 
partially developed condition which have never bten 
/uncttonal at any penod m the history of the race 
So the genes must, in actual fact, only arise after the 
suitable environment is present , and the only con 
elusion to be drawn from that is that thm is a causal 
relation between the two , that is, that the environ 
ment is m some way responsible for the appearance of 
the gene, which is surely nothing more or less than the 
basis of a new proof of the mhentanoe of aoquir^ 
characters G L PtrassB 

The University, Aberdeen 
Oct 29 


I HAVE reail with mterest Mr Purser’s thoughtful 
letter on the subject of my review If he wiU sub 
stitute the term race memory ’ for ‘ gene ’, we shall 
not be far apart But the gene of the Mendelian 
stands out as something that is never functional 
No one ’, said the late Sir ArchdoU Reid, “ever 
heard of a useful gene When one takes mto con 
BideraUon the fact that the Mendelian genes m Droto- 
phtla have been shown to mcreose m weir damaging 
effect on the viabUity of the organism m proportion to 
the structural change which tn^ mvol^, and when 
further it is discovwed that genes can be ortifioially 
produced by irradiating insect eggs witii X-raya — a 
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prooBM wluoh kiUa moat of tiie egge — one la dnven to 
tito oouolumon tbnt a gene is germ damage of which 
the outward manifestaUiMx is a mutation The onlv 
effect that natural aelection would have on such 
abenations would be to wipe them out In my 
opuuon, mutalaons and adaptations have nothing to 
do with one mother and only adaptations are recapitu 
lated in ontogeny E W MacBbidb 


Administration and Anthropology In India 
Tht leading article in Natvbb of Nov 2i appeals at 
a cntioal moment and must be deeplv appreciatod by 
everyone who knows anything of the jinsent state 
of affairs in India political or ai adcmii It tightly 
stresses the literary bias of reseaixh in India in answer 
to which It may bo pointed out that whereas the older 
umversitiea teach Indian languages the Unit eisity of 
London is the only English university to accept Indian 
cultural studies for the B A dogioe(Hons Aicheulogy 
Sect H) It is true that held work is non existent in 
India and that therefore the bulk of the anthropo 
logical research earned out must bo moii ot less and 
because it is at sec ond hand and divorceil from the facts 
As an outcome of this we are now faood by the peculiar 
prospect of listening to a lengthy debate and of ao 
cepting willy nilly a decision of soits upon a subjeit 
that 18 nothing else than a problem in applied anthi opo 
logy, that IS the organisation of a federal India and 
we are forced to do so with the knowledge that the 
facts ate not aocessthlc IVhatevui is done must there 
fore, be done m the dark The action taken will be 
pohttcal and not scientihc One would have liked to 
nave heard Huxley s views on siuh a state of affairs I 
The ptoblem has however been foieseen by many 
people moat of them harassed goveinmoiit officials 
who following the magnihcent Anglo Indian tradition 
of lod Sleeman Cunmngham and Meadows laylor 
have foimd time to make themselves acejuamted with 
scientific thought but woio nevoi free to imdortake 
lesesioh In spite of Risky and Thurston and the 
sohtaiy excellence of Sarat Chandra Roy it is not 
possible in tho present state of our knowledge of India 
even to begin to discuss the basic problems of Indian 
ethnology The distnct gaxetteeis aie a mine of m 
formation but they are uneoirelated comiilations 
Ihe very terminology is locking because no boely of 
scientiho opimon has over been brouf,ht to bear on 
Indian stumes If the delegates of the Round Table 
Conference wore to be suddenly and blessedly eon 
verted to science it is doubtful whethei six people, 
could bo biought before them who e^oulel speak with 
authority upon India as a whole It is not enough to 
explain the dearth of Indian aobolars by saymg that 
India w a oontment in itself and a whole compound of 
races beyond tlie ability of one man s compass So 
are China and Africa both of whie.h are academically 
well represented The only answer is that India has 
been academically neglected The remedy is in the 
hands of the teaohum IkkIios 

Incidentally, should not a candidate for the Ineban 
Civil Service know a veiy great deal about the history 
and culture of the peoples to whoso welfaie he is ele 
voting his life f It may be asked Where does the 
Indian administrator get his knowledge from T Tho 
answer u that he picks it up He oertainly cloes not 
get what he needs from the older universities 
K DK B COOBmCKCON 
(Hon See , India Research Committee 
Royal Anthropologioal Institute) 
Claire Cottage, North Road, 

London, N 6, 

Nov 29 

No 8189, Vot 126] 


Foaming of Beer 

I DO not know sufficient of cbenustiy to appremato 
the full mwanlnan of Sir Robert Robertsons oom 
mentary on my letter m NATcraE of bept 20, but I 
am convinced that the phenomena m question are not 
purely chemical and that a physical and even a 
directlv mechanie.iU explanation is at least partly 
appropriate I have m muid the air lift pump 

As a matter of mterest I tried pouring a gassy beer 
mto a champagne glass and it was quite flat But 
more convincing was a letter from a well known pro 
feasor at Harvard who stutes that the mid west hobo 
sought to combat short measure by greasing the 
inside of his tin can or pad with ordinary soap These 
hobos argued that they got enough frew air without 
dunking it The Harvard professor whoso mitials 
coincide with my first two expenmented on foaming 
phenomena and found that something like 20 per cent 
could he gamed by soaping Ho was told that the 
quality of tho beet was sueh that tho taste was not 
unpleasantly affected 

It IS permissible to observe that tho hobo did 
not use a glass vessel and to judge by his name he 
would not allow sufficient time for soap to be absorbed 
or dissolved by the beer Mrreover my Harvard 
correspondent eloes not explam why a shppery con 
tamer kills froth H S Rowklt 

89 Spencer Road C hiswiok W 4, 

Nov 9 


Ball Lightning 

In view of the interesting letter from Dr A Russell 
on the above subject m NatttbI!. of Nov 22 and his 
remarks as to tho undesirability of touching these 
mysterious globes the following case (quoted from 
F lammanon by Pr >f Ignaxio (>alii in Afem Pont Aeo 
Rom N Ltneet, 80, 281 2 1912) when tho expeiiment 
was actually tried might be of mterest 

During a stoim at Beugnon (Diipaitoinont Doux 
Sevres France) about tho year 1004 a glebe ap 
proachnd the door of a cattle shed where woie shel 
tenng two children One of the children had tho 
cKiuram to touch it with hia foot immediately a 
frightful detonation shook the walls of the farm the 
two childien were thrown to the ground without any 
wound but eleven head e f cattle were killed m the 
stable 

Prof Oalli also epiotes (i6td 27i) nian> cases of 
globes Bceompaiuod by a sound variously describod as 
blowing whistling loanng hurzmg and < ruckling 
titKLV M BOTbBY 
Ouiklables 17 Holmesdalo (, aniens 
Hastings Nov 24 

A Toy Balloon’s Long Flight 

SuKB fourth form boys here havo recently been 
carrying out several simple lesearohee One such 
researob, on air currents mcluded the liberation of 
coal gas filled balloons One flight is sufficiently re 
maikable to be wrorth reeordmg 

A Woolworth thieepenny baUoon was liberated near 
Johnstone 12 miles south of Glasgow 100 feet above 
sea level, on Oct 26 at 12 30 r m It reached Stony 
Stratford, m Buckinghamshire after a journey of 
at least 810 mdee and was picked up next day at 
10 30 A H 

Alan Hird, the experimenter, remarks The day 
was fine and sunny, in fact it sras the only officially 
’ dry ’ October day m this part of Renfrewshire, and a 
strong, steady N W wind was blowing ” 

Rdwaxd P Kayb. 

Glasgow Academy 
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The De-Natioaalisation of Helium 
ByHaioirB Miijisb 


T he disaster to the Bntuh airship RlOl still 
fresh in the pubho mind tom between sad 
memory and impatienoe to learn the flndmg a of 
experts now holding a court of inquiry has had 
as it was bound to do world wide repercussion 
Everywhere dirigible construction either in pro 
]Mt or in progress has received an abrupt check 
Whatever may be the ultimate teohmoal findings 
this court it IS safe to assume consensus of 
opimon on at least one mmt the danger of 
hydnwen the lugency of h^um In Germany the 
Zeppehn Company was engimed in laying down a 
new airship to be known as LM28 but the lesson 
was quickly learnt Complete revision of plans of 
construction was undertaken m which the salient 
factors were provision for the exclusive use of 
helium and heavy virtually non inflammable oil 
fuel in place of hjrdrogen and the BHu gas 
fuel hitherto employed in Zeppelms Clearly even 
at the expense of a year s delay Dr h ckener is in 
no mmd to chance a re enactment of the deplorable 
tra^y which we have just witnessed 

At the same time such plans might well bo 
frustrated and progiess reduced to complete 
standstill if resources of helium were not foith 
coming Since the Umted States holds a virtual 
monopoly of this valuable gas then clearly the 
question of future supplies is the ciux of the 
situation for everyone concerned Di Fckener 
announced to the American ( haml er < f Com 
merce in Berlin last month (Ttmea Nov 6) that 
the embargo on helium export from the Umted 
States had just been romovM which made practi 
eable the exoention of the revised plans for L712S 
It IS interesting to review the situation and the chain 
of events which have ma le possible this release 
Ihe onginal law relating to the export of helium 
from the Umted States is eontained in Section 4 of 
the Act approved Match 3 1*127 Public No 768 
69th Congress which states That heieafter no 
hdium gas shall be exported from the United 
States until after applu ation for such exporta 
tion has been made to the Secretan of Commerce 
and pel mission for said exportation has been 
obtamed fiom the President of the United States 
on the joint lecommendation cf the Secretary of 
War the Secretary of the Navy and the Secretary 
of Commerce The Act also authonses 

the conservation production and exploitation 
of helium gas a mmeral lesource pertaimng to the 
national defence and places the jurmiction 

of Covemment plant under the Bureau of Mmes 
from which Bureau the Army Navy and other 
branches of the hederal service will lequisition it 
as required 

S^ific mention of the Government plant 
recalls the existence of the U S Helium Production 
Plant neir Fort Worth Texas the hehum being 
actual^ extracted from natural gas of the Petrolia 
field rtay (ounty Texas Until 1Q28 practically 
oil the hehum produced came from this source but 
it^as then found that this source of supply was 
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inadequate to international demands The effect 
of the Act was to stimulate investigations by the 
Bureau of Mmes mto supplementary lesonroee 
and m A^ of that year a contract was made 
between the Government with the Amanllo Oil 
Company of Amanllo Texas to exploit the gas 
from leases on what is known as the Cliffi^e 
btnicturo m that legion While it was a vital 
matter to develop such helium beanng gas resources 
as could be found questions of the prospective life 
of such supply also focihtiee for disposing of the 
treated gas had to be faced l^e estimates 
proved satmacto^ so far as the first point is con 
cemed and the Company having agreed to take 
care of the treated gas developments went ahead 
BO that m August of that year the new plant site 
was selected at Soncy some six miles from Amanllo 
and almost comcidently the Company brought m 
a new gas well having an open flow volume of more 
than seven milhon cubic feet per day with a hehum 
content of about 1} per cent by volume the 
average for gas pr^uced from this particular 
strurtuie 

By May of last year the first tank oar filled 
with about 200 000 cubic feet of hehum was 
dispatched from Soncy to a place in Virginia 
This hehum wos transported under a pressure of 
2000 pounds per square inch and ultimately dis 
charged mto stationary containers for use m 
connexion with the U S Army dingibles There 
after the new plant continued more than ever to 
justify mitial confidence both m itself and m the 
quahty of the gas handled In September 1629 
taere was produced from Amanllo 874 840 cubic 
feet of hehum with the remaikable factor of 97 7 
per cent punty at an operatmg cost of 17 63 
dollars per thousand cubic l^t of contained hehum 
a much reduced cost compared with that previously 
involved In January 1930 the output of hehum 
was more than a milli on cubic feet of gas with a 
punty factor of 97 86 per cent at a still further 
reduced cost of 9 04 dollars per thousand cubic feet 

The significance of this punty factor will be more 
readily understood when it is realised that a Navy 
dirigible (US) of 6^ milhon cubic feet capacity 
has about 5 tons more lift when filled with helium 
of 98 per cent punty than when the punty factor 
IS only just o^er 96 per cent the average of the 
Fort Woith product 

\ Department of Commerce Press release 
dated Aug 20 1930 shows that the helium output 
for the fimal year endmg Tune 30 1930 attained 
the high figure of 9 801 060 cubic feet the laraest 
ever at hieved and it is pointed out that the {mint 
was only owrated at a fraction of its real capacity 
the latter determmed almost enturely by the U S 
Army and Navy demand This commumoatiiHi 
also contains the statement Under present con 
ditions it costs less to operate Government airships 
with non inflammable hehum than it would oort 
to operate them with flammable hydrqgen At 
this pomt we leave this amaxing roMud of progress 
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until SlOl showed the vital need of de-nationalua memorandum setting forth the provuions to be 
turn of hehum observed when sano^n for export was requested 

With such reaonroes at her command, with her These proviBions are entirely reasonable, moluding 
servioe and oommeroial needs amply provided for, among others the quantity to be exported, the 
an mtemational oidl for exported nwum could not purpose for which the hehum was destined, and 
remam for long unheeded, m the mterests both of the country to which it was being sent It is there- 
humamty and the future of the airship On Oct 11, foie obvious that Section 4 of the Act is to all 
1930, the Department of Commeroe, apparently mtents and purposes moperative, and that this 
satiated with mquines relative to the hehum invaluable commodity is henceforward available to 
export situation, cleared the air by publishing a all bona fide demands 

The Testing of Wood Preservatives. 


rilHE problem of carrying out tests m the 
-L laboratory to give a rapid indication of the 
probable effectiveness of any material as a wood 
preservative is one which has ansen on many 
occasions in different countries and a number of 
different methods have been evolved Unfortu 
nately the results obtamed have frequently been 
in no way oommrable and efforts are being made 
to standardise the different methods FoUowuig a 
oonforenoe of Amencan workers, early this year 
at St Louis, on the standardisation of laboratory 
methods for the measurement of the toxicity of 
wood preserving materials, the wish was expressed 
that the European investigators should gather 
together at a similar congress to discuss the con 
elusions which had been reached at the American 
meetmg, and to desonbe the methods up till now 
used in Europe, which differ considerably from 
those used in Araenca 

The conference, which was convened on the 
imtiativo of Dr Hermann von bchrenk of St Louis, 
met in June at the Biologische Reichsanstalt, at 
Berlin Dahlem, and included representatives from 
Austna, Denmark, Qormany, Great Britain, Hoi 
land, Japan, Norway, Switzerland, and the United 
States of America The Department of Scientific 
and Industrial Research was r^resented by Mr 
W P K Pmdlay, of the Forest Products Research 
Laboratory, Pnnees Bisborough The matter for 
discussion was put forward under the following 
three heads 

1 Which method of investigating wood proserv 
11 ^ matenols appears, m the light of exTOnence so 
far obtained, to be the most certam and the most 
rehable t 

2 Which wood destroying fungi should be used 
for carmng out these expenments * 

3 H^at conclusions as to the value of a wood 
preservative m actual practice may be drawn from 
a determination of its toxicity < 

1 Mxthods 

It was stated, according to the conclusions of the 
American conference referred to above, that m the 
Umted States the fungicidal power of wood pre 
servativeB under test is detemuned only by the 
method of usmg petn dish cultures of certain fungi 
upon agar medium containing the preservative 
Tne reason for aooepting this m^od is the exacti 
tade with which the amounts of preservative and 
the pomt of inhibition may be detemuned .Ex- 
penmente have, mdeed, bew made in Hie United 
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States using the wood block method customary in 
Europe, but the results obtamed there by this 
method have not proved satisfactory, because the 
use of different species of wood, or of woods of the 
same species of different resin contents or contam- 
ing different proportions of spiing and summer 
wood or, finally, of woods with a varying capacity 
for impregnation, has mtroduced so many vanablee 
into the method that stnctly comparable results 
could scarcely be expected 1 he use of sawdust, or 
of discs made of wood meal, has certainly lessoned 
these difiiculties, but, neicrtheless, the agar method 
is considered as far exceeding all others in accuracy 
and as particularly com lent because results can 
be obtamed from it m a shortei time than from any 
other method 

In opposition to the American pomt of view, all 
th< European research institutes were of the opimon 
that the wood block method should have first place 
in importance, the follow mg aiguments being od 
vanced m support of this view 

All laboratory expenments on the preservation 
of matenals should m general bo earned out on the 
matenal m question, usmg as the attacking agent 
the appropiiate micro orgamsm concerned Ex- 
penence hw shown that a preservative may easily 
inhibit the growth of a micro orgamsm in agar or 
mlatme for example, while this same organism will 
develop quite unchecked by the presen ative used 
in another substratum The difference m behaviour 
may be due to such causes as chemical reactions, 
absorption phenomena, changes in the coefficient 
of dispersion, and so on, which cannot always bo 
foreseen Such phenomena have been observed m 
the case of wood preserving matenals and a number 
of instances were quoted dunng the discussions It 
was shown by means of tables and figures how some 
wood preservatives may have the same effect in 
wood as m agar, while owers produce a many times 
greater effect m agar than m wood Values ob- 
tained m agar cannot, therefore, bo taken as apply 
mg for wow without further investigation , it was 
considered that an opmion as to the preservative 
properties of an antiseptic can onlv be established 
by expenments comea out with all necessary pre- 
cautions upon wood blocks 

Agunst the ejection of the Amencan woikera, 
put forward by Dr von Sohrenk, that the use of 
wood blocks introduces too great a vanabihty mto 
the expenments, w hich is abwnt m the agar method, 
it was shown that while the undemable vanabihty 
of wood may mtroduoe differences amountmg to 
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apjwozuaately 10 to 20 per cent, theee differenoee 
are vithoiat gigniflcanoe m comparison with differ- 
ences of 1000 per cent or more which might easily 
appear when oonolumons are drawn as to the 
tonoity of a material m wood from figures denved 
from agar tests The agar method may m this way 
lead to false oondnsions 

In addition to the agar and wood block methods 
which had been disoussed, mention was also made 
of methods mvolying the use cA cooked noe or of 
sawdust as nutntive substrata At Zurich a modi 
fioation of the latter method is customary, m which 
the wood destroying fungi are cultivate on saw 
dust prepared mm impregnated wood, and as a 
measure of the amount of the fungus attack, the 
xylan and the cellulose contents are detenmned 
b^ore and after the growth of the fungus 

2 Choiob of Fcmoi 

As the first standard fungus, Fomea annoaua was 
chosen in America because this fungus is con 
Bidered to bo specially resistant and easy to grow 
In addition, otW species of fun^ (species of Lea 
zttu Pclyporua, Polystxetua, Contophora, etc ) have 
occasionally been usm for comparative experiments 

Against the use of Fomea annoaua mneral ob 
jeotion was raised because this fungus does not, m 
ractice come into consideration as a destroyer of 
ead, constructional timber and it cannot, theraore, 
be remirded as a typical wood destroyer Neither 
can Fomea annoaua be regarded in general as 
particularly resistant, since, while it may be vety 
resultant against certain antiseptics, in respect of 
others it is surpassed by other fungi On account 
of the varying behaviour of different fungi to the 
same antiseptic, it is not sufficient to carry out the 
experiments with only one fungus it is much better 
that several species should alwa^ be used Not 
only do the values determmed for the inhibition 
pomt of any particular matenal in agar fail to agree 
with the values obtained m wood blocks, but the 
relation between the agar value and the wood block 
value may be different for one and the same matenal 
for different funm It is therefore, not x>OBsible to 
determme the inhibition points for numerous fungi 
by the agar method and for a single fungus by the 
wood block method in order to calculate, from the 
relation determined for this one fungus, the m 
hibitionpomtsm wood for the other fungi Several 
fungi should, therefore, be used m each wood block 
test against any one preservative The fungi 
should be chosen after consideration of the use to 
which the timber treated with the particular pro 
servative will eventually be put (whether m 
sleepers, poles, or as building timber) Obviously 
the choice will also depend upon the speoieB of wood 
used (frondose or conuerous) 

Further, it was shown that not only do species of 
fungi differ m their resirtanoe and virulmioe, out that 
the strains of one species may also show differences 
amongst themselves, m consequence of which it wiU 
be necessary for the d iff erent research institutes to 
mslw use m the same strains of fungi of known 
ongm, if the values ate to be mtemauonally com 
parable The Biologisohe Bdchsanstalt at Berim- 
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Ihdilem expressed its willingness to supply strams 
of fungi havuig the same ongm, if the research 
institutes could come to an aneement as to the 
species and strains or races to be used 

Until now the effectiveness of preservatives has 
been tested only against infection by myoehum , 
tests agamst spore uifeotion are equally important 
and deserve further consideration 

3 iHFmtBHOXa FROM ToXIOITT DaTBBlOHATIOirS 

It was agreed that the inhibition figures deter- 
tinned by the wood block method are only of value 
for practical apphcation if the laboratoiy experi- 
ments are supplemented by field experiments and 
by investigations to determine the llsbihty to 
leaching and to evaporation, and the phyBical and 
chemical stabibty in wood, and so on But from a 
consideration of all theee pomts valuable conclu 
sions may be drawn as to the probable preservative 
power of a matenal m practice, especially when it 
IS possible to compare toe new matenal under test 
with other known materials of the same type 

Conclusions 

The conclusions reached were as follows 

1 The wood block method (usingtheKolle flasks), 
which was thoroughly discussed by the conference, 
should be consideiM as a smtable means for 
estimating the effectiveness of a wood preservative 
against fungi The agar method should only be 
considered as of value for the preliminary mvestiga 
tion of the toxicity to fungi of any new matenal 

The inhibition point in the wood block method 
shall be expressed as kiltwramB of preservative 
per cubic metre of wood In the agar method the 
inhibition pomt shall be expressed as the mterval 
between that concentration of the matenal under 
test, in the artificial medium, at which growth just 
takes place and the next concentration above it in 
the senes, which prevents all growth 

2 It should not be conside^ sufficient to carry 
out the tests under consideration with one fungus 
only Much rather should it be the aim to carry 
out all tests on impregnated wood with two fungi , 
the exact species still to be decided upon, but one 
of them should be ContopAoro certbeOa 

3 The conference was unanimous that the deter 
mination of the toxicity to fungi of any material is 
not alone sufficient to determine its value as a wood 
preservative, and that investigations as to its sus 
ceptibihty to leachmg, and on its phymoal and 
chemical stabihty in the wood, must also be taken 
into consideration 

In view of the wide field for discussion, the 
conference resolved not to regard the two days’ 
discussion as m any way fiw, but rather to 
look upon itself as a sort of permanent woriong 
committee of people mterested in the subject In 
order to make the work easier, the followmg oom- 
imttee was set up Prof Lieee, of the Forestry 
School, Bbenwd^ , Prof Nowak, of the Wood 
Industry Techmoal and Oiemioal Beseatch La- 
stitnte, Vienna , Dr F Peters, of the Bfiteers 
Company, Berlm , and Dr A Babanus, cf the I Q. 
Farbmundustne A Q , UerdingSD. 
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Cnist-moTements connected with Tango (Japan) Earthquake of 1927 . 

F no other earthquake have the movements of | intervalB between the first and second and the 
the omst been studied so exhaustively as in second and third series of levellings. Diagrams 
the Tango earthquake of Mar. 7, 1927. In several | are drawn representing these displacements along 

nearly straight portions of t^ levelling 
route. One of them is reprodnoed in 
Fig. 1, in which the small black dots 
indicate the dirolaoementa during the 
first interval ana the small circles those 
during the second. It is clear from this 
and similar diagrams (i) that the points 
lie nearly on segments of straight lines, 
and (ii) that the ends of these segments 
lie on the same ordinates for both series 
of graphs. These features are well ex- 
plained on the supposition that the crust 
IS made up of a number of blocks, each 
of which behaves as a nearly rigid body 
and, at any rato after the earthquake, 
was able to move with comparative ease 
apart from its neighbours. The bound- 
aries of the various blocks have been 
drawn, and it is remarkable how closely 
they agree with the known fault-lines of 
the district Two other points of some 
interest are also evident from Fig. 1 and 
other diagiams, namely, (lii) the tilting 


districts, such as those of 
the Californian earthquake 
of 1906 or tho Kwanto 
earthquake of 1923, the 
series of levellings have been 
repeated once, but after the 
Tango earthquake they have 
been repeal again and 
again, with a lavish expendi- 
ture of trouble for which 



debted to the I^ond Survey 
Deportment of the Imperial 
Japanese Army. Senes of 
precise levellings were carried 
out during Apnl- Juno, June- 
July 1927, lito.-Aml 1928, 
and Aug.-Oct. 1M9, while 
the re-triangulation of the 
central district was made 
during May - June, Aug.- 
Sept., and Oct.-Nov. 1927, 
and April-Sept. 1928. The 
results of the repeated 
measurements have been 
studied by Prof. G. Tsuboi, 
of the Earthquake Besearcb 
Institute, in an admirable 
series of papers published 
in the BvUOtn of the Insti- 
tute (vol. 6, pp. 71-83; 

1929 ; and vol. 8. pp. 153-220, 

338-845; 1930). 

The first of these memoirs is confined to the 
TDriioal dagdacements that occurred during the 
No. 3189, Vol. 126] 



of the Uocks in some oases ti^es place in imposite 
directions in the two intervals consideredC while 
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(iv) Fig 1 showB that two blocks wen subjected 
to a common tilting doting the ewliet stage but 
moved sepaiatoly during the later 
At the time ol the earthcmake, two mmarkable 
faults were renewed along lines of dislocation 
They are npresented by the thick lines m Fig 2 
The Gomura fault, or senes of faults, is 11 miles 
long, and runs m ^e direction 8 80° E along the 
western boundary of the Oku-Tango peninsula 
Relatively to the other side, the crust to the west 
of the fault was shifted as much as 8 ft 2 in to the 
south and uplifted about 1 ft 8 m The Yamada 
fault IS about 41 miles long, and runs in the direo 
tion N 66° E along the southern boundaiy of the 
pemnsula The crust on the north side of the fault 
was raised by as much as 2 ft 3^ m with respect to 
that on the other, and shifted 2 ft 7^ in to the east 
The mam Ime of levels crosses both faults The 
vertical displacements of the bench marks between 
1888 and the hrst senes of levels after the earth 
quake show that the ground to the west of the 
Gomura fault has been generally tilted westwards, 
while the block bounded by the two faults has been 
tilted to the north by as much as 20' Sunihur 
curves have been drawn for each of the three 
intervals betueen successive senes of levelbngs, and 
it IS worthy of notice that while the curve for each 


[Dbobmbbb 13 , 1930 

mterval differs materially from that up to the first 
senes, the curve representing the total duplaoe- 
ments between the first and fourth senes resembles 
it very closely 

No less mteresting are the results of the repeated 
tnangulations of the district Assuming that two 
pomte some distance to the south have remamed 
stationary, the displacements of the vanous points 
i^r the fourth tnongulation are represented m 
Fig 2 From this, it is seen that the mass ot the 
Oku Tango peninsula has been displaced as a 
whole, with but slight deformation m itself, m a 
nearly north west (breotion Maps for the mter- 
mediate penods are also given, but they show no 
tendency to uniformity of displacement like that 
dnnng the longer mterval One of the most 
strikmg features of the map is the disoontmmty m 
the horizontal shifts along the Gomura fault The 
greatest displacement mtasiued (of 6 ft 4^ m ) 
occurred at Asago, close to the Gomura fault At 
two pomts, Simooka and Yosizav a, one on either 
side of the fault, displacements of 4 ft 1 in and 
3 ft 7 in occnritsd m opposite directions nearly 
parallel to one another and to the fault The sum 
of these amounts (7 ft 8m) does not differ much 
from the total shift of 8 ft 2 m observed m a neigh 
bounng portion of the fault C Davison 


Obituary. 


Paov Paul Affell 

O F the three emment mathematicians who 
dommated French science at the beginning 
of this century, Paul Appell, who died on Oct 
aged seventy five years, will pass down to posteiity 
as an analyst of genius whose personal charm was 
equal to the excellence of his teachmg Together 
with Henn Poincare, whoee mathematiGal acmeve 
ments have still to find their equal, and Emile 
Picard, whom destiny has now left alone to repre 
sent the glory of his generation, Paul Appell nas 
laid the foundations upon which a succession of 
research students and mathematicians have built 
Indeed, his masterly “ Trait4 do Monique 
Bationnelle ” (1893-1890) maintains its position as 
a standard text, side by side with the " Traits 
d’Anolyse ’ of Ihcard, and the “M^thodes Nou 
velles de la Mdcamque Celeste ” of Pomoai^ 

Many of our own text books on pure and applied 
mathematios still use Appell’s lucid demonstrations 
of difScult problems, such as, for example, the 
finding of the area of a closed surface, or of the area 
swept oy a moving line, on which is based the theory 
of the planimeter But Appell went further than 
that m his wonderful work guided by a remark 
able intmtion, he devdoped m unusual directions 
some of the subtlest parts of meohamos, although 
no experiments of that time could be quoted in 
support of hiB views So ho prepared the way for 
Emstem, whoee theories he ocou^ed later m a 
supplementary volume on meohamos which he 
wrote m collaboration with his former pupil. Prof 
■nury 

The fundamental ideas of Paul Appell on higher 
analysis, which are scattered m a k^ numbw of 
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monographs and contributions to learned publica* 
tions, can be found m his “ Throne des Fonctions 
Alg^bnoues et de leurs Int4grales ” (1896), wiitten 
m collaboration with Prof Goursat, and in his 
“ PrmLipes do la Th4orie dee Fonctions Elliptiques " 
(1897) wntten m collaboration with Di Lacour 
Functions of an analytic pomt, senes and definite 
mtegralB, periodic functions and functions of several 
variables, differential equations and their m 
vanants, equations with partial derivatives, and 
the theory of potentials, are among the alwtruse 

a ueetions which he attacked successfully and one, 
iiould not foiget his brilliant memoir on higher 
analysis, with which he secured the second prize in 
the mtemational mathematical competition organ- 
ised in 1889 by the King of Sweden, when Poincard 
earned the honours of Uie dav 
It 18 , however, with his thesis on pure geometiy 
that Appell began bis mathematical career in 1876, 
when he geneiabsed the notion of mvolution 
oovered by Chasles, and made some remarkable 
apphoations of it m the theory of cubios He was 
then awarded the degree of Doctor of Science and 
became lecturer in mathematios at the Umversity 
of Dijon In 1881 ,Appell was appomted to the 
chair of apphed mathematics at the Ecole Normale 
Suptoeure m Pans, and m 1885 he was awarded the 
Pnx Bordtn for his memoir on the solution ot a 
special ^blem first suggested by Monge 
In 18w! Appell was e^ted to we Pons Academy 
of Soienoes, and m 1903 he became Dean of tlie 
Faculty of Science, and, soon after, a member of the 
Higher Education Council, m which capacity he 
exercised a far-reaching influence over ^e wheto 
field of umversity education m France In 1920 he 
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WM appointed Beotor of the Umvemty of Paru, 
vhenoe he retired some yean aftor on aooount 
of ill health On several oooanons Paul Appell 
received the highest distinctions from French and 
foreim umvermtiee and m 1924 Oxford con 
ferred on him the honorary degree of Doctor of 
Science 

As a teacher Paul Appell knew how to win the 
affection of his students hy his patience his kind 
ness his readiness to discuss difficulties and his 
extraordinary abihty m findmg illuminating ex 
planations for the most complicated questions he 
nad to deal with Those who were pimleged to 
know him more mtimately were not long m dis 
covering his high moral virtues and also ^e secret 
sorrow of his heart For Paul Appell was bom in 
Strasbourg in 1865 and as a iLsuit of the Treaty 
of Frankfurt sixteen years later he was prompted 
to abandon his petite patne for the sake of his 

nando patiie la France to the restoration of 
which he was detenmned to devote his strength 
and energyr He tells his poignant stoiy in his 
charmingn^k Souvenirs d un Alsacien which 
makes his biographers task an easy and pleasant 
one and shows in all their simphcity and greatness 
his patriotic feelinm But more qualified pens will 
one day describe what his country and science owe 
to Paid Appell These few inadequate notes aio 
only meant as a respectful homage to the memory 
of a great man who was revoiod and admired by aU 
who Knew him Thobcas Gbvknwood 


Peof J H Tbachfb 

By the premature death on Nov 21 at the age 
of sixty one years of Prof John Hammond Teacher 
the School of Medicine of Glasgow has lost a valuable 
member of its personnel 1 ducated at the Glasgow 
Aoademv and the Umvcrsity of ( lasgow he grailu 
ated in arts m 1888 and m medicine with High 
Commendation in 1893 He took the higher 
degree ten years later and was awardel honours 
and a gold medal for his thesis 

It IB probably true to say that of his teaclu rs Dr 
Joseph Coats was the most influential in deter 
mming Dr Teachers bent hrom the first his 
mterests centred in the problems of patholog} 
After serving as house surgeon and for a tune as 
medical officer of the Rio Tinto C ompany m bpain 
where he had the opportumty of observing the life 
history of the malana oimnism he returned to 
undertake an important duty for his Umversity 
The celebrated Anatomical and Pathological CoUcc 
tion of Wilham Hunter had long stood m need of 
reconditioning and rearrangmg Dr Teacher was 
appointed! to do this and after some years of work 
produced a yaluable two yolume oatalo^e of the 
collection with deBonptions and annotations which 
testify to the care and insight with which he had 
oam^ through the work The volumes ate pre 
faced by an interesting and scholarly mtroduction 
on Wilham Hunter and his school m relation to the 
oolleotion 

Dr Teacher next spent some years aa assistant 
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in the lu^logioal work he was able to per 

feet his microscopic teehmque which was of a nigh 
order About this time he entered upon a study of 
the remarkable disease known as ohononepitheh 
oma and to further this he travelled abroad to 
make acquaintance with all the early human 
embryos then known Presented os a thesis this 
memoir received recoj^tion from his Umversity 
and was acknowledged an important contribution 
to the subject In 1904 he joined the staff of Prof 
Mmr anl in view of his special proficiency and 
interest m microscopic work he was nominated by 
him for the lectureship in pathological histology 
In 1909 he was appomtod pathologist to Glasgow 
Royal Infirmary and this appomtmont was followed 
in 1911 by his election to the St Mungo (Notman) 
chair of pathology instituted m 1910 As St 
Mungo profess >r he was ex officio patholcgist to 
the Infirmary and liis professorship was 

maugurated by the opening of the excellent new 
Pathological Institute for the planmng and oigan 
isation of which ho was largely responsible 

Teacher s work on chononopithchi ma gave him 
a special interest in the hiati ry of the chonon in 
early deyelopment and this was greatly enhanced 
by hiB diBcoveiy in 1907 of a very yf ung embryo 
the youngest hithert known m a minute piece of 
decidua sent t > him foi examination Ihe specimen 
was desenbed in a memoir published in 1008 in 
conjunction with the writer of this notice In 1923 
ho discovered another young embry o at an autopsy 
and publish!. 1 in the Journal of Obsletncs and 
Oyncecology of the British bmpno (1924) a very able 
and beautifully illustrated memoir on the history of 
the tropboblast and on the implantation of the 
blastocyst in the human subject The eontnbu 
tions he made in these two memoirs to the problems 
connected with the earliest phases of human develop 
mont have left his name permanently and honour 
ably inscnbed in the hterature of the subject 
Apart from the reputation he won m this field 
Teacher acquired ment for the able manner m 
which ho cr n liieted his routine duties os pathologist 
to the Royal Infirmary To the hterature of 
pathology ho from time to time contnbuted papers 
(too many to bo enumerated in this short notice) 
which were invariably characterised by accurate 
observation and careful presentation His special 
mtcrcet determined by the studies already referred 
to was in gynacological pathology and ho had 
accumulated a large amount of material fur a book 
on the subject It is a great misfortune that he 
was not gremted tune to carry this work to com 
pletion T H B 


Capt Otto Svkbdbup 

Otto Svbrobup s name like those of his fellow 
countrymen Nansen and Amundsen ranks high m 
the story of polar exploration In a long course of 
arctic voyagu ho had become the most expenenced 
ICO master of his time and his knowledge was sought 
by many expeditions 

Sverdrup who died in Nwway on Nov 26 was 
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bom on Oot 81, 18S5, on a farm m Helgeland, 
Norway Hewenttoscaattheageof aeveutoenand 
sailed lor many years m Amenoan and Norwegian 
ships, besides having ezpenenoe m fishing brats 
For some yean he him left the sea, when m 1888 he 
was chosen by Nansen for his memorable expedi 
tion across the ice sheet cd Greenland The party 
reached the west coast after theur croesing, anci then i 
Sverdrup and Nansen made a danng jonmey in a i 
crazy and scarcely seaworthy brat to Godthaab to 
bring help to the other men 

In 18^ Sverdrup was chosen by Nansen to 
command the Fran m her dnft across the Arctic 
Ocean When Nansen left the ship in lat 84“ N 
with Johansen as a compamon m an attempt to 
roach the north pole, Sverarup took over command 
of the expedition, and eventuuly extricated the ship 
from the pack ice and brought hei safely to Norw^ 
after a throe yean’ dnft The highest latitude 
reached by the Fran was lat 8fi“ 67' N , which is 
still the northern record of any vessel 
In 1898 Sverdrup returned to the arctic with the 
Fran in an attempt to explore the north of Green- 
land Ico m Rob^n Channel barred the way, and 
Sverdrup transfeired hu attention to Ellesmere 
Island and the unknown regions lying to the west 
During the first year, from a base at Cape Sabine he 
explo^ much of Ellesmere Island, and in the two 
years following he charted much new land to the 
west and throw light on the nature of that part of 
the arctic The islands he discovered are known 
collectively as the Sverdrup Islands. The From 
returned i»fely to Europe in 1902 
Sverdrup’s next important arctic voyage was m 
1014, when ho was charged by the government of 
Russia with the task of searching for the lost 
Russian explorers, Brussilov, who had sailed in 
8te 4vna in 1012, and Russanov, who sailed the 
same year for the Kara Sea Sverdrup m the 
Echpae iwssod through the Kara Sea, reached the 
Yenisei mouth, and eventually wintered in lat 
76“ N , long 92" E In August 1016 the ship was 
hberat^ fiom the ice and resumed the search, 
which, however, proved fruitless This expedition 
made several discoveries, but most of the detailed 
records were sent to Russia and have never been 
published In 1920 Sverdrup again took an 
expedition to the Kara Sea, to bnng help to a 
Russian ice breaker imimiBoned in the pack He 
gave valuable advice in the rescue of the survivors 
of the JtalM airship in 1028 
Sverdrup was a silent man and his great store of 
knowledge was not easy to reach His chief book 
was "New Land" (Lradon, 1004), and he wrote 
nothmg on many of his expeditions He was an 
honorary LL D of the Umversity of St Andrews 
R N R B 


Mb jAms Enaa-PiJniNOTOir 
Wi regret to recced the death of Mr James 
Edfl^Partington, whioh took jdaoe at Beaoonsfield 
on MOV 4, at the age of seventy six years Mr 
Edge-Partmgton was an authonty on the material 
culture of the Pacifio, and at one time was the 
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owner of a ve^ extensive ooUeotion of olqeots 
from the South Seas, which mohided many rantMS. 
This was dispersed during his lifMame, part going 
by purchase and gift to the British Museum and 
part to the Auckland Museum A second ooUectum 
of books and prints relating to Australasia went 
to an Australian museum Mr Edge-Partangton’s 
oontnbutions to scientiflc Uterature, which were 
numerous, were mostly descriptive, but they were 
charactensed by extreme accuracy, cntical acumen, 
and a common sense which was allied with a 
sound anpreoiation of the bearing of the analytical 
study OT material culture on the problems of 
ethnology His most important contribution to 
anthropological literature, however, was an ethno- 
graphic album of the Pacific m which tools, imple- 
ments, personal ornaments, and other objects m 
European collections, especially his own and that 
of the British Museum, were reproduced by htho- 
graphy from his own drawings It was issued in 
three senes, which appeared m 1800, 1896, and 
1898 respectively It is now extremely rare, very 
few copies remaining m pnvate hands Mr Edw- 
Partmgton’s mterests were not confined to the 
Pacific , he was also a keen student and collector 
of objects illustrating the culture of the European 
peasantry, and had devoted much attention to the 
nt mdustnes of the Chiltem area m which he 
For many years he was a valued voluntary 
worker in the ethnographical department of the 
Bntish Museum, and a very active member of the 
council of the Royal Anthropolc^cal Institute 

Pbov Wai,tbb Hbbz 

Db Waltbb Hbbz, professor of physical 
chemistry m the Umversity of Breslau, dira on 
Sept 7, aged fifty live years From the CAenwier- 
Zmung we learn the following particulars of his life 
Herz was a native of Breslau and at the Umversity 
of that caty he studied under Ladenbiug, who 
quickly lecognued his abihty both as an origin^ 
worker and as a teacher Under Ladenburge 
direction, it was only natural that Here should 
direct his attention firat to orgamo chemistry, but 
after graduation his mterests m other branches 
of the subject were awakened by F W Kuster 
and R Ab^ Under their influence ho b^pin 
to devote himself to investigations m physioal 
chemistry, particularly to problems of solubihty, 
chemical equihbna, partition ooeffiments, viscosity, 
and ontioal states In 1903 Ladenburg appomted 
him first assistant m the Chemical Institute at the 
UmveiB^ of Breslau In 1909 he was transferred 
to the Phumaoeutioal Institute, but m 1919 he 
returned to the Umversity as director of the 
department of jdiysioal chemistry in the Chemical 
Institute Hen was the author ci numerous 
vohimes, the best known of which is his 
“Leitfaden der theoretisohen Ghenue" In con- 
junction with Abegg he compiled a "CSiemisohee 
Pr^efaJeum" and with Gadamer a work on 
chenuoal toxicology He succeeded Ahrens in 
editing the BamSnmg dumMcher und chemMoh- 
(seAmreAsr VorMIgt 
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At til® smuyeiBary meeting of tiie Royal Society, 
Sir Emeat Rutherford, the retinngpreudeat, announced 
that by an alteration of the exiatmg statute regulating 
tile election of fifteen fellows annually, and enacted 
in 1847, the number to bo recommended for election 
m future would be seventeen This new version of < 
particular statute takes us in retrospect to a very early 
period, namely, 1 082, when it was decided that ‘ Fvery 
person that would propose a candidate shall first give 
in his name to some of the Counoell, that so m the 
next Counoell it may be discoursed vtvA voce whether 
the person is known to bo so quahfied as in probability 
to be usefull to the Society And if the Councell 
return no other Answer but that they desire further 
time to bo acquamtod with the gentleman proposed 
the Pioposer is to take that for an Answer ’ l^peal 
of this reading occurred in 1728, the substance of 
alteration being that persons for election should first 
be proposed at a meeting of the Society, approved by 
the council, and recommended by thr^ membeis, at 
least one of them a membei of council Soon after 
(1730) theie was another change, mention of council 
being oraittod, the roqmremont being that every 
person to bo elected should bo proposed and recom 
mended at a meeting of the Society by three or more 
members, and qualifications were necessary to be set 
forth The several elections of mdividuals were by 
ballot, not immediate, but at intervals 
In 1830, no fewer than forty two fellows, on a home 
list, were elected to the Royal Society between 
January and December (withm these months, by the 
the way, Chailes Darwin and T J Sylvester weie 
mcluded) Only four foreign members weie elected 
In 1841 tile astonishing total of forty four mdividuals 
was registered for the fellowship, whilst not a single 
foreign member apiiears in the list In 1847 tho 
number elected dropped to twenty three, a result 
indicative one may surmise, of impending changes m 
the mode of entry In 1848 a drastic alteration m 
the system of the Annual election came into operation, 
due to the regulations adopted tho previoub yoai 
Fifteoi candidates were duly selected , actually theie 
were fourteen persons only who took up fellowship 
m that year The meeting was notable as being the 
occasion of the valedictory address of tho Marquess 
of Northampton, who had served ten yearo as presi 
dent It was already known that tho latter held 
strong objections to the innovation, and he did not 
fail to express th«n m the courae of his address Wo 
have referred above to the fact of the election of only 
fourteen individuals The president stated that — 
" It IS rather a singular ciroumstanoe, that, amce our 
seleotion was made, one of the gentlemen whom wo 
had chosen, Mr Syme, should have withdra 
name The possibihty of occurrence of auoh a 
case had not anaoi in the mmds of the former council 
when the new rules were framed, but it may perhaps 
be considered next year whether it oug^t to be 
provided against, or whether it is likely to occur so 
seldom as not to require any special provision It 
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IS of mterest to add that tins “ Mr Syme *' was James 
Syme, the eminent Scottish surgeon, to whom Joeeffii 
Loster had early acted as house surgeon at Edinburgh, 
and whose daughter Lister afterwards married 

Thb oonsideiations which to day bear upon the 
present shght mcrease m numbers adimtted annually 
to the Royal Society may be bn^y given , they are, 
however, recognised giiierally Tho advance of 
science during tho past half century has provided new 
aspects and now fields of knowledge In course of 
tune it has led to an almost exclusive nomination from 
the bsts of candidates of those (in vanous departments) 
who are comprised in tho broad category of research 
workers attai hed to home and overseas umversities , 
coupled, in lesser measure, with others who have 
entered mdnstnal techmcal orgamsatioiis where the 
exorcise of expert traimng is required The issues 
arising fiom the recurrent claims underlying speciahsa 
tion have long occasioned seiinns thought It has 
been stated that the council was able at one tune to 
bring m annually a proportion at least of distinguished 
men outside the academic or piofessional sphere, 
whereby, it was claimed, a useful disonminating 
leaven and freedom fiom standarchsation was main- 
tained Although tho new enactment changes tho 
existing situation in the annual election of caiuhdates 
foi tiie fellowship, it does not appeal to involve 
abandonment or modihcation of the statutory pro- 
visioa of 1902, which, while it repealed an old rule 
for the blection (at any time ) of pnvy councillors, 
gave the council power to recommend to the Society 
for election, m alternate veais two persons who either 
have rendered conspicuous service to the cause of 
science, or are such that their election would be of 
signal benefit to the booiety 

By 2S6 votes against 226, the House of Commons 
has confirmed the Oovemmont s decision to allow the 
Dyestuffs (Import Regulation) Act to lapse m January 
next Sir P Cunliffe Lister opened the debate on 
Dec 4 by moving an amendment to provide for its 
extension foi five years , the matter, he said, raises 
grave national issues, and is not merely a question of 
free trade The industry is in origin British, and it 
has already once been lost to (,ennan foresight and 
wisdom , that loss was, at the outbieak of Vfn, 
about tho greatest handicap with which we had to 
contend Sir H Samuel, while admitting the possi- 
bibty that foreign competitors might make the pur- 
chase of certain dyes dependent on the aoceptonoe of 
dyes of cheaper quahty, and that by selling at low 
prices they could stop valuable woric m research and 
development now being pursued in Great Bntam, 
nevertheless found no reason why the measure tiiould 
be extended , his views were, he said, baaed mainly 
on the report of the Dyestufb Industry Doveloinnent 
Committee, to the effect that the building up of 
a substantial dye industry under the protection of 
the Act has temporarily laid a serious burden on the 
user of dyes The President of the Board of Trade, 
Mr Qraham, said that the problem on which the 
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OovMnmant had to pronoimoe waa the balanoe of 
ndnattigfi, and they were eatisfied that the dyesitifii 
mduatry could continue in perfect etrength and safety 
The fact that the industry is able to offer virtuid 
guarantees oonceming pnce and quality is an indioa 
tion that the central fMrt of the case for protection 
has gone He could not bring himself to bdiove that 
the industry will either collapse or operate under 
very great difficulties, because there has bem a con 
siderable measure of concentration of production 
He was advised that there may be an agreement or 
understandmg between Bntish and German produceis, 
and that that agreemrat may well be independent of 
whether the Act continues or lapses 

Ma OaAHAif, in the course of his speech on the 
Dyestuffs Act, referred to a memorandum on the 
subject subimtted by professon of chenustiy in the 
universities of Great Britain, m which the fear was 
expressed that if the industry is weakened by the 
lapse of the Act, they would lose a gicat deal of the 
advantages of training in research end of the effort 
to link science and industry together He replied 
that it would be the duty of the Goveinment to see 
that research is fully safeguaided , he suggested, foi 
example, the formation of a rteoaroh association 
under the auspices of the Department of Scientific 
and Industrial Research Until more is known as to 
the proposed method of implementing Mr Graham s 
promise, no useful comment can be mode Sir John 
Simon said that oveiyonc would agree that the Act 
has produced a very efficient industry, that it has 
very materially promoted research, and that it has 
done something to develop Biitish wicnce, he ad« 
vocated some continuance of the Act pending an 
effective mquiiy Mr Henry Mond said that dye 
makers would be perfectly satisfied if this sugges 
tion were a<loptod Fheie aie altogether 10,000 
known dyes, some 4000 being m (urrent use, and 
about 2tH>0 aie mode in Great Britain Extension 
depends on the supply of tramed scientific woikors, 
and it would be impossible to provide the necessary 
school for the puiposo until theie is a well established 
and a sounil organic chemical industry The future 
of industry is based upon the organic chemical 
industry Mr Wise expressed disappointment tliat 
the Government had not taken the opportunity to 
review the whole position in regard to dyistufis, 
continuing to give to this vitally important trade a 
measure of protection in a non fiscal sense which 
would enable it to develop what is a key mdustiy, 
and using the occasion to acquire for the benefit of 
the commumty a much greater control over the 
operations of a tremendously powerful corporation 
Major rryon regretted that, at a time when so many 
great problems in the dyeing industry alone are un< 
solved, the work should be broken up and part of the 
staff disbanded , it would set bock a great experiment 
m the infinite field of undiscovered science The 
debate was concluded by the Secretary for War, 
Mr Shaw , no one, he said, was against any reason 
able expenditure on reeearch needed for guaranteemg 
the safety of the oountiy, but thoee who wont re 
search should pay for it 
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Thb oommemoration m London of the oenteoary 
of the death of Simon Bolivar, whoee name is wnttea 
so large aoross the geography of South Amenok, 
and who died on Deo 17, 1880, has been organised 
by a oomimttee of the diplomatic representatives of 
Bolivia, Colombia, Peru, Ecuador, and Venesuela, 
together with the Spanish ambassador and others 
The programme is to include a reqmem Mass m 
Westminster Cathedral on Dec 17, and the laying 
of wreaths at the Cenotaph m remembrance of the 
Bntish soldiers who fought m Bobvar s army, and at 
the statue of Canning, who was the first to recognise 
the free State* of South Amenca A commraioTative 
tablet will also be unveiled m Apsley House, where, 
in 1810, Bolivai, representing the Junta Suprema 
of Caracas met Maiquesa Wellesley, Secretary of 
State for foreign Afibsrs The following day a 
dinner is to be given by the Latm Ami noon Sooiety 
of Great Britain to celebrate Bolivar s achievements 
and the old fnendship betaecn Great Bntam and 
the repubbcB he libeiated Bolivar, who was bom 
at Caiacas on July 24, 1783, came of a noble family of 
Venezuela, and after being educated at Madnd visited 
France and the Umted States By 1811 he held the 
rank of colonel during the stiuggle for the mdejicnd 
once of Venezuela, and thenceforth he was associated 
with the efforts which led to tho formation of the 
repubbos of Colombia Ecuador, Peru and Bolivia, 
the last of which was named after him Aftei holding 
tho dictatorship of Colombia, ho reiugnod office on 
Jan 20, 1830, and died the same year at Carthagena 
on bis way into exile His grave is in tho cathedral 
of Caracas, the capital of Venezuela 
Tbf second triennial congress which is being called 
by the International Industrial Relations Assoc lation 
at Amstordam m August 1931 should meet under 
favourable auspicee The Association was formed 
for tho study and promotion of satisfactory human 
relations and conditions m mdustry, and thus has 
aims allied to those of the Industrial Welfare Society, 
The congress will consider the need for scientific 
adjustment of eoonomic reeources, production, and 
consumption, os essential to satisfactory human re 
lations and conditions m industry The present 
widespread unemployment position and lack ot pur 
chasing power, at a tune when the world s production 
capacity and economic resourcee are greater than ever, 
give pertmence to an attempt to determine whether 
sciNitifio methods can be used to achieve some balanoe 
between resources, production, and consumption 
Reoont discussioiis at the British Association meetings 
on the rationalisation of mdustry have streesed the 
human aspects of rationahsation In the soientifio 
study of the management aspects of rationalisation 
which is being earned out by the International 
Management Institute, the human factor and m 
dustnal psychology receive due attention, and the 
Bubjeots chosen for reeearoh have mcluded the seleo 
turn end trammg of workers, accident prevention, 
methods of remuneration, welfare devices, etc The 
Industnol Health Beeearoh Board haa also strongly 
advocated the need for closer oo operation between 
peychologists and mdustiy , whilst the Comimttee on 
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Ihdustrjr and Trade m ite final report made recom j 
mendataone for the aoientifio and praotusal mvestiga 
tion of tile whole range of problems falling under the 
head of industrial fatigue, in the widest sense 

Thb oo operation of soientifio workers m this forth 
coming congress is definitely mvited, and the congress 
affords such workers an opportunity not merely of 
collaborating m the development of a technique of 
satisfactory hunum relations, including right working 
conditions, m mdustry, but also of assistmg the formu 
lation of economic pohcy, along the Imee of knowledge 
m place of oapnoe or prejudice The participation of 
BCieotifio workers m such a oongrees with representa 
tives of employers and of labour should at any rate 
assist m relating science to practice and practice to 
science The important problem of securing national 
administration m economic and mdustnal matters 
along rational and scientific lines appears however 
to be rather outside the scope of the congress. Even 
the Woild Economic Conferente of 1027 has thus far 
proved abortive so far as any real mfluenco on Qovem 
ment policy is cone emod Once the management of 
mdustnal relations has been established on sciontiho 
Imes, the international organisation and relationslup 
of mdustry may exort a more decisive mfluence on 
national policy and administration and scientific 
workers cannot be mdifferent to a oougtess whuh 
holds any prospect of promoting the leadeiship of 
science 

A KOTBWoarHY recent lecture by Prof R Will 
statter gives a soarohmg analysis of tho relations 
between funilamental scientific resean h and industiy 
os seen m Gormany at the present time After stress 
mg the dtbt of modem chemual industry to the 
scientibr work of the universities Prof Willstatter 
analyses tho activities of the mdustnal research labora 
tones, and pays tribute to tho scientific mont of 
mwh of the development work earned out by such 
laboi atones in fields which ongmally were opened up 
by purely scientific disoovenes The systeniatii in 
veetigation of a defined held — such for example us 
that of hypnotics, following on the discoveiy of 
veronal — to determmo tho substances possessmg tho 
most valuable combination of projierties even when 
earned out along Imes of analogy, mvolves a high 
standard of scientific knowledge and frocjuontly even 
more originality and inventive ability than tho 
ongmal and possibly fortuitous discovery buch 
developments are os much among the greatest ac hiovo 
ments of chemical mdustry as the elaboration of 
methods of large scale production for the now sub 
stances, and the success of such work depends more 
than anythmg else on the director of research 

Evkm m tho development of large scale production 
and tho improvement of teobmque, mdustry has fre 
quently been mdebted to ooadomio research, and Prof 
Willstktter views with alarm the gradual estrangement 
between the large industrial firms and the universitiee 
which has developed with tho growth of mdustnal 
organisations and the expansion of their research 
d^Murtments There is not now the same personal 
contact between the umversitiee and the leaden of 
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industry, anil in some quarters there is a definite 
tendency to disparage or resent suggestions coming 
from the univenities This tendency has already 
had an adverse effect on the fmanoial positicm of 
research at the universities, and Prof WiUst&tter 
urges that a more generous pohoy cm the part of the 
mdustnal oombmes and a close contact between m< 
dustnal leaden and the univenities is required to 
stimulate the fundamental soientifio research from 
which mdustry itself benefits so largely 

In an inaugural lootmo dehvered at tlie London 
School of Economics on Dec 2, Prof Moms Gins 
boig, who has succeeded the late Prof L T Hob 
house in the Martin White chair of sociology, re 
viewed the present position of instinct in tho social 
sciences He defended the conception of the in 
stmets as mbotn impulses serving the rout mteiests 
or basic needs of the organism, of which they must 
be regaided as limitations or specifications The 
attempt to reduce instincts to compoimd reflexes 
fails first, since the component jiarts of instinctive 
behaviour admit of varied combinations in a series 
which 08 a whole has imity and contmuity, anil 
secondly, since no adequate account can be given 
of mental development on the basis of the reflexes 
alone and their cHynditioning iho function of 
intelhgence m i elation to instinct is (1) to clarify 
and rendet exjihcit tho cuds of the inborn impulses 
(2) to detect relevant relations between the actual 
situation and the ends (3) to systematise tho ends 
of tho impulses into lomprehensive jiurjiosee The 
objection to mstmets as occult fotets m based on 
a false view of causahty, which propeily interpreted 
dues not imply any notion of mystenuuH ifhoaoy 
That no satisfactoiy elosMifieation of human instincts 
has yet been jiroduced is tiue, but irielevant as an 
aigument against them None of the ciitics has m 
the end succeeded m disjiensing with the mstmeta 
Proceeding to a survey of the use mode of lustmot 
m MKial jisychology Prof (^insberg showed that 
(1) Thoio has been too much icadiiitss to rofei highly 
complex phenomena to single instincts (2) The m 
stincts have been mooirectly conceived as separate 
forcc>s , thus Ignoring the conational contmmty 
of the self (3) Sticss on iinjiiilso has led to a dis 
paiagement of reason in tiuth, impulse and reawon 
are inseparably intertwined (4) The ac oimts which 
have been given of tho jisychology of moiality, of 
the basis of soc lal lift , cmd of sublimation apjiear 
to requiie restatement in terms of a moie adequate 
definition of the lelation between tho root interests 
and tho sjiocific impulses which serve them 

Rxe ENT discussion of the antiquity of man m East 
Afnca has served to direct attention once more to tho 
importance of the Oldoway skeleton found by 
Dr Hans Reck m tho northern jiart of Tanganyilm 
lemtory in 1914 Tho evidence, geological, palseonto 
logical and anthiopological, afforded by this discovery 
must now be viewed in the light of Mr Leakey s work 
m Kenya Tho data fur such further consideration 
are furnished by a valuable study of the skeleton and 
the attendant oonditions of its discovery commum* 
I cated to the Royal Anthropological Institute by 
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Dr Beok and prasented at a meeting held on Nov 8S 
The Oldoiwajr geologioal aenea oonaiate of aeven faon 
rons, of which the fifth is a foeeihf^ua bed m which 
were remains of a variety of S Anitquut, previoudy 
known only from Europe and the Nerbudda deposits, 
and human remains Above this was a red earthy 
depoMt root infested and therefore undisturbed 
The skeleton itsdf was found only a httle above the 
hoiizon of h Anttgwu The bones were not highly 
minoraluied Dr Beok is now inolined to correlate 
Oldoway man with Elmmiteita man found by Mr 
Leakey in Kenya , but he differs from Mr Lealmy on 
the point of chronology, on the ground that only one 
pluvial period is represented at Oldoway He also 
holds tluvt it 18 not yet possible to oorrelato the fauna 
with that of Kenya Mr Leakey himself, on the othei 
hand detects a non confomuty between the Oldoway 
sixth and fifth beds suggestive of a temporary land 
BUI face He is in< lined to equate the Oldoway bone 
bed with the upper part of his Gambhan It is 
evident that moie field work is nocesaaiy befoie any 
defimte oonchision can be leaohed , but if Dr Berk 
should be ablo to pay his projected return visit to 
Oldoway in Mr Liakey s company important results 
may he ixjiectod to follow 

Oir Dec 5 the extension of the new s[iint building 
of the British Museum (Natural Histoiy) which has 
been erected out of funds provided by the Cmpm 
Maiketmg Board for the use of th< Department of 
Entomology was foimally epened before a large 
gathering of entomologists and others interested in 
the work of tlie Museum Nearly font years ago the 
Board lealised that thi task of combating insect posts 
the dojircdatioiis of which so grievously hamper 
commerce either by directly attai king the law material 
or the lommoditios lesulting from it or by injuring 
the health of tin workers was siiiously impeded by 
the congesU d condition of the Depaitmcnt of Entomo 
logy which lendeml it impossible for the insect 
ooUeotion to bo piojioily anonged an 1 to be readily 
available fui study Accortbngly the Board in 
response to the le |iust mode by the Tiustees of the 
British Museum dectilcd to devote an appreciable 
sum for erecting a suitable building and m the end 
about £20 000 was expended On consultation with 
the architects of the Otfiie of Works it was decided 
to be pnfeiable to odd a jxirmanont buiUling rather 
than one which might have to be pulled down as the 
Museum expanded For that reason about one half 
of the west wing of the new building which had been 
provided eight yeais ago for the collections kept in 
spirit, was added It hra been adapted to the use of 
the Dejiartmont of Lntomolugy largo windows have 
been pierced in what will eventually be the blank 
walls of the storerooms and the meMonme floors of 
those storerooms and one wall of the future corridor 
have been omitted 

The prooeodings were opened by the Director of 
the Museum Dr C Tate Began, who directed atten 
tion to the importance of insects m human affairs 
He said that the collection of inseota m the Museum 
numbers some six million specimens and has out 
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grown Its aooommodation , the Empire Marketing 
Bosud took no narrow view of its duties and reahsed 
the mtamate relation of tiie work of the Dqiartinent 
of Entomology to health, agnoulture, and oomineroe 
Mr Onnsby Qore, M P , who was chairman of the 
oonunittee when the Board made the grant, Mnpha 
Bleed the necessity for adequate soientifio research m 
the developmfflit of the Bntish Empire The Arch 
bishop of Canterbury, os chairman of the Trustees of 
the Bntish Museum, expressed their thanks to the 
Empire Maiketmg Board and the Office of Works for 
their help the value of which could not be exogger 
ate<] Ihe association between the Museum and the 
Qovermnent m the development of the Empire and 
Its resources was appreciated He hoped that the 
flow of fit jiersons would be quickened m the schools 
and umversitiee to serve the Empire by research in 
eveij branch of science 

It is easy to think of many ways in which the 
light sensitive properties of selemum can be utilised 
in the mdiistnid world When however an attempt 
IS made to realise them in the research laboratory 
wid later m the development department of a manu 
factuiing works many difficulties have to be over 
oome Wo leain fiuin tlie Kltctrwal Ttmes of Oot 16 
that the Badiovisur Parent Ltd of 26 Coventry 
btreet W 1, has surmounted many of these diffi 
oulties and perfected apparatus whioh is being 
employed commoroially for various purposes The 
most iinpuitant application is to sound films By 
means of a suitable eleetno bridge and an amplifier, 
it IS now possible to give faithful reproduction of 
sound over the working range of freciuoncies Another 
application is to the control of street lighting 1 hero 
are some fifty street lamps in the Mortlaku area, 
Surrey, which are controlled m this way, and they 
ate also in use in several towns Another applioa 
tion 18 a controller which regulates the lighting of 
clocks telephone kiosks, signs, etc Queensbury 
Church, a well knosm landmarit in Yorkshire, stand 
mg 1300 feet above sea level, now has its four oloek 
faces illuminated by eleotiio lamps which are eon 
trolled automatically by a solonium unit As 
selenium operates on both infra red and ultra 
violet light it can be uied as a burglar alarm A 
special infra red lamp is concealed and directs its 
beam across the object to bo protected Any mter 
ruption of the beam by the hand or body of an 
intruder instantly sets m action a warning device, 
either a red lamp or an alarm bell Devices are 
made for indicating the presence of smoke m ships* 
holds They are also offloiolly rooogniaed for the 
tuning of raoing motor oars and for dog racing 
We understand that many other uses of the radio 
visor bndge are being devdoped 

A LKOTUBK with novd demonstrations was given 
by Mr Grace to the New York Eleotnool Society lost 
month It proved so mteresting that it was repeated 
on three mg^ts and very many people were unable 
to obtain admission The first experiment was the 
projection of speech directly mto the human bram 
This was done by transforming speech mto a hq^ 
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ft«qvienoy cumnt The leoturer took hold of one 
eleotrode, hia aenetent hdd the other, and they placed 
tiieir free hands against the ears of one of the mem 
bers of the audience The latter immediately heard 
muBio or speech, although no sound oould be heard 
by any other person preeent The explanation given 
was t^t the ear drums and surroimding tissues acted 
like the plates of a condenser receiver the resulting 
vibrations of the ear drum due to olectrostatic forces 
producing the sensation of intelligible sounds Another 
experiment was the inversion of speech Ordinary 
speeeh was inverted se that the high notes became 
the low notes and vice versa This inverted sfiecch is 
quite unmtelligible, but was remverted into intelligible 
speech by suitable ap[iaratus In mveited speech 
telephone sounded like play o fine and company 
hke ennk a nope Tins method is aheady in use 
in transatlantio tadio telephony to prevent un 
authorised hsteners fiom iindorstcuiding the me'csagee 
Colonel Marshall an engineer who had the misfoitune 
to lose his laiynx and had bipn provide t with an 
artiflcial one gave a short addicss to the audience 
from his homo in California ovei the trariMontinental 
telephone on his method of conti oiling the floods 
m the valley of the Mississippi A very huecessful 
demonstiation was given of an ordinary carbon au 
as a loud speaker The method was oiiginally dis 
covered by Graham Belt, but hitherto the sound has 
been too faint By using amplihers Mi Grace made 
the talking arc almost as loud os the best modem 
loud speakers 

On Dec 4 a pubbe lectuu on The hvidonoo of 
Astronomy and Technical Chionology for the Date 
of the ( rucifucion was delivered at Oxfoid by Dr 
J K Fotheiinghom reader m uicient astionomy and 
chronology m the University Definite historical 
data he said limited the possible years to the period 
A D 27 34 Of these the Jewish ostionomioal reckon 
mg excluded all but the years 29 and 33 llie year 
A u 20 was advocated by the late Prof t H Tumor 
but Di hothenngham gave reasons foi dissenting 
from this view and also from that of the late Sir 
Wilham Ramsay He himself inclmed to the date of 
April 8 A D 33 as ofiFenng fewer difficulties than any 
other A point in his argument was the fat t that the 
Jews reckoned the new moon from its first visibility 
not from its astronomical position 

A HKW society has been founded in Pans for the j 
soientiflo study of Afnoa The president of the 
Society, which is to be known os the Sooi4t4 des 
Afnoanistee, is to be Gaieral Gouraud and M P 
Lester wiU act as general secretary Monthly moetmgs 
of the Society ore to be held for the reading of papers, 
and a journal will be issued which m addition to 
ongmal memoirs, will oontam reports of the pro 
oeedmgs at the meetings notes and news cm things 
Afnoan and a bibhography of current hterature on 
Afnoan ethnology The Society will oonsiat of patrons 
Bubeonbing 8000 francs, life members aubsonbmg 
1000 franca, and ordinary members who pay an annual 
Bubsonption of 50 francs, or if reoidmg abroad 60 francs, 
with an entranoe fee of 15 francs Requests for further 
informatioii and subsonptiona should be pdd r e e a ed to 
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M P Lester, General Secretary, 61 rue de Buflon* 
Pans 

Mb P H GamsHAW has been appointed Keeper of 
the Natural Histoiy Department in the Royal Scottish 
Museum in sucoession to Dr J Ritchie, who has 
lecently been appomted to be Regius professor of 
natural history in the Umversity of Abeideen 

Pbov WiiottiM Sohmtdt took over the chair of 
geophysics m the University of Vienna and the direo 
torship of the Zentralanstalt fur Motoorologie und 
Geodynamik Vienna on Nov 25 Ho succeeds Prof 
h M Lxnor, who died on Feb 7 last 

Ihk foUowmg appointments have been lecently 
made by the Secretary of State for the ( olomes 
to the Colonial Agiioultursl and I orost Seivices 
Ml A J Pindlay assistant directoi of agnculture, 
Nigtiia to bo deputy director of ogric iilture Nigeria, 
Mr V F Ohvicr and Ml A I W Sheffield, to be 
Bupeimtendents of agnculture Nigeiia Mr P A 
Allison Mi A F Ro<w und Mr B L A P Urquhart, 
to bo assistant conservators of forests Nigeria 

Thb Institution of Automobile Engineers has for 
some yeais past been giving advice to parents as to 
how their sous can enter the automobile mdustry 
This practice has boon elaborated, and information 
ewi now be obtamed of tho possibihties of apprentice 
ship in works in any particular neighbourhocxl No 
charge is made by tho Institution, the staff of which 
< an he oonhulted by appointment by writing to the 
Institution, Watergate House, Adeljihi, London, 
Wf 2 

Tub Wai Oflloe annuimces that theie are vacancies 
for commissions m tho Suppli mnntwry Reserve of 
Officers as ordnance mechanical engineers m the 
Royal Aimy Ordnance Corjis In addition to qualifi 
cations as to chatacler medical fitness nationality, 
etc candidates must be less than thirty years of age 
for appomtment as subalterns and less than thirty 
five years of age foi appomtment as captains and 
must also be fully qualified mcchamcal engineers 
Preference will bo given to bachelors of scinncr 
(Fngi ) Whitworth scholars graduates and assooiates 
of Uie Institutions of Civil Moohamcal, oi Eleotnoal 
Engineers Candidates will not bo lequiied to under 
go trauung m peace time, but will be liable to be 
called out on servic o when tho Army Reserve oi any 
part of It IS oalled out by Proclamation In rotiira for 
their obbgation oflioera will bo gi anted an annual 
gratuity of £26 payable in ariear Particulais can be 
obtain^ from the Under Secretary of Slate for War 
(A G 9) the War Office L indon S W 1 

Eably Photomiorogr^hers is tho title of an 
article by C H Oakden in Watson s Mtentoopt 
Record for September (No 21) The honour of being 
the first photomiorographor is asonbed to the Rev 
Joseph Bancroft Reaile (1801-1870), who m 1837 
obtamed prmU of the image thrown by a solar* 
iniorosoope upon paper treated with silver mtiate and 
infusion of galls fixing the print with hypo made by 
I himself 

In the autumn issue of Swdtght (Vol 2, No 8), the 
I journal of the Sunlight League, a table is given of the 
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average daily readings for August of the mteosity of 
ultra violet radiations at venous localities in the 
British Isles The figures illustrate the high mtaisity 
srhich these radiations eometunee attain m EnglMid, 
figures of about 8 7 being obtained at Cleethorpes and 
Lowestoft, and of 7 76 at St Ives and Ventnor They 
also illustrate how much the intensity of the radiations 
must depend on olunatio conditions pievaibng, for 
while the figure for Clacton is about 7 0, at Southend 
on Sea it was only 1 0 — the lowest record of all 
stations Among other articles. Dr Kathleen Vaughan 
wntes on the value of sunlight and the oprni air life 
fot healthy motherhood 

A SHORT list of nearly 800 books on British and 
foieign birds has been received fiom Messrs Francis 
JSdwaids, Ltd , 83 High Street, Marylebone, W 1 It 
moliides a few scarce items 

MxsaBS Wlieldon wid Wesley, Ltxl 2 AithurStieet, 
W C 2, have just circulated a list (New Senes No 23) 
of many second hand woiks, olassifiod under the 
headings of periodicals and publications of learned 
societies, miscellanea, zoology botany medicine, sport, 
and addtnda It is obtainable upon appliration 

Wk have received from Messrs A Oallonkamp and 
Co , Ltd a (.ataloguo of ap{iaratU8 foi testing petro 
leuni and its allied products The list, which covers 


68 pages and is well illustrated, covers nearly all 
the standard apparatus required for teeting suoh 
matenals, but the Tate specific gravity bottle seems 
to have been overlooked The pnoes are all given 
ArpuasTiONS are minted for the following appomt 
ments, on or before the dates mentioned — ^Two 
inspectors of aircraft under the Umon of South 
Africa- Tho Secretary, Office of the High Com 
missioner foi the Umon of South Afnca, 78 Strand 
(Dec 18) An assistant chemist at tho sewage 
duqioBal works of the County Borough of Beading — 
The Town Clerk, Town Hall, Reading (Dec 18) 
A head of the chemistry department of tho Plymouth 
Mid Dovonport Technical College — ^Tho Secretary 
for J<lduoation, Uducstion Offices, Plymouth (Doc 20) 
An mspeotor of alkah, etc , works, under the Mmi^try 
of Health— The Director of Dstablishiiients, Mimstry 
of Health, Whitehall, 8 W 1 (Doc 20) A jumor 
lecturer in the department of pathology of the 
University of Liverpool — Tho Be^trar, The Uni 
versity, Livoipiool (Doc 24) A whole time abstractor 
and translator at Slieffleld, under the Safety m Mines 
Beeearoh Board — Tlie Under Secretary for Mines, 
Establishment Branch, Doan Stanley Street, S W 1 
(Deo 31) A piofessor of bioohemistiy at the Indian 
Institute of Science, Bangalore — ^Prof F Q Donnan, 
University College, Qower Street, W C 1 


Our Astronomical Column. 


Magnetic Disturbance, Dec 3-4 1930 A consider 
able magnetic distuibancc falling into the cate 
gory of a small ntoim, occiitrod on Dtr 3 4 Die 
storm began with a characteiibtic ‘ siuldcn commence 
ment on Dec 3 at 1 P, hut apart fiom this the oscdla 
tions of tho net dies wtto nut sppicciabU until about 
thiiteen hoiiis latei the most distuilsil part of the 
tiaccs being between 150 and 22*1 on Deo 3 The 
range in Dwlinstion at Oieenwich was 61 At the 
time of the storm Iheie was only a smalhsh sunspot, 
of aua 130 nulliunths of the sim s hemispheie, a 
little way {last tho cential mindian Spectroscopic 
observations, which greatly increase the lango of ile 
tection and sciiitinv of solai 01 options were im 
possibh on mg to fug 01 overcast sbes The letent 
magnetic stoim appeals to be tlio largest since that 
of Mar H 13, 1929, tlinugh duimg 1030 a number 
of distnibances of somewhat lessei intensity have 
oct lined 

Stellar Parallaxes — bettntxa for October contains 
an mterestmg paper by Prof S A Mitchell, descnbing 
the remarkable advance that has been made m recent 
vears in determmmg the distances of the stars It is 
Jess than a century since Bessel found the distance of 
61 Cygni , it was not until the present century that 
the work was placed on a reliable basis, and the 
robable error of a parallax reduced to about one 
undredth of a second Prof Mitchell states that about 
three thousand aocuiate parallaxes have now boon 
found , his own observatory (tho I,eander MoTormick) 
18 the loader with a thousand parallaxes , each of these 
rests <m some fifteen plates, taken at about five seasons 
BIX months apart 

BeferMice is made to Piof Schlesinger s measures 
with the Yerkes refractor twenty years ago , smoe it 
was not a photographic telescope, yellow screens and 
isochromatio plates were necessary The use of oolour 
screens has the advantage of reduomg the error 
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arising from the different colours of the stars, which 
cause difference in refraction , this difference is also 
reduced by taking all parallax [ilates near tho meridian, 
and usmg only tne jiarallax m light ascension The 
systematic errors of the results of the leading Amenoan 
observatonos wore shown by Stromberg and van 
Maanen to be of the order of 0 003', which is the angle 
subtended by one mob a thousand miles away Other 
methods have bo«i devised for estimating the chs 
tances of objects too remote to show any parallax 
spectroscopic parallaxes, the relation between penc^ 
and absolute magnitude for Cejiheid variables Ed>' 
dington B relation between moss and absolute magm 
tude, and the strength of the lines m the spectrum 
that ore due to interstellar calcium , but «dl of these 
methods need a number of reliable parallaxes m order 
to calibrato the curves Thus the spiral nebulsB are 
distant millions of light years, but this estimate is 
ultimately baaed on the porallaxoa of stars that are 
only di<9tant about a hundred light years 

Comets — Brvb Airk , No 42, contams observations 
of comets 1926 11 (Schwassmaim Wachmmm) and 
1927 IV (Steams) mode durmg September and 
October with the large reflector at iMrvedorf, byf 
Dr W Baade Their magnitudes were 17 and 17 6 
respectively Those were taken at an interval of 
6J years after penhehon for tho first comet Mid 3| 
years for the second It wdl be remembered that the 
orbit of 1926 IT lies entirely betwem those of Jupiter 
and Saturn, its period being about fifteen years 
There appears to be a fair prospect of its being 
observable round the whole of its orbit, which would 
be a new oometary record 1927 IV is affording a 
record of another kind It is now outside the orbit of 
Saturn, and has probably bem observed at a greater 
dietanoe from the sun than any previous comet 
Halley’s comet was lost soon after oiossing the orbit 
of Jupiter 
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Roman Bntain — ^An account by Dr B E Horlamer 
Wheder of tbo first oeaaon’a exoavationa at St Albans, 
wbidb appears in Dvoovery for Deoember, admirably 
summatuea tiie chief points of mtereet It was 
thouf^t that Vemlaxmum, which at one tune was 
the nearest ^iproaoh to a metropolitan city and 
the only town in Britain dignified with the title of 
mummpwm, might well suppfy evidence of exoepbonal 
mmortanoe m its beanng upon Romano British 
oulture and organisation This has been oonflrmed 
already m a staking manner The ‘London Qate’, 
for its sue and what must have bem imposing appear 
anoe, is oompued by Dr Wheeler to the great con 
tinental gateways or triumphal arches such as have 
been fou^ at Arles and Autun The defences of 
the city are also impressive, consisting of fosse, wall, 
and reinfotoing bank totalling a width of some 
16S ft , and even m one part running to 266 foot 
Light IS thrown upon economic conditions m the 
oity and its possible relations with Gormany by the 
excavation of a dwellmg house and another budding, 
probably a shop The house was rebuilt at leaet 
thnoe durmg tihe Roman occupation, and its ancooa 
sivo phases ^ow the nso to prosperity and the subse 
quent doohne of the town Exploration outiido the 
city wall has revealed a cemetory and a prehistoiic 
earthwork T^e purpose of the latter is not yet 
clear, but one of tho alternatives suggested is that 
it may be the site of the settlement of Cassivelaunus, 
the most important centre of soutliem Biitain m 
the first century a D These latter discoveries have 
added thirty acres to the area to he investigated, 
the site withm the Roman walls being 200 acres 

The Wishram— Although the Wishram were one 
of tho tabes earheet met by European explorers of 
the Columbia River and their trading establishment 
was of great importance m the development of the 
northwest of Araenoa, their oulture w very little 
known Only a few of tho Wishram now survive, I 
some on their original site on the Columbia River | 
opposite the Dalles, others on the Yakima reservation 
m Washington Information obtamed by Dr E 
Siqnr m 1M6 and Mr Leshe Spier m 1924 and 1926 
from the survivors is embodied m Wishram Ethno 
grapW ", Vol 3, No 3, of the University of Washing 
ton Ihibboations m Anthropolof^ Ihe Wishram 
were the easternmost Chmookan tnbe on tho Columbia 
River, and their language an Upper Chinook dwlect 
Dislocation of the tnbe began at tho end of tho 
ei^^teenth century as the result of tnbal movement 
so early as, <»■ oven earUer than, 1760, which brought 
the Sahapto mto Washington State The Wishram 
depended pnmanly on fl«hin g for their livelihood, and 
their oulture was entirely a nvar oulture Vishing 
was supplemented by seed and root gathenng Hunt 
mg the deer and other giune took an entirely subsidi 
aiy place lliey lived m villages on the northern side 
of tro Columbia River, roughly from White Salraon 
River to Ten Mile Rapids above tho Dalles Iheir 
houses were semi subterranean lodges built over a 
ouoular pit, or mat lodges The earth lodge aooom 
modated^from one to huf a dosen families As else 
when on the north west coast of Amcnoa, class fed^ 
was strongly marked There were three classes, besides 
davM Sie rlaiimtt wen based on weeltb , but chiefs 
wen not always among die wealthiest class There 
were aksi war chiefs The chiefs had considerable 
power and wen imphoitly obwod They adjndi 
ceted m murder oaeee, a re e a sing fetee or othy puiush- 
ment In oaaee of murder by witchcraft through a 
shaman, the was not held oulpablb, but only 

the man who enplcyed bnn 
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Tunnies —Because of their economic importance as 
food fishes, alhed with thmr peculiar habits, tho tunmea 
have formed the subject of a vast htorature, mread 
over a period of fully two thousand years Active 
reeearohee mto their hfe histones and aVnmdanoe still 
oontmue, and reoeut woikers have felt tho need of a 
reasonably complete bibliography — a noeil which is 
now fully met by ‘ A Bibhography of the Tunas ”, by 
Ueneviove Corwm (fwA Smettn No 22, Contn 
bution No 87. from th< Cahfomia State Fishones 
Laboratory, Terminal Island, California , 1930) The 
compiler has endeavoured to find and to tatalome all 
worn written previous to the close of 1929 deeling m 
any way with the five large tunnies — Thunmu thynnua 
Neothunnua maeroptema Oermo aUUunga, Evthynnus 
petatnta, and iSorda ektlxenata All tho papen listed, 
with only a few exceptions, have aitually been con 
suited, and after the title of each a bnei note is ap 
pended indicating its mam theme and general scope 
These notes add greatly to the value of the bibho 
graphy A list is given of all tho abbreviations used 
for periodicals i ited, and a classified index of subjects 
fat lutatoB reference to any pomt upon which informa 
tion may bo desired regaraing these fislies 

ChiToetntrut and its figgs — In Trevbta, Vol 12, 
1, 1930, Dr H C Delsman desenboa two fish eggs 
which, although easily distmguiahable, give iise to 
closely sunilar larvae ( Fisli P ggs and Larvae from 
the Java hen ) Both belong to the genus Chtro 
eentrua, the Parang Para ’ of the natives One of the 
larvae is slightly longer than tho other and has more 
myotomes This mtercetmg find is m accordance 
with the fact that Bleeker in 1862 distmguished two 
species O dorab and O hypaaloaoma, whilst other 
authonties found only one Dr J F Hardenberg, m 
another paper m the name number of this joutmI 
( borne remarks on the Uenus Churocentrus (Cuv ) ), 
fully confirms the separation of the two fishes Both 
are longand slender pelagic species, attaming the length 
of 90 cm or more O dorab is the more slender of the 
two, with more vertobrsB than 0 hypaaloaoma, larger 
scales, and other difleroncee m the proixirtions of tho 
various parts, the distribution being sli^tly different, 
although ^th species old and young, and also the 
ogg^, may bo found together 

Antarctic Free-living Mematodes — Dr N A Cobb 
describes a large number of these worms which are 
extremely abuudont ui the Antaoctio marine waters 
m a paper entitled Marme Free living Nemas 
(Australasian Antarctic Expedition, 1911 14, undw 
the leaderrfiip of Sir Douglas Mawson boientiflo 
Reports Series C— Zoology and Botany Vol 6, 
Part 7, Juno 1980) ThojTbolong to twelve genera, 
collected from muddy sediment, three fathoina. 
Commonwealth Bay (Adelie Lanil), tho larger foreu 
from amongst the roots of brown algw A formula 
of measurements and signs is mtroduced m the 
systematic work, which conveys a large amount of 
mformation oompressed mto a very small spsoe. 
and there is a k^ to the fifteen gpecies mvolved 
These Antorctio nematodes have several features m 
common There is one new genus, Hyphdatmua, 
created for the new speoiee oepaoMus, which may be 
related to Onoholaamua, and eight new species besum 
this It is mteresting to leom that one of these, 
Monohyatera navtouhvora, as its name implies, is a 
diatom feeder, especially eatum Novwula Some- 
times the mtestme is crowded with the frustules. many 
of wfaioh are os long as the width of the worm and half 
as wide 08 Its h^end , 160 diatoms have been seen 
m cne uu^vidual 
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The Walnut Tree in Bngland — ^Two pmers m the 
Journal of the Royal Horticultural Sooiej^ for 
September deal with this subject Mr H £kienoe 
discusses the quahties of the timber and the omtiva 
tion of the walnut m France and California He 
also comments upon the quality of the nuts obtamed 
from the various isolated trees grown m Ureat Bntam, 
so far as recent mquines enable this to be gauged 
Ml A W Witt discuBsee the vegetative propagation 
of the tree under English conditions as ascertamed 
by preliminary trial at East Mailing At present 
grafting upon seedling stocks of Juglc^ mgra, or the 
common English walnut, seems to be most practicable, 
grafting under glass proving most successnil btocks 
are also being raised vegetatively, the parent plant 
being planted m open, sandy ground, layered, and the 
buds covered with an mch of soil whilst still dormant 
The young shoots thus etiolated afterwards root 
leadily 

The Cultivation of Pyrethrum — Of leoeiit years 
knowlodm has been gamed as to the conditions neoos 
sary to mieerve if pj^hrum sprays are to be efflea 
( lous Tutm has a paper upon its method of employ 
nient m the Aimual Beiiort of the Agnoultural and 
Horticultural Research btaiion. Long Ashton, 1028, 
and there seems httle doubt that this substuioo may 
prove a most valuable insecticide , at piesent it is 
one of many agents that are bemg tneil out aminst 
the tsetse fly m Africa An article upon its cuttiva 
tion. 111 the Built tin of the Impertal JneMute, 88, No 3 
1030 IS therefore very tunely Known for many 
centuries m Persia, the plant itself and the powder 
ground from the flowers, were mtrodiued into Europe 
early ui the iiuieteentli century In 1881, the Dal 
matian siieties, Chryeanthemum cmerarttrfolmm Vis, 
was introduced mto Japan, where its cultivation 
flourished ajiaie, esjtecially around Hokkaido, and 
70 per cent of the worlds yield is now olaim^ by 
Japim This article by the Biitish Vice Consul at 
Seoul, Japan, shows that the groat development of 
this trop m Japan resulted from War conditions, 
when ciutivation of the plant was almost susjiended 
m Austria A verv good quahty of flower is prtxluced 
in Eurojie, and subs^uent years may see a develop 
ment of the Euro)iean pioduct agaui, especially if the 
mseotioidal use of the product undergoes wide develop 
ment 

Stratigraphical Position of the Coutchiching Senes 
— In the neighbourhooil of bteep Rock Lake Ontario, 
a seriOB of schistose Pro Cambrian sediments occurs, 
bordered on the north by Keewatm basic voloamos 
and on the south by mtnisive granite lo the west 
these schists oontmue towards Ramy Lake, but to 
the east they gradually flngor out and are lost m the 
granite They have been alternatively correlated 
with the Coutohiohmu^below the Keewatm) and with 
the Seme (above the Keewatm) In the Jour Qeol , 
p 621, 1030, J E Hawley presents evideuoe to show 
that although the sohuts appear to dip beneath the 
Keewaf3n, we oontaot is one of neany flat shear 
faulting, m which ease the stmtigraphioal evidence of 
relative age becomes ambiguous From the larger 
Btruotures it u thought probable that the disputed 
senes is of poet Keewatm age This does not, of 
course, imply that genmne Coutohiohing sohuts may 
not ezut in the Romy Lake area 

Mineral laduetry of AUeka — ^The nuneral mdustry 
of Alaska, if it bos not been Hie mamstay of t^ 
oountry, has at least oontnbuted hugely to its 
economio development Soma thirty years of geo> 
logioal survey, fostered by the Federal Oovemment 
of the United States, has produced reaulta of m- 
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eatunable value to the proepeotor, inin«, and bnsmeee 
executive, and abundant mfonration relative to the 
ongm. charooter, dutnbution,* and extent of the 
venous ore deposits u available The total value of 
the mmeral production m 1828 (BuQ 81S-A, United 
Statee Geologioal Survm) waa more than fourteen 
milhon doUai^ furnished chiefly by gold and copper 
Thera u also some silver, tin, feed, a little platuium, 
coal, and petroleum, wh^ marble, gypsum, etc , are 
unportant The gold u obtamed ttom lode names 
and plaoeia m abmt equal quantities, the prmoipal 
lodes ooonmng m the south east The Yukon Beam 
still figures as the promment placer temtory, though 
a considerable quantiW of the metal oomes from 
placers m the Seward Peninsula Practically all the 
copper u denved from two names m the Copper River 
region and from Latouohe Island The ohief eouroe 
of silver u the copper lodes, though it> u also obtamed 
from the gold lodea and placers Lead w recovered 
as a byproduct m the course of gold and silver 
mining Platmum, together with palladium, osnoium, 
and mdium, has been found sporadically m both lodes 
and placers Tm has been named from veins and 
nuneralised rooks oooumng in the Seward Peninsula, 
and the comparatively smml tonnage finds its way to 
Smgapore for reduction The ouiput of bitummous 
ana anthracitio coals has increased, and m 1928 more 
than 126,000 tons were product Petroleum is 
mainly confined to the Katalla field It is refined on 
the spot, and the products, gasolme and distillate, 
find a ready sale for the bMts of the fishing fleets 
This last mdust^ has not apparently justified the 
optimism ongmaUy expressed or the vigorous search 
for fields m the past Imports of oil from the 
United Statee supply most of the needs of the in 
habitants 

Intensity of the Auroral Line —It is possible, by the 
use of a s^ial colour filter, to isolate effectively that 
pait of the light from tho night sky which extends for 
about 200 A round the green oxygen auroral line X6677 
and BO to follow vanations m its mtensity Lord Ray 
leigh ill the November number of the Procrrdxnge of 
the Royal koexety, has given an account of an attempt 
to make theno relative measurements absolute, which 
has been accomplished by determmmg the absolute 
values of the numbers m his arbitrary scale of m 
tensities, by reproducing them with the illumination 
from a standanl incandescent lamp Actually the 
light from the sky which was transmitted by the filter 
used consisted only m jiart of the auroral Ime, this 
being siqierpoeed upon a i ontinuous baokgroimd, the 
relative mtensity of Which is known to vary consider 
ably Taking the fraction of the light transmitted by 
the filter and due to X6677 to be 0 87, tho brightness 
of this line m the sl^ was found to be approximately 
3 X 10 » candles per square metre The energy re- 
quired to mamtam this is 6 4 ergs per second per square 
metre, and the number of atomic transitions tequuM to 
supply this energy 2x10^* per seoond per square metre 
These numbers are known to vary from tune to tune, 
and to be quite defimtely rather approximate, but 
should be of much value m testing theories of the 
light emission from the upper atmosphere 

High Veloeity Poutive Ions — ^Work is now m pro- 
gress m several laboratones on the produotion and 
properties of portioUs of high speed, the aim of suoh 
experiments being to provide eleotnoal aouroes to re- 
pl^ radio active aouroes of a partioles and />-par 
tides A prdiminary rmort on some work of this 
nature, which is bauog pennonned witk positive ions m 
the Cavendish Laboratory, is given by J D Oodooft 
and E T S Walton m we November number of the 
Prooeedmgr of ikt Royal SiKMty The problem can be 
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(livided into two porta, so far aa the generation of the 
high need partioka la oonoemed , firat, tiie produo 
tion of a atream of lona in a form auitable for accelera- 
tion, and aeoondly, the method of acceleration The 
aouroe of lona whu^ haa been uaed la a nano-l ray tube, 
the cathode of which la pierced with a narrow tube 
from which emeigea a mixed bmm of protona and 
molecular lona, and the acceleration of theae haa been 
brought about by a potential of 300 kilovolta produced 
by notifying the output of a low froquenoy atop up 
tranaformer Many oiffioultiea were, natuially, en 
cotmtered m the oourae of the work on account of the 
high potentiala mvolved The electron tubes uaed to 
reotiw the high potential had to be specially built, and 
were kept oontmually exhausted by a diflusiou pump, 
the latter oontaimng oil instead of mercury The 
bulba m which the lona were accelerated and the 
potmtial rectified were blown from a hard Jena 
‘ molybdenum glasa, and, with their stems, were each 
approximately a metre m length, to minimiae the 
chance of sparks passuig externally through the air 
betwem the electrodes It was found that the ion 
beam could bo focused by suitable « hoico of the dimen 
siona of the electrodes Very httle space is devoted m 
this paper to apphcations of the fast ions but it is 
mentioned that a non homogeneoua radiation has been 
found to be produced when metals are bombarded 
bvthe stream of lona the mtenaity of the ladiation 
bemg anpioximatelv one ten thousandth of tliat 
produced by a ainuleu' eleitron source at the same 
voltage 

Radiation Dutribuhon of a Radio Antenna — To the 
beptember number of the Journal of the InatUutum of 
EUetruMl Eng*neera, R M Wilmotto, of the National 
Ph^ual Laboratory, contributes two {laiiers on the 
radiation distribution which takes place from the 
antenna of a radio system In the first paper, he 
obtains formuUe for this distribution from advanced 
theoretical considerations, and he shows how they can 
be apphod m practice to the ease of the beam antenna 
Ue pomts out that even m complicated cases where we 
liave an array of antemue, it is possible to obtam 
solutions In the second paper, he iIimuhscs cxpori 
mental results on the radiation distribution in vertical 
lanes from an antenna The results weie obtained 
y measuring m an aeroplane the strength of the 
received simals from an excited antenna on the 
ground position of the aeroplane was deter 

mmed from the ground by means of a theodohto, and 
the signal strength was recorded on a cinematograph 
him Ihe lesults showed very dehnite maxima and 
minima, their positions being determined withm a 
few demrees But only rough values of the field 
strength could be obtained, as many experimental 
dilHoultiee had to be overcome In the case of low 
frequency, substantial agreement between theory 
and experiment was obtamed The radiation was 
also obtamed for one of the beam stations of the 
Maroom Co It was found that, owing to the sharp 
ness of the beam, large discrepancies were sometimes 
observed The average results obtamed wore, how 
ever, m good agreanent with theory It w concluded 
that the theory of radiation distribution is correct 
to a first approximation The difilculties seem to 
be connected with the fact that m praotioe it is 
impossible to obtam a site which is theoretically 
peimt 

H^ratss of Hydrogen Pluonde — In the October 
number of the Journal of the Amenean Chemtedl 
iSoeurfy. Cbdy and Hildebrand desenbe measurements 
of the inmnst pomts of the system water + hvdrogen 
fluonds, wluw mdwate that, m addition tq the solid 
hydrate R«0 previously known, the oompounds 
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H|0 2HF and H^O 4HF exist The existenoe of two 
compounds with excess of hydrogen fiuonde but none 
with excess of water mdioates that hsnlrogen fiuonde 
tends to assume a more complex polymerisation than 
water, and the formula H,0 4HF is m agreement 
with the existence of H4F4 aa one polymer of HF 
Berlmer and Hann had suggested that this polymer 
exists, and had pomted out that hydrofiuondes of 
ammes have the graieral formula B 4HF Other 
oompounds such as KF 3HF and MgF, SHF may be 
regarded as denvatives of H4h4, and if water behaves 
m a manner similar to the ammes, one compound 
formed should be Kfi 4HF 

Filter-cloth from Nitrocellulose — In an article m 
the Chemtker ZeUung for Nov 8, Dr Hans Oradl of 
Munich directs attention to the suitabihty of mtro 
cellulose as a material for the manufacture of filter 
cloth The resistance of various textile materials to 
the lorrosive action of acids and alkalis appears to 
depend upon the amount of mtrogen which they 
contain, and numerous attempts have been made to 
mcroase this resistance by increasmg the nitrogen 
content of the fibre Ihus, cotton doth has been 
nitrated after it haa been woven, but the best results 
so fai have been obtained by usmg cloth woven from 
aa artificial silk consistmg of nitrocellulose, contammg 
12 poi cent of mtrogen This filtering material has 
given very satisfactory results during the last four 
years It can be used to filter a 40 per cent solution 
of phosphoiic acid at 00° C without deterioration 
It must lie proHorvod damp, and the senous techmcal 
^fliculties at first encountered m weaving it m this 
condition have been overcome It can be cut mto 
conv«ucut shapes and sewn with nitrated thread 

New Inverted Metallurgical Microscope — ^Ihe Beck 
Inverted Microscope No 30 is constructed on the same 
principlm us the Beck Uadfield nut roacope By fitting 
a collimating lens m front of the \ertical lUuminatoi, 
it has been found {xmible to rojilace the long o^ioal 
bench of the oiigmal microscope by a short fixed oase, 
which makes the appaiatus much more compact and 
mbuht Apart from the camera, which has a vamable 
extension of 10 m all the major components are 
hxeil Just sufficient movement is allowed in the 
position of the source of light and m the illuminator 
to ensure that ciitioal ilhuninatinn may be easily 
obtained under all conditions The simplicity of the 
new design and the omission of the macro photography 
equipment, have enabled the makers to reduce the 
Twee of tho complete outfit from about £360 to £220 
whole apparatus has been designed to stand hard 
wear, and once it w set up it should iieeil httle atten 
tion The inicroecope stam is remarkably rigid, and 
the coarse adjustment, which moves the stage, can 
bo clamped m any position The fine adjustment 
canies the objective only, and acts smoothly The 
changing device for the objectives is positn e m action, 
and very satisfactorv The tlun glass illuminator can 
be replaced easily by a pnsm, though the makers 
recommend the use of the former type The apparatus 
was tested with specimens of fine polite, the lanuna 
tions of which were so close together that they could 
I just be resolved with the ^ inch oil immersion lens 
I When the specunen was exanuned visually, usmg the 
I thin glasa illuminator, the resolution was found ra be 
exoellmt The illumination was even, and the image 
was satisfactorily free from glare The defimtion at 
about 1500 diameters was good and the field reason- 
aUy flat When the pnsm was substituted for the 
glaas shp, howevM-, the image was, of oourae, bn^ter 
I but the ulnmuiationdeoidely less even TheiUnminant 
was a ‘ pomtolite ’ lamp w^ch has only about one- 
I fi^ the oitcnsity of a carbon arc 
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Aspects of Carbohydrate Metabolism, 
m Sou RsukTioMSBiPS vrvca. PHoaraoBTrs Mxtaboxjuc 
w well known that estera ol oarbohydrate j amount bberating 1 mgm phowborus m two boun at 


L carbohydrate metabc 


animala and plants They a 


Ine enayme is found m 
e mammal m the kidney 


alcoholic fermentation of yeast, later they ^ 


e first obtamed m the and the mucous membrane of the small mtestme 


B a close parallebam between its distnbubon 


found to play a p«ut m the metabobu of muscle «u\d that of eieptase Study of the reactions with the 
and other tissues Phosphorus occurs in ammal different substrates led to the conclusion that Uie 
tissues in several other forms , for example, as ortho same ensyme is responsible for the hydrolysis of each 
and pyro phoiqihate, as a constitumt of nuoleo In the case of the kidney, the enzyme is chiefly 
protems, and m combination with creatine in muscle present in the cortex , there is more in the infant soon 
It is proposed in this review to dieouss only certBun after birth than m the foetus, and thereafter its con 
aspects of the metabolism of phosphone acid esters , oentration does not change much to adult life It is 
the formation of hexoee phosphate as a step m the capable of acting upon ^urt of the phosphone ester 


production of lactic i 


I from starch by skeletal in the blood plasma It has been suggested that its 


article (Nov 8 p 740) P Eggleton has published a excreted as 
review on the rOle of phosphorus m muscular contrao Kay, with 
tion, in n^iich reference is made to the hexose phos vol 22, p 
phates (Phytxcl Remewa, vol 9, p 432 , 1929) phosphate was oontroUc 


Resting muscles do not contain hexose diphouphono phosphate in the plasma, and not by that of the ester 
acid, they can, however, glyoolyso it a^, in the phosphorus The low level of the latter in the 
presence of sodium fluonde and glycogen, synthesise plasma cannot bo raised by administration of ester 


Young from yeast fermenta 


it The ester formed appears to be the same as that by mouth, though a temporary increase can be brought 
isolatod by Haiden uid Young from yeast fermenta about by intravenous mjection On the other ha^, 
tions W T J Morgan has investigatm its chemistry the amount present in the kiilney vanes with its 
(Btoehem Jour, vol 21, p 678, 1927, with R functional efficiency thus it is markedly reduced m 
Robison, %btd , vol 22, p 1270 . 1928) The first chrome nephntis m man and m acute uranium 
step was the formation of the methylhexoside nephntis in rabbits (Dram and Kay tbtd , vol 21, 
diplin^hates, which were then separated into the a p 1104 , 1927) 

and forms Ihe banum salts were hydrolysed with Both intestinal and kidney extracts show synthetio 
bone phosphatase (to which further ruercnce will be activity, provided high concentrations of the alcohol 
madebelow), when the phosphone acid was split off, are used , sodium glycerophospliato was successfully 
further investigation, moluding estimations of the rota isolated from the reaction mixtuie after allowing 
tions before and after acid hydrolysis of the hexosides, duodenal contents to act on sodium phosphate and 
and detenrnnations of tho methoxy group, indicated glycerol for a week 


that the hexose present is fructose, probably y It may be mentioned that Kay has also found a 
fructose A tetramethyl hexose, having the same pyrophosphatase m many mammalian tissuee, with 
rotation as tetramethyl y fructose, was also prepared , a distnbution smulctf to that of the phosphatase 
the constitution of the onguud acid is probably desenbed above , it hydrolyses pj^phosphate to 
y fructose 1 6 diphomhono acid orthophosphate Its optimum pH is 7 ^7 8, in 

J Piyde and K T Waters have confirmed the contrast to the range 8 8-9 3 of the orthophosphono 
presence of the diphosphate m muscle press juice esterase 


isolated, from tho muscle of the rabbit do^ey, and (rabbits) by soaking the spht bone i 
goat, and this appears to be tho ester of normal water for some days, and flltoniw ant 
resting muscle (fitockem •/’ow,vol 23, p 678, 1929) the extract (M Martland and R wbia 


The amount present i 


Jour, vol 23 p 238, 1929) It can be purified by 


the yield was 0 IS per cent , it is possible that it is extraction of the precipitate with 60 per cent alcohol , 
connected with tiie speed of oontraotion of the muscle it cannot be dialysed or ultra filtered, and is easily 
By oxidation of the hexoee group with bromine and adsorbed Its optimum pH is about 8 4 , the imtiu 


which was identified as ^uoomo aoid Ninety percent tion of the enzyme is accelerated It In 
of the hexose is an aldose, 10 per o«it a ketoee , phosphone esters of the plasma Small 


from the formation of gluoomo acid the former is ' 
presumably d glucose 

The presence of phosphone esters m different tiesues 
Buc»ests the preeenoe of enzymes to sjmtheeise and 


ally distnbuted throughout the body, aooordi^ to 
H D Kay (Bwokem Jour , vol 20, p 791 , 1926 , 
vol 22, pp 866 and 1446 , 1928) The enzymee can be 
extracted with chloroform water from the groimd up 


phosphone esters of the plasma Small amenmts of 
morgamo phosphate but not of glycerol retard the 
h^rolysw of ^voerophoqihate , in the preeenoe of 
high oonoentrations of the aloohol it is capable of 
bnnging about eetenfioation of phosphate (Maurtland 
and Robi^ ib%d , vol 20, p 847 , 1026 vol 21, 
p 666, 1927) 

H B Fell and Robison have mveetigated the 
phosphatase activity of ranbryomo avian femora, 
ovdtivated m vttro (touf , vol 28, p 707 , 1929) They 
. , ^ . . synthesisea 


the enzyme dunng 


I, glyoero cultivation , tiie amount in the bone moreaaed to a 


tissues, tile extract being filtered through ewtton wool found that the tissue s^^thesisM the ensyme dunng 
beforeuae They act upon hexose phosjuiatee, glyoero cultivation , tiie amount in the bone moreaaed to a 

phoemhatee, and nucleotides, for quantitative estima- maximum and thm declined, oorto^onding to the 
bon It IS oonvenient to use sodium glyceiopho^iate phases of histologtoal diflwmtiation follirwed by 
in glyeina Bodram hydroxide buffer at pH 8-8 the degenexation The coarse cffdeveliqpnuntwaasiiailair 
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to that oooumng nonnally in «ntw, but the degree of 
developmaat attained was leas The enzvme u oon 
flaed to bone and oanfying cartilage , it la abemt 
from small celled, non hypertropbi^ cartilage It 
preaumably plays some part m calciflcation it 
has bem shown that it is capable of causing the 
deposition of calcium phosphate from calcium ^ycero 
phosphate m the complete absence of moigaiua phoa 
phate (for example Robison, %b%d vol 20, p 388 , 
1026) 

T H Milroy exanuned the processes of fatigue and 
recovery m normal and diabetic muscle and found 
that fatigue was oharactensed by the entrmioe of 
water, the loss of some phosphate depletion of the 
glvoogen store, and increase m lactic acid, together 
with Toss of the power of estenflcation of phoi^ihate 
under the influence of sodium fluonde (Quart Jour 
Exp Phyetol , vol 17, p 161 1927) In recovery 

the reverse changes were observed, with muscle 
taken from a depancreatiaed oat, the recovery pro 
oeases were much slower, especially the storage of 
glycogen and the ability to synthesise hexoso phos 
phate 

D Stiven has reoently investigated in detail the 
part played by phosphono esters in the formation of 
lactic acid from glycogen or starch, using a muscle 
extract muscle from a oat perfused with Ringer s 
solution after killing instantaneously was extracted, 
after mincing, with cold sodium chloride and bi 
carbonate solution , the extract was obtamed by 
pressing through muslin and concentrated by freering 
out water the pH was adjusted by adding phosphate 
and bicarbonate (Btoehem Jour vol 22 pp 867 
874, and 882, 1928 vol 23 p 583 1926 vol 24 

|m 169 and 172 , 1930) Under anaerobic conditions, 
the extract produces lactic acid from glycogen, starch 
or glucose, though at somewhat different rates With 
glyoogm aa substrate, ^ changes in phosphono 
esters were followed m detail and found to be of three 
types m the flrst, there is no ester accumulation oi 


change m pbosfdiate until all the glycogen has been 
used up, when phosphate increases , in the second, 
no ester accumulates for the flrst 30-40 mm of 
mcubation but thereaftm accumulation is isqnd , m 
the third, ester accumulates at the commencement 
and IS thm broken down The actual course depends 
m part on the concentration of glyoogen and the 
extract used In any ovont there is no molar rela 
tionship between lactic acid production and phos 
phono eater accumulation or breakdown 
Addition of hexose diphosphate under certain oon 
ditions inhibits lactic acid formation and increases 
the formation of phosphono ester , at the same time 
the glyoogen decreases more rapi^y than when the 
addition is not made Btiven has also found that a 
stenle cell free muscle extract prepared from a cat or 
wild rabbit will convert glucose to lactic amd without 
the addition of any activator the glycolysis occurred 
in the early stages of incubation and was certainly 
duo to the muscle enxymes and not to any infection 
Although the rate and extent of lactic acid forma 
tion from glucose are usually greater thui from 
glyoogen, the eatai accumulation is much greater m 
tlie case of the latter Agam the rate of lactic acid 
production and ester accumulation is greater with 
glycogen than with soluble starch m the earlier stages 
of the reaction although finally the lactic acid 
formation is the same wt% both Irradiation of the 
muscle extract with ultra violet rays from a quarts 
mercury vapour lamp for short penods inoreasM the 
rate of lactic acid pioduotion from glyoogen , at flrst 
eater accumulation moreased but later dMreased, 
coincident witti the maximum rate of formation of 
the acid, longer exposures destroyed the ensyme 
These results differ in some respects from moss 
obtamed by previous observers, and further worit 
will be necessary before the details of the chemical 
changes producM by muscle or muscle extracts 
upon carbohydrates are finally and completely eluci 
dated 


The Psychology of Adolescence 


rpHE psychology of adolescence has not received 
from psyoluiloguts that attention which its 
popularity with noveliata, poets and pamters would 
seem to ment It is, thc^ore, a matter of mterest 
that, at the Bristol meetmg of the British Association 
Section J (Psychology) devoted the whole of a mom 
mg s session to heai^ and discussmg four papers on 
Hua subject 

In hiB paper on The Basis of Social Adjustment , 
Dr R Q Gordon maintained that the problems of 
adolesoenoe were largely problwns of adjustment to 
society, and that the sucoees of such aibustanent 
depended on the formation of a aentim«it of a social 
sen which should m large measure dominate the other 
sentiments m the personality The organisation of 
this sentiment, he said, depended on certam emo 
tional duqxsations or mstmots suggestibility, passive 
aympathy, mutation, and the berdinstmot — the last 
of these Dsmg of first importance These, however, 
were not enough, for the mentally defective often ex 
hibited them m no small degree and yet was almost 
totalty meducable he shoired no ps^cular pecuh 
antics m respect of the mstmotive bases of social 
adjustment, he was, for example, no more suggestible 
than normal people Not was the tale completed by 
the sex instmct “ To desonbe social mtercourse as a 
manifeatation of sexuahw* , said Dr Gkirdon, "is, to 
my mmd, a mistake What the sex instmct does is to 
mve a tremendous impulse to extraveraon it directs 
«b» mdiviAial’a mterest away from hxqunll” He 


made the interestuig suggestion that differences m 
the strmgth of the herd instinct were largely re 
sponsible for differences between the mtrovert euiid the 
extrovert These emotional disiiositioiis, be said, had 
to be controlled and organised and the individual 
had to learn to discnminate between what met with 
social approval and what did not This control, in 
ti^^tion and discrimination depended on the aoquisi 
tion of knowledge, the organisation of behefs, and the 
development of the power of making sound judg 
ments It was m these respects that the menttJfy 
defective was lackmg They were associated with the 
proper development of the cerebral cortex , so sooud 
adjustment had to be legarded as of gradual develop 
meat and only coming to fruition with a full functional 
activity of the cortex 

Dr Ctordon made an mteresting distmotion between 
the control mtegration, and discnmination implied m 
social adjustment and what is commonly called m 
teUigenoe,Vnd suggested that some mtellq^t people 
never developed the capacity for social adjustment, 
because they were lackmg m the special ooriacal 
development neoessaty for the mtegration of their 
mstmots and the formation of the social sentunenta 
tiiey were aments m spite of then mtelligenoa Such 
people might oompeninte either by an mtense m- 
tegration of the ego oentno aantiment, aa m tibn 
typical epileptia penKmabty, or by failure to adjust to 
lue, as m msny payohostiienics and ohromo hypo- 
iflioDdnaoa, who pruearted illncM to health, flncUiig 
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thitt * oonvcmmt way of aaoape from social adapta 


Prof Olive Wheeler, m her pi^ on “ Variations in 
the Emotional Develoianentof Korma^dolesocnts’*, 
nve some account of the tesulte of her own mquines. 
In which she used tbs questionnaire method The 
rspliee to her questions pointed to an moreaee of 
emotionality during the period of adolescence, which 
showed itsw m tmee diieotiona first, an moreased 
fueling of self, tending towards psychological mde 
pendenoe end the find^ of a vocation, second, a nse 
or mtensifloation of sex emotions, tending towa^ the 
development of a hetero sexual attitude and the find 
mg of a mate, and third, the develoTHnent of social, 
sethetic, and religious emotions, tending towards the 
formulating of a pomt of view on society and on life 
m t^eral There were great variations m the time 
and rate of this emotionid development, and equally 
great vanatione m the intensity of the new experiences, 
m some oasee there appeared to be a great aooeaeion 
of energy along each of the three ch^ channels of 
experience and adjustment, an observation which 
supported Burts hypothesiB of a central emotional 
factor 

As retnuda emotional dtSerenoea between the sexes 
Prof Wheeler thought that, apart from the earlier 
emotioned maturity of the girl, the moat sinking 
diilerenoe botwem the sexes was to be found m a 


diftorenoe of emphasie on the active and passive groups 
of emotions boys tended to be more aggressive , 
their misdemeanoure wore agoreeaivo (pugnacity ao 
qnisition), while those of gi% were pwive (lying 
eex oflenoee, and attempted suicides) Ibis difference. 
It was suggested, might be partly responsible for the 
fact that highly mteuigent gu-ls and women found it 
more diffloult to attain that emmence m professional, 
buamesB, or cultural life justified by their intellectual 
abihty in boys there was a harmony between the 
egoistic and the eex emotions which resulted m ao 
tivi^, while m girls there was a perpetual liabihty to 
oonmot between them, which tended to a passive 
resultant 

Concerning environmental influenoee. Dr Wheeler 
expressed the opuuon that emotionid maturity was 
much more affected by training and oircumstanoee 
particularly by the home, than le uiy other pheee of 
development Many parents delayed the psycho 
logical weanmg of their children, with eenoue oonse 
quenoee ; they tended to ke^ their eons and daughters 
in emotional leading etrmga and to allow them too 
httle freedom of thought and action The long pre 
paration penod neceesary for entrance mto the pro 


be a feature of English (as of Amenoan aniTSootti^) 
umversity life, was psychologically sound m their 
vacations, at any rate, students could get a taste of 
real work lesponsibihty, and economic independence 
The diffioultiee were very much greater for the youth 
who wee unenmloyed and sometimes found a mate 
before he found a vocation and bad been tramed by 
work to accept responnbihtiee and to oonmder the 
~i^tB and needs of others 

The development of the young industrial worker of 
Ihe oontmuation school was £aou8sed by Miss H 
Philhps m a paper entitled The Adoleeoence of the 
Young Warn earner Hu eooial development, she 
said, was hanapered by lus limited environment 
Repetitive work provided an even more reetneted 
environment than did the school room " ^ 


f eancHU made difficult the bamomous davelopment of 
some adolescents biolog^ mstunty was attained 
before eoonomio independence was reached Hence 
' e sdf help movement, which largely araie through 


him with few opportunities of expreeamg hu mitiative 
Most of these workers resigned themwlvea to the 
world as they saw it, and resorted to fantasy some 
sought opportunities for development m personal 
relationships outside of the worksnop a few earned 
the unadventurous, spintless attitude of the workshop 
mto their personal relationships 
The fourth paper W Miss A H M Alhster on 
Adolescent Modes of Thinking , gave an account of 
her own observations made with a method of studying 
adolescent thou^t which seems very promuing She 
compared some 400 stones wntten by girls of 18 
and women of 30 to be told to children t hinking that 
the writers would m the selection and treatment of 
their matenal reveal their own attitude of life , and 
her expectations were fully realised, for there were 
distinct differences between the stones of the younger 
women and those of the older, which can only he 
explamed by their difference of outlook f any stones 
were more popular with the adoleecuite and were 
treated somewhat differuitly they depicted a beauti 
ful, busy, but secret world, a place of feasting and 
dancing and all sorts of wild unpoembihties , it was 
an exprwion of the adolescent’s growing mtereet m the 
world, of her hopes and realisation of her own mde 
p«idenoe those of the older women were more sober 
t>y comparison A ounous feature of the adoleaoeqt 
stones one which raises a problem for the p^obo 
analyst was the comparative absence of fathers , 
mothers were plentiful, but father was seldom 
mtroduoed, and then usually to explain hie absence 


Aathropology and Archaeology m 
AS a survey of natural and apphed science the 
“ Enoydopedia Bntamuoa is a record of stu 
peudouB aobievement by the human mteUeot m prob 
mg Mature a secrete and in the reductiOD. of matenal 
omditions to aubaervienoe to man e needs When we 
turn to the eoienoee which deal specifically wi^ man 
himself and his past, we enter upon a field of die 
oovery m aduoh tha jreeulta, if lees epectafiuab offer 
no lesser appeal to the imagination, and redound 
no less to tne credit of those to whoee gemus and 
patient piecing together of the evidence they have 
been due 

In those branches of amenoe wbioh deal with the 
on^ and development of man and the growth of 
omhaation, there is one name which dominates all 
others, one man whose Influence and exanqile, ex 
phat or merely implied, permeate the irtiole and de 
terrome the attitude of the mvestigator towards his 
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the " Encycloi^dui BnUmuca* 
matenal That man u Dcurwm In hia article on the 
evolution of man. Sir Arthur Keith, m paying a tnbute 
to Sir Edward l^lor, the greatest of ^ early an 
thropologute, emphaeises the effeot of hie aooqptanoe 
of the evolutionary theory of human deaoent as a 
working hypothesis He goes on to demonstrate that 
Darwm s views on the dee^t of man have withstood 
all attack, ranamug the only sound guiding principle 
m mtsipretmg ths mots 

An earlier generation, apt to facile gamraliaation, 
found m the Darwinian theory a ready k^ to iib» 
solution of all its difficulties Since then as the facts 
have accumulated they have been eeen to oonfliot 
with the crudities of premature tbeonnag, and tlua 
has led to a popular nusoonoepticn that MiaUarwiniaa 
positum has been disoredited Far from this bemg 
the case, as Sir Arthur Keith shows, tor example, m hie 
review of the evidence of embryology on the desoant 
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of man, the faota on a aabtler mterpretation only 
aervo to oonfixm it The tree of human deacuit atiU 
flonnahes, but inatead of a single stem, it has put forth 
many branobee, each a speoialued adiqitation to ita 
enviranment We may no longer believe that men 
ore deecended from monkeys, but rather that in the 
Ime of deeoent the anthropoids are early forma which 
branched off, and have had to pay the penalty of too 
early apeoialisation 

It must not bo concluded that there are no gaps m 
our theories, that no diihc ultiee remain to be solved 
There are still divergmoes of view hor these we refer 
the reader to Sir Arthur Keith s article, m which he 
pilots a way through the evideni e from the anthro 
poids, PtAeeanthropua ereetus, Filtdown, Neander 
thal, Rhodesian man, and the rest Unfortunately, 
man came too late to fit mto Sir Arthur 
Keit^ oham of evidence A more reference to the 
artioles on “ Heredity " and ‘ Eugemcs * for the place 
of Darwm m other fields must suffice as we pass to the 
Study of roan m its wider aspects Dr Marett in his 
article on Anthropology ’ largely attributes the 
foundation of anthropology m its modem sense to 
Darwm’s revolution in the study of biology Man 
and his oustoms and institutions, it is true, have been 
a subject of curiosity from time immemorial Hero 
dotuB IS the father of anthropology just as much as of 
history The study of archieology goes back at least to 
the Benaissanoe, as is pomt^ out m the article 
‘ Archsoolo^ ' by Dr Hall But when Darwm pub 
lishedhiB“Ongm of Species ,a8Dr Marett says, the 
tune was at Imgth ripe for a world wide are long 
survey of ^e human record Hence Dr Marett 
has taken human survival as the prime object of an 
thropological study It was the Darwinian theory of 
the strumle for existence and the survival of the 
fittest wmoh provided method, a umty of aim and a 
consequent stnotnesa of procedure m oeahng with the 
enormouB range and diversity of the material for such 
a survey, and it is m the light of their survival value 
that Dr Marett deals with the study of race and cul 
ture, language, social institutions, religion and morals 
It may be noted that Dr Marett es^ews the praoti 
oally convenient but theoretioally unjustiflablo ar 
bitr^ divorce ^tween prehistoric man, the modem 
savage, and civilised man. All are equally subject to 
the same biological canon 
In accordance with the scheme of arrangement of 
the“£!noyolop«Bdia’',Dr Marett has dealt with general 


stitutiona, and culture under contments or countries 
aa oircumstanoee dictate Others deal with special 
subjects of mquuy such as exogamy ,JkinBhip, marriage, 
totomsm, and the hke Dr Hunsons article on 
“ Material Culture ” is of qieoisl mterest at the moment 
m its beanng upon the question aa to how far develop 
inent m material culture is to be regarded as due to m 
dependent mvention or to a diffusion from a given 
centre— a subject which he developed further iii his 
recent address to the anthropological section of the 
British Association at Bnstol 

Those who are prone to ask what ui the practical 
outcome of research and to demand some ultimate 
utihty from academic studies may refer to Prof 
Selignmn’s Anthropology, Applied ”, in which he 
deiSwith the bearmg cfmthropologioal studies on 
the problems of the admmistrator ui deahng with 
pnxmbve races m our dependmioies, drawing instanoes 
Irmn hu expenenoe m the field 

When we inm to the treatment of arohnologioal 
■fniiiim m the “BnoyolotMedia*', it is mevitable that at- 
tention should be direoted m the first instance to the 
general arUole by the late Dr H R Hall, whose un- 
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tamely death we all deplore In aooordanoe with tiie 
general scheme for strengthenuig the mpeal of the 
soientiho articles to a wider pubho, Dr Hall has 
opened with a brief history and methodology of his 
subject Two pomts are immediacy presented to 
the reader withno little force First is astonishingly 
rapid morease m our knowledge in recent yean, 
particularly smoe the War , and second, the need now 
felt for technical trainmg m the practical ardtueo- 
logist and the wide range of knowledge which that 
training must rover, not merely withm the four 
comers of the subject, but also m a wide variety of sub 
jeots which impinge ujioii work in the museums, and 
still more in tne field, and involve problems rangmg 
from practical ohemistry to engineering Dr Hall is 
in accord with the spirit of the “Fncyclopttdia ’,though 
he may, perhaps, have felt a little ill at ease m seeking 
a practical end for archicologioal studies which ho 
justifies, were justification needed, as one of the 
' things of the spirit 

The final wonl on method rests with Mr O Q S 
Crawford, who from the fund of his practical expert 
ence deals with aroliaological discovery from the 
aeroplane 

Iho general survey of the stone ages by Mr M C 
Buricitt the bronze age by Mr H J E Peake, and the 
iron age by Mr Regmald Smith are synthetic rather 
than analytic Even more thrni m their detail, their 
general trend marks the advance m arehtsologioal 
studies of recent years It is of no little sqmihcanoe 
that the treatment of the larger probloms of arolueo 
logy tends to expand in range untd, m the earliei 
phases at least, it is little short of world wide This 
would have hew even more evident had publication 
been delayed by a little to mclude discussion of recent 
evidence from Chma, India, and Africa which holds 
out possibihties of world wide correlations m pro 
histone times based on climatological and meteoro 
lineal argument As it is, Prof Seligman could 
bc^ly touch on Mr L 8 B Leakey s di^venee ui 
East Afnca 

It is when reference is made to the departmental 
artioles, mostly under geographical headings, that the 
morease m the sum of detailed knowledge becomes 
impressivo In thw connexion Mesopotamia with its 
record of recent excavation must hold first place , 
but Egypt with Badan and the Faiyum, India snth 
Mobenjo daro and Harappa, China, and Palestme each 
oontnbute no lees signinoantly if less sensationally to 
the arohteologioal picture of Uie growth of civilisation 
m prehistono tunes which gradually is being pieoed 
together By no means less important is the eastern 
European area, of which the prehistono ardusology 
18 ably surveyed by Prof Gordon Childe Lees 
attractive, perhaps, to «iy but the expert because of 
Its diffloultiee, of which not the least is the language m 
which most of the onginal records of research are jmib 
lished, it assumes its proper perspective m Prof 
Childe’s hands in linking up the oultures of Central 
Europe, the Danubuui area, and the eastern Mediter 
ranean 

It would be impossible even to glance m passing at 
the mwiy fascinating problems wtoch now engage the 
attention of the aroiueologiat and are here reewrded 
— the Hittite empire and its ramifications, which the 
arolueologioal and phdolomoal evidence oames, cm 
one nde to India, and, on the other, to the peoplM of 
the Mediterranean , the oultures of the south w es te rn 
United States, m whioh an areheologioal metiiod and 
framework develop as evidence aooumulates ; and the 
neat pre Columbian oivihsationa of Central and Sen^ 
Amenca As a whole, arohteology m the ^ Eno^o- 
pecha” IS a record of great aohieiveaient reared upon • 
■ound basis of carefully obsraved and recorded fact. 
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Fog and Mortality in the Meuae Valley. 

XrOB three days last week, Deo 8-0, • heavy fog 

ooouned m part of the Meuee valley, in the 
industrial area betwem Huy and Seraing south west 
of Lidge as a result of which sixty four persons and a 
number of cattle are dead An ofiQoial medical com 
mission which mvestigated the otroumstanoee has 
reported that the deaths were due to fog alone , the 
victims were persons who by reason of old age or ill 
hMlth, were m a low state of health 

The Ministiy of Health has been m communication 
with the health authorities m Belgium and is informed 
that the recent deaths m the province of Li0ge are not 
due to any commumcable disease , the occurrence is 
clearly a matter of local conditions but it may be 
some days before the cause is fully and authoritatively 
ascertamed 

The fog formed pwt of a very extensive area of fog 
associated with an anticyclone that extended west 
wards from eastern Europe Precise information as 
to ihe density of the fog m the affhrted area is wanting 
but the accounts do not suggest that it was any greater 
than that of tlie worst London fogs in which vnnbility 
IS occasionally reduced to less than two yards A 
number of imper air soundings made m Great Britain 
and on the Continent at this tune showed that above 
a Buperhcial layer of low temperature there was a 
rapid nae of temperature with height the air above a 
benght of 6000 ft being about as warm as on an 
average day in August when the atmual maximum 
oooun at these levels Fhis state of affairs is, of 
course very favourable for mamtaining a fog berause 
of the extreme vertical stability that results Iho 
atmospheiK eddies that imdei oidinary conditions 
cause a constant mtei change of air at different heights 
cannot be present for any cold air from near the 
ground if raised to a higher level would have its defimt 
of temperature merest by dynamical cooling and 
its increasing excess of density would introduce a 
powerful restoring force 

fog howevei does not onginate because of such 
conditions , it is mnerally cau^ by the cooling of the 
surface bveis under a clcMr sky in thie absence of strong 
wind Ihe evidence points to this having been the 
mode of origin of the fog area m Euiupe as a whole on 
this occasion Apart from the fact that the general 
level of temperature was much higher than is usual in 
a December fog and that theie was an imusually huge 
‘mvorsion of temperature tlio meteorolomial con 
ditiona appear to have been chaiacteiistir of the typo 
of wesdher If any poisonous fumes or solid particles 
are present m the surface layers of the atmosphere, 
they wnll remain there for so long as the state of 
exertional stabihty lasts The presence of some such 
fumes as the cause of the deaths near Lidgc seems a 
more reasonable supposition than the alternative one 
of suffocation through sheer density of fog, because the 
orduuuy particles of fog, whether these are drops of 
water or nunute partioles of sohd matter, or, as often 
happen^ m industrial areas, a mixture of the two, 
occupy only a nunute proportion, by volume of the 
atmorhere, and can WMoely be supposed to prevent 
a due amount of oxygen frem being inhaled even by 
people with impaired tungs 

If these conclusions are ooirect, the cause of recent 
deaths in the Meuae valley will be found <mly by more 
thorouc^ investigation mto the manner of ^ victuns’ 
death The poasibihty must also be taken mto 
account that reoent induatnal davelopments may have 
resulted m the hberathm of poisonous products im a 
scale that will become destructive whenever soaveng 
mg of the air by turbideoce is reduced by exo^itional 
temperature ocmditions aloft 
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Uniyenutjr and Educational ZntdUjcenee. 

CAMBBmax — ^The Council of the Senate baa 
Mpointed the following Committee for the Jamea 
Clerk Maxwell oenten^ celebration The Vioe 
Chanodlor, Sir J J Thomson, B(r W Spens, Master 
of Corpus Chnsti College, Sir Joseph Laemor, Sir 
Ernest Rutherford, Dr C D Broad, Prof H I 
Newall, Sir Arthur Eddmgton, Prof C T B Wilaon, 
Prof F J M Stratton Dr J Chadwick, Dr J D 
Cookoroft Sir Jamea Jeans 

ihe Managers of the Balfour Fund, with the ap 
proval of the Faculty Board of Biology ‘ A ”, have 
made a grant of £30 from the Bsdfour Fund to Miss 
P M Tenkm of Newnham College, for research on 
The biolo^ of the Smaller Afnosui Lakee ” 

H Q Wager of Emmanuel College, has been 
impomted to the Frank Smut Umversity Student 
snip m botany 


SoHOLABSHm, each of the uimisl value of £300 
plus an allowance for apparatus and other expenses 
are being offered by the Qroeers Compemy, the object 
being the encouragement of original research m aani 
tary science Forma of apphoation uid particulars 
can be had from the Clerk to the Qroeers Company, 
Grocers Hall, E C 2 

A SSRIBS of twelve Swmey Lectures entitled 

The Life of the Past will be given by Dr T M 
Finlay m the lecture theatre of the Imperial College 
of Science (Royal College of Soienoe, Old Building) 
at 9 30 on Mondays Wednesdays, and Fridays, 
cm Dec 8-19 and on Jan 6-16 Admianon is free 

UmvxiuuTy entrance teste and mitial degrees form 
the subject of a rejmrt recently adop^ by the 
council of the Association of University Teachne and 
published m the October number of the Assooiaticm s 
UmeervtfMs Jtemew The report surveys the existang 
aneagemente for matnoulating students m the van 
ous umversities and finds them unsatwfaotoiy , m that, 
on one hand, they ful to exact from every entient 
valid evidence of preparedness for umvemty work, 
and on the other, they exert an unhealthy influence 
cm sohoob m the direotoon of premature apeoudisatien 
It recommends the presonption of a minimum en 
trance age of about eighteen years , an efficient teat 
m the use of English , a teat, to be passed shortly 
before entry, m femr subjects, not mvolvmg such a 
high degree of specutlisaticm as the higher school 
oertifioate exammations, and a oertaflo^ by the 
candidates school authonties as to his pewen and 
mtueste and general fitness for university wortc 
As regorcb the test m English, the report expresses 
appro^ of the general pnnoiplM of recommendations 
embodied m an article hy Miss M a itl an d Smith nduoh 
appears m the same number of the Rmt/w under the 
title Entrance Examination m the Understanding 
uul Use of English ” Although the suggested im 
provement of efflmenoy of entrance tests might 
be expected to rehabihtate to some extent the de 
preoieted pern degreee of the new universities, the 
report urges these bodies to retrieve the mistake tiisy 
made m reservmg * hcmonis ’ exidusively fbr suooess 
m highly speoubMd oounee, with the nsuH that 
every ambituras student, whether he rasUy wishes 
and is fitted to preas on to the frontier m know* 
ledge m one partioolar direotran or not, la driven to 

dOBO 
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Histone Natural Events 
D«c 14, 763 Cold winter m Western Europe - 
The wmtor of 7dS-i, the hist oonceming which dettula 
ore extent, e»peuB to have been ve^ cold m western 
Europe Winter began early in October, but the 
greateet cold continued from Deo U until Mar 16 
It extended over the whole of Europe from England 
to the Blaok Sea The Bosphonu and neighMur 
mg porta of the Blaok Sea were frosen , in several 
oountnestheanowwasSOft deepmplacee andmOaul 
the obvea and flga died, the com froae m the soil, and 
m 764 a terrible fanune desolated a vast region and coat 
a multitude of hvee The Danube and other nveis 
were froaen, as was the aea for a long diatanoe from 
the land Holinahed records There fell such a mar 
vellous great anow, and therewith so extreme a 
frost, as the like had not been heard of oontmumg 


1 away, and not onfy feathered fowls but 
also beasts on the land and fishes m the sea died m 
great numbers It is not mmtioned m the Aiulo 
Saxon Chromcle, but an Mitry in 761 records This 
year was the severe wmter , and there may be some 
confusion of dates 

Dec 16 1857 Neapolitan Earthquake —This 

earthquake is notable as the first m which an atten^t 
was made to estimate the depth of the focus By 
numerous measurements of the molination of he8ure<i 
m buildings, etc , Mallet found that the depth v 
about 6i miles 

Dec x6 1877 High Pressure orer Siberia — 

SeimpalatmBk m bibena the barometer at 9 P M read 
784 5 mm , equal to 1046 mb or 80 886 m The 
height of the station is not known exactly but is 
estimated as 690 feet, and on this basis the pressure 
corrected to sea level is 1076 mb (31 76 m } This is 
the hipest known pressure at sea level At 7 a m 
on Deo 17, a readmg of 787 4 mm (1060 mb or 
81 00 m ) was recorded at Bamaoul a few degrees 
east of Semipalatinsk The height of this station is 
480 feet, and the pressure reduced to sea level, 1074mb 
(31 69 m ) 

Dec x6, xpso Great Chinese Earthquake — One 
of the greatest earthquakes known to us occurred m 
the provmoes of Kansu cuid Shensi m north west 
China The area disturbed must have been more 
than three milhon square miles, the largest yet 
known The number of persons killed, chiefly resi 
dents m oaves m the xiver banks, was estimated 
at 180,000 

Dec x6.ax, xpss Tropical Cyclone in Pacific — 
violent cyclone visited the Dmon, Samoa and Cook 
Islands A oyolOne wave swept over Atafu m the 
Union Islands, and great damage was done by the 
wind at Rarotonga (&>ok Islands) 

Dec 17, X664 Comet — Under this date Fepys 
wrote ' Mi^ty talk there is of this Comet that is 
seen a* nights, and the King and Queene did sit up last 
night to see it, and did, it seems 

Dec x8, x8p6 Ball Lightmng in Devon — Dunng 
a thundecstoim at Bnxham, Devwi, a globe of light 
appeared m a field, travdling from west to east, 
teuixig up the ground It reached a small house, 
broke a hole m the oloeed door, knocked a hole m the 
wall, and oontmued aloog a rope walk, where it killed 
one null and gravelty injured anothw 
Dec t9>ss, ^sp Snowstorm in Texas — Snow is 
rare m ocntral Tecow, but m this storm the d^ith of 
snow exceeded two feet hi pleoes and traffic wu dia 
organised , at HxUrixao S6 nuhse fell iq leas than 
4riioiirB Two mfihea of maow fell oven on the coast. 
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where such a phenommon is almost unprecedented 
The preesure distribution on Deo 18 showed a de^ 
d^ireasion over the Qulf States, brmgmg m large 
quantities of moist air, while a cold wave was ad 
vanomg from an intense anticyclone over Montana, 
aesociated with temperatures below 0° F The snow 
storm aooompamed the progress of this cold wave, 
hist southwards and then eastwards to the coast 
Dec so, X564 Severe Winter in Europe — ^The 
wmter of 1664 66 was very severe over the whole of 
Europe The cold bemn about Deo 20 andHohnshed 
states that on New Yeat s Eve people went over 
and alongst the Thames on the im from London 
Bridge to Westminster On Jan 3 at night, it began 
to thaw and on the fifth there was no ise to be seene 
betweene London Bridge and Lambeth which sudden 
thaw caused great flo<^ and high waters that bare 
downe bridges and houses, and drowned mame people 
m Lngland especially m Yorkshire Owee Bridge 
was borne awaie with others The Zuider Zee and 
all the great waters of western Europe were frozen , 
on the Continent the cold contmued until Mar 24 


Societies and Academies 

London 

Physical Society Oct 17 — J P Andrews (1) 
A simple approximate theory of the pressure between 
two bodies m contact The approximation makes 
use of two principles (a) Iho displacement at 
the centre of the oirole of contact is twice that 
at its edge and (b) for the purpose of calculating the 
stresses no may replace the two bodies by a single 
sphere of which the oirole of contact is a diametral 
section and write the stram at any point as the latio 
of the displacement of that pouit to the length of the 
Ime drawn from the point to the sphere m the diroc 
tion of displacement When the elastu modulus by 
which tills M multiplied is taken as that appropriate 
to a rod with sides fixed the agreement with accurate 
theory is close Principle (a) remains nearly true for 
elhptical areas of contact — (2) Experiments on im 
pact hor soft melalhc bodies and impact of equal 
epheree for small velocity of approach v duration of 
conUuit vanes mversely as while the oodBoients 
of restitution e are imity for all speeds below a value 
charaotenstic of each material Duration of contact 
has no eSoot upon the size of the permanent defonna 
tioiu) For variation of duration of contact t with 
mass of sphwe at high speeds of approach t vanes as 
the squxun root of the mass, as theory prediota — 
(3) Observations on percussion figures StM ball on 
gl^ blocks Diameter of innermost circular or part 
circular crack remains constant for one speoimen of 
glass, and is mdependoit of the maximum pressure 
exerted by the ballon the glass, diameter of outermost 
ommlar or part ciroular crack vanea with the maxi 
mum preesure m a manner which suggests that the 
crack tends to keep to the outer edge of the area of 
contact No cra^ is toimed until the pt e s s Mre 
exceeds a value rharaotenstio of tiie ghus 

Geological Society Nov 6 — H WUUams and 
0MB Bulinsn The geology of the Dolwydddan 
Synolme (North Wales) The synoline lies tast of 
Snowdem and south of Capel Co^, extendxxut along 
the Lledr Valiev weatwarda from the viUage cn 
Dolwyddelan The rook sequsnoe is closely o^par 
able with that determined by the senior antnor on 
Snowdon, and the pyroolastio rooks of Dotwyddolan 
are, m efleot, the attenuated and ragged xnaig^ of 
the great Snowdoman volcanio xnaaa The oetxtral 
portion of tiie northern limb of the synolme has bssn 
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orertumed, aooonmliahed probrt>ly by • kind of exponential nimmatum of Borel — Bl Larrentlafl A 
* underdnve \ mnon of whion took place pnor to and ^blem of maximum m conformal reprea o ntataon — 
durms the impreanon of cleavage, but the final etagea P B Myard A generaliaation of Cudan a jomt — 
of wluoh eeem to have been part of a general p<^ R Mamt The atalnhty of oertam laolated vorticea — 

deavage movement Large bodwa of freah aumte l^et The aolar corona atudied apart from echpaea 

ddento, well developed alc^ the northern limb of the Tnia work waa earned out at the Obaervatory at the 
ayndme, teabfy to the p^-eleavage mtnuum of Fio da Midi, on account of the purity of the atmo 
baaio inagmaa — L R Wager Jomtw m the Great aphrae at thia elevation The aunx unage waa fonned 
Soar Limeatone of Craven and ita relation to the on a metalho acreoi extending SO* over the auna 
tectonics of the area The Great Soar Liinestone of border Protected by this aoreen, observations could 
Ckaven is tiaveraed by two seta of neariy vertioal be made directly with the esrepieoe The prominences 
jomts, which are usually at right angles one to the were viaible without the aasiatance of the eneotroocope 
other Some 4 miles northwest of Giasaington m and showed the same pmk colour seen durmg eolipees 
Wharfedole, the lead vems run parallel to one set of The polanaation of the corona was exommed under 
the jomts, and were m fact deposited m widened these conditions The polarisation found was not 
jomts The jomts and mmeral vems ore constant m instrumental or of atmoqpheno ongm the results 
direction over a oonsidwable area but as the North are mven graphically — Brnest EselsMon Benuoks 
Graven Fault is Mprewohed, their direction is modi on tne preceding communication The author con 
fled These preliminary observations showed that aiders that this marks a new st^ m the study of the 
the formation of the lomte preceded the mmerahsa solar corona — H Dsslandrsa Hemarks on M Lyot s 

tion, which IS probably of Fre Permian age and oommumcation — Jsan Bscqusrsl, W J ds Haas, and 
suggested that the jomting and the Craven Faults H A Kramers The law of paramagnetao rotation 
may be related smoe the modification m the direction m xenotime and its experimental venfioation Com 
of die jomts IS localised near the faults In ordn to panson of the experimental results obtained at 
test this hypothesis the jomts have been exammed absolute temperatures of 4 22° and 1 38° with those 
over a wide area calculated from the modified formula given m an 

r> vBnTnn* earher paper — J Cicbocki The difiusioa of the ions 

i^AiOBiDoa of salts m aluminium The phenomena described by 

Philosophical Society Got 27 — Sir A S Bddin^on Peosalsla for copper and iron are reproduced m the 
On the masses of the electron the proton and the case of atummium except that no negative therm 
umverse The opposite ^clic behaviour of protons ionic emission has been observed for the last named 
and eleotrons expressed by symbols of the type &*• metal — M and Mme CMment Duval The isomensm 
4-t», would mvolve remproosl behaviour m ttie oor of radicals —Raymond DeUby and Mile Jeanne Htron 
responding real tnmsfonnations s*, e * A theozy of The generalisation of Skranp s reaction applied to 
the masses is proposed aooordmg to which the repre • alkylglyoerols A description of the preparation and 
■entation of a miorosoopio system with 186 oyoho prop^iee of a ethylqumolme a propylqumolme and 
momenta m a miorosoopio space tune with only 10 « butylqmnohne — Msuncs Mans Jsnot Solareol 

cyclic momenta moreaaes the natural mass of Ihe and its denvativea The formula deduct from the 
proton m the ratio 13d du n i n ia h es that of analyses given is C|,Ht,0| The physusal properties 

the electron m an equsd ratio The ^10 is due to the and ohemioal reactions are given — Fernand Blancbet 
10 momenta ooourring m a quadratic Hamiltonijp, gome new or httle known facts oonoernmg the geolo^ 
idioeas the 136 occur m a Imear Hanultoniim This of the southern Bnan9oiiiiais (Haoaif d*lS>oiemB. 
gives MJm=> 1840 6 A ootain amount of check is Hautes Alpee) — A Msilhs and Rsosudis The trans 
provide by (1) the packing fraction , which oor formation of propylene mto hquid hydrocarbons A 
leeponds to the morease from 186 to 187 cyclic study of the effect of sihoa gel at 650° C on propylene 
mo^ta when the charges are m a perfectly rigid _Rsn4 Truebet A method of preparation of sub 
nudeus (2) the ongmal mass of a charge bemg statuted acetylene hydrocarbons The meUiyl esten 
\Mm, the square of the ratio of eleetoical to gravita of benxeneoulphomo aeid and tA p tbhieneetil{diotuo 
tumal onergy (5 2 x 10**) ooraes to be of nearly the amd con replace metltyl sulphate as a methylatuig 
same order as the numbw of particles m the umverse agent m many oases By the reaction 
(1 4 X 10**) detenmned from the recession of the spural B C C Na +CJb{ SOJR 

»R C C R +0A80,Na 
the author has prepared nonine, deome, end nndeome 
Aesdemy of Sciences, Nov 10 — Bmile Borel The — C P Nlcelesco Discovery oi the Senonian on the 
extenoicm of the properties of irreduoible polynomials banka of tiie Seme between Gonfreville I Oroher vid 
to mtegral functions — Georges Perrier The aeotion BaoqueviUe, to the east of TanoarviUe — Andrd Ike 
of geooety of the Inteniational Geodetic and Geo Dunlnowski A new method for the opkoal eetama 
|di;^oal Union at the general meeting at Stockholm tion of atmoepbenc osone The usual method of 
Aug 11 23 1980 — Georges Clauds The utilisation measuring atmospbeno osone is baaed on the abeoip 
of the thennal energy of the aea Additional reeults turn m &e ultra violet, but Oabannea and Dufay, 
obtained m the experiment at Mateniaa — B Berloty woriong <»i obe e rv a tiona made at the Mount Wilecn 
The looahsatiqn of the epioentrea of earthquakee Obeervatory, have deduced the proporticm of osone 
From theoretioal non std orations, the parallel of artiou from the ataiotyheno absorption m the visible region 
laticn and defarmatian of a flattened eUipsoid such of the speotrum The autiior has devdqped the latter 
as the eertb, is 86° 16' 62* Data extraoted from nine method, usmg a linear thermoelement placed m a 
years of the International Seiamologioal Sununaiy are vacuum The method has proved suffiountlyaenaitiva 
cUacusoed and ths oonclusin n drawn that the parallel to give aoourate daily Tneans, ths aoouracy befng 
of deformation la only 16* from that indioated by somuent to give the thiokneM of the osone to 0 i 
theoiy — Paul Dslsns Fanottons with complex nun (at atmoapheno pressure) — Pterra Lesoge Hw 
variable and geometnoal repreaentationa — Marcel growth of Leptdum aohcMH outtivatad at different 
Vaseaur Ihe diHonnaticn of oongruenoea of noimala w^tudea m 1980 — Robert La ml The hberation of 
— Georges Boullgand Appboatums of the idea of ths wdme from the ladugi ut of Bomtmaumua otpanh 
eontangmt— Goorgw Durand A of pomts of ootdtt imdor the action of the uttraAdolet rays— Pb 
the envelopea of qpherea — Mikola Obrochkoff The JoytGLavargno The ratioa betsreen tfaa m traos Uul a r 
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Dyestuffs and Applied Organic Chemistry 

T he tonmey at Westnuiuter on Deo 4 waa a 
joyous passage of arms m which the lances 
of the knights of C!obdea dominated m the House 
of Commons and champions of dvestufis were 
dnven from the lists The ten years chapter of 
protection is ended those worthy burghers of the 
textile mdustry who with the chains of foreign dye 
meichants round their necks knelt before Lord 
Moulton and prayed for dehverance, have for 
gotten their cry of never again ' Fortunately, 
an unendment was earned m the House of Lords on 
Monday to extend the Act for twelve months m 
order there may be a full and impartial mvestiga 
tion mto the state of the dye industry At the 
eleventh hour therefore it u possible that the 
subject will be taken from the slough of politics and 
considered m the light of ascertamed knowledge 
It 18 opportune to mquire ftom a scientific point 
of view what the re^ effect of the Act has been 
entirely apart from its financial benefit to the small 
group of dye makers who mdeed have m the mam 
devoted then profits to research — £700 000 during 
the operation of the Act m the ease of the best 
known firm which is still sjiendmg at the rate of 
£80 000 a year upon it Above ell else the Act 
has brought mto existence vinle schools of orgamo 
chemistry which have lendoiod it possible for oui 
young men to be tramed m this subject to make 
It their profession to gam experience m its applica 
tion to mdustry so that they in their turn may 
ongmate mvent and take a leading part m the 
establishment m Bntam of new industiies based 
on organic ohomistry 

Twenty five years ago our organic chemists were 
few in number and mostly tramed abroad the 
excellent faoihties provided being made possible 
by the demand for orgamo chemists by the foreign 
dyestuffs mdustry then m the heyday of its most 
active development The opportumty for their 
employment m mdustry at home was souity and 
the reward small such orgamo industries as 
Bntam had were only just holding tlieir own 
Durmg the War when for the first time the 
country was thrown wholly on its own resouroes, 
the need for the orgamo chemist soon became 
apparent and extreme Right wdl did the few 
men who were available and the hastily trained 
jumors and evmi seniors succeed m extemponamg 
to fill the national needs so that when peaoe 
ensued the nation as a whole followed willingly and 
with smne degree of understanding those laden 
who m their wisdom declared that Great Bnta||i 
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most have its own flonnshing, vigorous, saooeeefol 
organic industry, and that dyes, fine ohemioals, 
and the like should be protected and cherished 
At once a new, attractive career for our youth 
had arrived, the universities were not alow to 
provide faoihtiee, nor did the young men delay to 
utilise them The dyestufi industry m particular 
readily absorbed at first all the talent available , 
it IS common knowledge that there is no better 
training ground In course of time many passed 
out of it agam to other branches of applied orgamo 
chemistry, so that to day Gieat Bntam has — ^let 
ns repeat, as a direct consequence of the Act — a 
large and growing force of experienced middle aged 
orgamo experts, of young men occupying jumor 
posts m the mdustry and of younger men training 
specially for such All are capable of understanding 
the potentialities of their subject the speed at which 
it IS developing and are convinced of the need of 
Bntam more than holding its own in this field if 
we are not to stand aside from the most promismg 
section of future mdustnal advance 

Should by any chance the dye makmg mdustry 
be allowed to languish m Bntam, it will mevitably 
mvolve also the loss by us to the foreigner of such 
albed consuming mdustnes as those of lakes, pig 
ments and prmtmg mks Ultimately and at no 
distant date we may expect to lose also the dyeing 
mdustry and the speciahty sections of the textile 
mdustry itself The manufacture m Bntam, as the 
outcome of extensive research, of the newer, more 
expensive colours has resulted mvanably m a 
reduction of pnoe, whereas those colours wluch are 
not yet made here aure mamtamed by the importer 
at r^tively high pnees Much has been made by 
representatives of the textile mdustry of the 
alleged foot that the operation of the Dyestuffs 
Act has denied them access to the novelties, or at 
least delayed their making use of these, but they 
overlook how easy it will be m the future for the 
foreign dye maker either to withhold his special! 
tiee altogether from the Bntish textile oustomers 
or only to supply them at an excessive pnoe or 
under such onerous oonditions as. for example, an 
ag^ment to buy their whole range of dyes from 
him Indeed, it will not be difScult then to build 
up a d3remg mdustry abroad, under the wing of 
the foreign dye maker supreme m quahty and price, 
and having first or sole access to the novelties, to 
which factory Bntish made goods would have to 
be sent to be d}red— a step so disastious that it is 
easy to foresee that it would be followed by the 
goods themselvea bang woven abroad 
Does the textile industry realise that rayon is 
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only the first of the synthetic textile threads — the 
product of the organic chemist — and that it will 
mevitably be followed by others having novel 
properties, bnnging with them new problems of 
handling or qf dyeing t Is Manchester prepared 
to stand aside from iJl such developmental 
Why IS it that the need for scientifio research m 
modem life and m modem mdustry u so much more 
difficult to bring home to fiohtioian and people alike 
m Bntam than m any other country t Germany 
owes the position its industry has attained almost 
entirely to its appreciation of science , Amenca 
smee the War owes its progress not to mass pro 
duoUoa, not to financial plethora, but to the same 
appreciation by president and people alike of the 
need for mvention, new methods, new ideas, the 
mextncable linking of scientific research with ever 
vital and progressive mdustry withm its boundaries 
The great mdustnes m the Umted States — 
mmerals, canning, oil, automobiles, agnculture — 
are alike m that m each of them there is that 
alliance between the chemist and the manufacturer 
which spells progress Yet the House of Commons 
strikes a damaging and disheartening blow at this 
alliance, and one calculated to cnpple an mdustry 
which, as a trammg ground alone, should be 
preserved, apart from the fact, which even its 
cntics admit, that it has made good in its own field 
Too much has perhaps been made of its achieve 
ments, for, as those actually engaged m the mdustry 
know, there is still much to be done, much that is 
difficult and costly, yet withal is attractive, as well 
as promising of new successes 
Bntam, a small country m area, densely popu 
lated, is sadly deficient m natural resources we 
have scarcely any water power, no mineral oil, 
no cotton, cannot grow wheat or cattle in com 
petition with the praines, have no oil bearing seeds 
The chemist alone can come to our rescue, and by 
effecting syntheses of the materials we need from 
the materials we have, can assist m lestonng 
prospenty to our m anu f actures and also provide 
employment for the populatum The whole of 
human life is but the transmuted rays of the sun — 
food, clothing, nearly all that we use, are but the 
transformations of its energy The oiganio chemist 
IS learning at an ever moreasing rate how to guide 
such transformations of carbon compounds mto 
ways which are of immediate advantage to man 
kixd, but meanwhile he must be trained and 
employed That nation will be foremost m the 
future which has the most and best trained chemists , 
above all, the nation with the clearest, suiest 
chemical outlook 
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Newcomen and Tnewald 

Th* Neucomen Society for the Study of the Htatory 
of Engineering and Technology Extra Pablioa 
tion No 1 Matien Tnewtdd'e Short Deecnption 
of the Atmoapheno Engine, publuhed at Stork 
holm 1734 Iranslated from the Swedish, with 
Foreword, Introduotion and Notes Pp xxu + 
61 12s 6d net Extra Publication No 2 i2 

D ocfM « The Art of Water Drawing Published 
by Henry Brome, at the Gun in Ivie Lane, 
London, 1659 and 1660 With Introduction and 
a Diagram by Bhys Jenkms Pp xxm+43 
7s 6d net (Cambridge W Heller and Sons, 
Ltd , 1928 and 1930 ) 

O h aU the features which distinguish the present 
age from those of the past none is more sink 
ing than that of the extended application of power 
to every nee d of man The Egyptians Greeks, and 
Romans depended on the work of tens of thousands 
of slaves— we to day depend on coal and oil The 
discovery of how to produce power from the com 
bnstion of fuel must therefore ever rank as one of 
the great landmarks m the progress of cmhsation, 
and the inventor of the first practical steam engine, 
Thomas Newcomen as one of the world s gn atest 
benefactors That Newcomen but apphed the 
disoovenes of others that ho mvented neither 
the cybnder the piston, the beam, nor the pump 
incorporated m his engme, detracts nothing from 
the merits of his achievement He it was who 
solved a problem which had long exercised mens 
minds, and b> so doing set on foot the great jrawer 
industry of the present age 
Whatever our debt to Newcomen, however it is 
unfortunate that we know oomparatively little 
of his life and character buch material as exists 
relating to him is of a meagre description, and oven 
ill the matter of his engine we are dependent on the 
wntings of others In these circumstances, it woe 
a happy inspiration of the Newcomen bociety 
to publish as their first Extra Publication a 
translation of Marten Tnewald s Descnption of 
the Fire and Air machine at the Dannemora 
Mines , a work which has long been regarded as 
a classic in Swedish techmeal literature and was the 
first book ever wntten devoted solely to the steam 
engine Originally published at Stockholm m 
1734, some tune after Tnewald had returned from 
his ten years sojourn m England, it has now been 
translated by Mr Are Waerland, and prmted with 
a foreword by Mr (3arl Sahlm and a cntical mtro 
duotum by Mr Rhys Jenkins, together with a 
bibliography of Tnewald s wmtings * 
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Newcomen was bom in 1663 and died m 1729 , 
Tnewald was bom in 1691 and died m 1747 A 
man of great energy and ability, Tnewald also 
possessed self confidence and a firm belief in an 
overraling providence Coming to England m 
1716, he made the acqnamtanoo of the scientific 
wnter and lecturer, Desaguliors, and it was prob 
ably from him that he gamed his first information 
on the new atmosphenc engme Among those 
erecting atmosphenc engmes at this time was 
Nicholas Ridley, of Newcastle, and Tnewald s 
chance came when Ridley led by the wonderful 
foresight of God ’, asked Tnewald to assist him 
Thus embarked on an engineering career, Tnewald 
afterwards formed a company with young Talley, 
the son of Newcomen s colleague for the construe 
tion and supervision of fire engines, and immedi 
ately after returning to Sweden m 1726* proposed 
to the shareholders of the Dannemora mmes the 
erection of the Newcomen engme which is described 
m his book Tnewald, however, appears to have 
been more successful as a lecturer and writer on 
scientific matters than as a constructor, for the 
Dannemora engine was not a success and the share 
holders became involved m a long correspondence 
and a lawsmt 

The book itself is divided into fifty paragraphs, 
some devoted to personal details, some to scientific 
theones, some to engine details, and some to sug 
gestions regarding the uses of the engine In this 
connexion it is worth observmg that Tnewald 
was probably the first to suggest using steam for 
pumping out i dock At Carlscrona was the 
finest dock in the world, but when it was desired 
to dock a man of war, it required the services of 
600 men for three days and nights to get rid of 
tho water An engme, Tnewald says would empty 
the dock m 8 or 12 hours The engme could also 
be used for gram and saw mills tilt hammers for 
diaming marshes, and for blast furnaces , but what 
over it was put to, the fire machme is not only a 
tool whereupon a very great force is brought to 
bear, but also the moans by which this force is 
created, so that it can be said with good reason 
that all the other artifices compared to the fire 
machine are merely simple tools which a craftsman 
IS using 

The Newcomen Society has since published as 
its second Extra Pubhcation a reproduction of 
R D aeres’s The Art of Water Drawing of 1659, 
the first book m the Engbsh language on the raising 
of water Only a few copies of tho original work 
are m existenoe, and though of great interest, it has 
hitherto escaped the notice of writers generally 
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Though UTitton ho early, D acres, whose identity 
otmnot be traced, had a good idea of the action of 
the atmo^here, and his work (ontains descriptions 
of bucket pumps, lift pumps force pumps, and also 
of an apparatus for sucking \vster from wells by 
obtaming a vacuum by condensing steam m a 
somewhat similar manner to that adopted m the 
modem pulsometer A conjectural sketch has 
been made of the apparatus by Mr Jenkins, who 
for D acres s book, as for Tnewald s has written the 
mtroduction 


New Physiology 

Human PhyaxoHogy By Dr F R Wmton and Dr 
L E Bayliss With a CSiapter on The Physio 
logy of the Sense Organs, by Dr B J Lythgoe 
Pp xiv+583 (London J and A Churchill, 
1930 ) 15s 

C oncerning the statue of Liberty m New 
York Harbour, Clcmenceau is alleged to have 
remarked that the French people also had memorials 
to the illustnous dead During the past few years 
there have appeared several revised editions of the 
standard works on human physiology used by 
medical students fifUen or twenty years ago The 
changes necessitated by the rapid strides which 
physiology has made during the mtervemng period 
are extensive and the advisability of putting so 
much new wine mto old, if illustriously old, bottles 
18 questionable In chapter after chapter a short 
postscript on the discovery of an oxygen is added to 
a lengthy exxiosition of a phlogiston hypothesis In 
the mmd of the student who approaches his studies 
m this wayoonfusion IS inevitable In the labynnth 
of Nature the path of scientific discovery is often 
tortuous One expedition after another ends m 
a cul de sac, from which the inquirer must needs 
retrace his footsteps and make a fresh start To the 
philosopher and student of scientific method such 
reverses are meat and drink They only bewilder 
the begmner 

Wmton and Bayliss have produced a text book m 
which they have set out to expound what is known 
about physiology today They have not en 
cumbered their exposition with a catalogue of the 
mistakes of our illustnous predecessors They have 
not assumed that the time devoted to elementary 
Boology IS exclusively confined to architectural 
mnemonics mtended to recall the foramina of the 
dog’s skull or the pontifical polysyllables assoewted 
with the appendages of the crajrfisb From the 
first to the last page they have confined themselves 
to tjle land of information which a medical student 
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who has surmounted the stile of the first professional 
examination may reasonably expect from a conrse 
of physiology bearing directly on the practice of 
medicine The information is presented with 
lucidity and good humour The book is a highly 
creditable performance The authors are to be 
warmly congratulated on their task 
Apart from the rapid progress of physiological 
science dunng the past few decades there are several 
extrinsic reasons which prompt a demand for a new 
tradition in the teaching of medical physiology m 
Great Britain One is the new temper m British 
zoology A generation of younger professors, in 
cludmgDr D M S Watson, himself a distinguished 
palaeontologist, are insisting that zoology as its 
name imphes, is the study of ammeds rather than 
corpses Consequently, it is becoming possible to 
relegate the experimental anatomy of the organs to 
an earlier stage m biological instruction Under 
the influence of Dr Charles Smger the history of 
medicme is rightly asserting its claims to rank as an 
independent branch of study There is therefore 
loss need to subordinate the inclusion of vital con 
temporary issues to the histonoal presentation of 
the individual sciences Wmton and Bayhss have 
wasted no space m floggmg dead horses ’ They 
have made no attempt to deal with those aspects of 
physiology which have developed more particularly 
m connexion with the study of the lower organisms 
and may now be safely entrusted to the teaching of 
experimental zoology They have succeeded m 
wntmg a book which is suitable for the medical 
student, omits nothing which is of vital mterest 
to the present generation, and spares no effort to 
familiarise the reader with laboratory methods kbd 
exiienmental data on which modem physiological 
prmciples rely Their presentation of the new 
work on muscle and nerve, reflex action and the 
special senses, endocrinology and reproduction, 
shows that there is room for a higher standard m 
medical instruction so soon as those engaged m 
teaching physiology are willing to devote leM atten 
tion to effete themes and superannuated topics 
Throughout the book there is a careful attention 
to the defimtion of tenns On page 1 we are re- 
minded that ‘health and disease are primarily 
somolc^oal concepts ’ , a truism overlooked by 
many physiologists and by nearly all psychiatrists 
and eugmusts The phraseology is febatous, and 
the authors consistently encourage those “ who have 
acquired the rare faculty of being able to suspmid 
judgment without undue discomfort to take the 
opportumty to exeroue it ” In dealing with ihe 
special senses and with the mechamsm of behavuntf 
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the wnten adhere to a stnotly objective nomen 
clature more rigidly than the authors of ecurlior 
works The remarks upon sjieeob are an oxoep 
tion to their general practice No one will disagree 
with the statement that such relations have not 
yet been analysed m objective terms ” (p 446) 
Their statement that ‘ considerable progress has 
been made in this field by the methods of intro 
spootive psychology (e q psychoanalysis) is open 
to the objection that, if any conceivable progress in 
such matters is duo to professional psychologists 
who still adhere to an introspective termmology, it 
IS because they have actually employed methods 
analogous to those which the physiologist uses 


American Oil Fields 

Structure of Typtcal Amertean OU ttelda a 
Symposium an the Rdatum of Oil Accumulation 
to Structure Forty Special Papers including a 
Ontieal Summary, m part from the Program of 
the Twelfth Annual Convention of the American 
Association of Petroleum Geologists at Tulsa, 
Oklahoma, March 24, 26 and 20, 1027 Vol 
2, 1920 Pp xxm + 870 + 4 plates (Tulsa, 
Okla The Amenoan Association of Petroleum 
Geologists , London Thomas Murby and Co , 
1929 ) net 

T he origin, migration, and accumulation of 
petroleum three outstanding episodes (in 
proper sequence) ui a natural history even now im 
perfectly understood Every text book on oil geo 
logy gives a chapter to each , every author reiterates 
the same arguments which have held sway since the 
enlightened days of Redwood, Engler Hofer, and 
their contemporanos Ongm , as such, has a 
literature of its own, much of it iinoonvinoing to a 
degree Migration of petroleum is a subject still 
m a state of flux and kept so by the contradictory 
results of experiment and conflicting tenets of 
modem philosophy ‘ Aoeumulation is the oil 
pool itself, how and why it came to be formed, 
what its relationship to reservoir rock really proves 
to be, what its disposition anent structure actually 
signifies In the last ease we are on more solid 
ground because the unraveUing of subsurface eon* 
ditums of so many od fields to such a point of 
accurate detafl has provided us with tangible 
evidenoe of the ratson d'ttre of many a big pool 
Our Amenoan fnenda enjoy nothing better Gian 
to take stock of a situation, sowntifie or otherwae, 
preferably by means of large-soale conferences 
' Aooumi^tion * m itself furnishes an excellent 
theme for one of these debates, which, ui published 
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form, occupies two large \olume8 This is the 
second, m matter, 8t>le, and presentation similar 
to the first 

If the reader can wade through the mass of detail 
given m each of these studies of American oil pools, 
his knowledge of accumulation will bo almost rare 
If detail appals, he may emulate without shame 
that tyjie of novel reader who ueakly scans the 
end pages to see if it has a hkable ending or plot, 
or whose patience tires before the half way chapter , 
only in the present mstance, the last paper, by 
F 6 Clapp, not only reveals the essence of all that 
has gone before, but also it is by far the best con- 
tribution of all, and, if for no other reason, this 
volume merits attention Apart from this, the 
papers making most appeal deal with such famous 
pools as Long Beach, Califorma £1 Dorado, 
Kansas Caddo, Tjouisiana Cushmg, Oklahoma , 
Yates, Texas, and Salt Greek, Wvoming perusal 
of these is worth while if other sources of relevant 
information have not previously been consulted 

There are probably few types of oil pool m the 
world not amply illubtratod by the examples quoted 
in these two books, and one wonders whether, 
under the heading of accumulation , we have very 
much more to learn and, be it adnutted, to what 
extent symposia really advance our learning 

H B M 


‘ How it was Made ’ in Antiquity. 

The Technical Arts and Sciences of the Ancients 
By Albert Neuburger Translated by Dr Henry 
L Brose Pp xxxu+518 (London Methuen 
and Go , Ltd , 1930 ) 42s net 

T his u a disappomtmg book, and scarcely 
worth the great labour of an English trans- 
lation, or the translator’s occasional attempts 
to patch it up and as the bibhographies of the 
German onginal have been omitted, it is impossible 
to check or follow up many remarkable statements 
without reference to it But considering the 
immense field which it is designed to cover, and 
the very defeetive materials available in many 
parts, it IB a remarkable compilation, and justifies 
the translator’s contention that the achievements 
of the ancient world have been unduly overiooked 
in matters not only of industrial teohmque but 
also of Boientifie experiment 
Dr Neuburger complains Giat often his pre- 
decessors have been uisuffioieutly acquamted 
either with the ancient languages or with modem 
expenenoe in the same arts and industries But 
his book will perpetuate hardy nusoonoeptions, 
2b1 
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on both Bides and some which were already 
cleared up when he began to ooUeot his material 
This IS part of the pnoe that a very learned 
nation has to pay for its prodigious output of 
thesxa and programm, and for the rapidity with 
which, m historical studies at all events, wild 
guesses gam and lose acceptance A man must 
be something of a specialist m general knowledge 
to gather only good gram where there is so much 
chaff 

Take the chapters m the present volume on 
metallurgy What evidence is there that the 
‘ Germamc races became acquainted with 
copper long after they had used iron ’ (p 13) 
that the Phoemcians obtained metaUio tm from 
India (p 16) that Herodotus makes special 
mention of the Cassitendes (p 14) except to 
deny knowledge of them that the Cormthian 
clay tablets depict smelting furnaces (p 11), not 
pot kilns that Spartan boys plaved with lead 
soldiers (p 19) that the iron column at Delhi is 
dated to the mnth century bo (p 21) or that 
iron was worked in India in 2600 B o , or even 
in 1600 B 0 , or cast iron m 1400 bo (p 22) 
that Thothmes III took great booty in iron spears 
(p 22) * The Egyptian furnace m Fig 24 was 
not a bloomerv ’ but for gold working, as the 
(omitted) insonption shows Nor does the iron 
‘ generally flow out or it would be oast iron 
and useless to ancient smiths (p 26), nor is 
chrysocoila identical with malachite (p 46) , nor 
galena with lead oxide (p 48) On p 119 it u 
difBcult to see how lead sulphate could result from 
alterataon of black lead An Atheman staler 
equalled two drachmae not four 

The chapters on pottery are not much better 
The crux anaata (p 131) is not the same os the 
twaettha, nor u either ornament found on all 
flied clay of the flrst period ”, nor even, if it were, 
would it prove that the cradle of the clay 
mdustrv” was m Asia Minor or m Egypt — 
which are really quite different countnes The 
“ art of varnishing glaae ” (p 132) looks like a 
mistranslation, for Ftmtae mcludes vitreous glase , 
‘ ordinary clay stones” is perhaps another (p 132) 
But the descriptions of the Gre^ pottw’s wheel 
(Fig 204) and of the techmque of ‘ red flgure ’ 
pamtmg are nonsensioal On p 144 and p 161 
distinct and discrepant accounts are given ci 
ancient “ black glase ”, and on p 142 it is stated 
that the first object m thus glasmg pots was to 
make than waterproof That oertam colours 
were " always apphed under the glase ” (p 143) 
IS unlikely, os they would have been mvisible 
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There are some wrong references to ancient 
authors, and some queer mistranslations Of 
Xerxes’ Bndge, the popular rendering of Herodotus 
vn 36 IB repeated, though a ' science man ’ should 
have detected its absurdity In the account of 
‘ Oils and Fats”, on p 113, reels” should 
probably be tackle ’, see saw ” should be 
' lever” p 114, buttress ” should be clamp”, 
and the whole mechanism is misunderstood 
On p 117, notch” should be knot” (as m 
knotgrass) on p 118, is combusting ” correct * 
On p 464, stretches ” should be stretchers ” 

In spite of obvious defects for popular purjiosea 
the book bnngs together a very large mass of 
information on a side of ancient life which is in 
many ways cunously hke our own J L M 


Our Bookshelf. 

Atrcrqft Instruments By C J Stewart Pp 

XIX + 269 + 30 plates (London Chapman and 

Hall, Ltd , 1930 ) 21« net 
Onb s first feelinm upon picking up thu book are 
that here is a volume that deals with the apphea 
tion of a somewhat nebulous physical soienoe to 
concrete engineering problems, written by an 
author singularly comnetent to link up the two 
Bubiects Unfortunately, the subject is not dealt 
with from that pomt of view to anything like the 
extent possible The author pnnoipaUy confines 
himself to the description of apparatus uid its 
use, doubtless with an eye upon the sue and 
rea^bility of the book There are, however, 
ample references to relevant publications that 
enable the subject matter to m foUowed up if 
desired The chapter on the measurement of 
height 18 a happy exception to this onticism 
It u isxibably tte most cominehensive study pt 
this question pubhshed to date 

Major Stewart seldom jmsbos ojmuons upon the 
instruments described There is nobody more 
competent to do so, both by reason of his extensive 
expermnee and of the position that he now hol^ 
as head of the Instrument and Physios Depart 
ment of the Bo^ Aircraft Establishment Fot 
example, m the chapter on compasses, he desenbes 
the selennim cell dutoit reading type One feels 
oertam that this is an intensting laboratory 
experiment at present, rather a practioal 
aucraft instrument 

The book is certainly the most oomjnehennve 
description oi aircraft mstmments that has yet 
been published Inoidentally, the ^otograp^ 
and diagrams are very well chosen as illuatratums 
to the text, and axe not mere padding, as is so 
(fften the case A device m many ol die R A F 
o^oial ^otographs, of mduding a portionaof 
a scale, is very halpfnl in giving an impression of 
the size of tiie objects 

The subdivision of the book is logical and easy 
for reference The instruments ate cJassified under 
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(heir funotiona, which facilitates their comparative 
study as types 

The descriptions are not confined to British 
instruments, all the hotter known foreign makes 
being mcluded An mteresting chapter deals 
with the methods of measuring actual height above 
the ground immediately beneath the aircraft 
This problem is very much m the minds of aircraft 
operators, and is by no means successfully solved yet 

Thf VtOonan Tragedy By Dr Esm4 Winghold 
Stratford ix+296 (London George Bout 
ledge and Sons, Ltd , 1030 ) 10a fid not 
Why ‘ tragedy ’ f One reads Dr Wingfield Strat 
ford 8 new and brilliant book through with growing 
wonder He meets so fully all we cheap gibes 
against the last generation — ^the ineffectual poll 
ticians, the hypocritical moralists, the fainting 
women, and all the zest of it — and shows the con 
trary truth of an age of exceptional earnestness 
industry, and success — the he^ay of idealism and 
imaginative gemus and then sums it up as a 
trwsdy What does he mean > Dr Wingfield 
Strauord’s answer is that the Viotonan middle 
class was ‘ tragic because its members went on 
their earnest triumphant way quite unwitting 
of the catastrophe which was to follow and of 
the greatest social and industrial problem which 
remmned to he solved The latter was the human 
ising of the mdustnal revolution the widening of 
the conquest of Nature which the mneteenth 
century uutiated with scientific machinery into 
a conquest of human conditions the addition of 
ap ideal of beauty to that of wealth 
No doubt on this side our Victorian ancestors 
were defective , but it was they who first proclaimed 
the need of the change, through Buskin, Moms 
Carlyle, and a host of o^er prophets and workers 
Unhappily, it was a far easier quicker process 
to make cotton goods m a factory than happy and 
mtelligent workm m garden cities The mechani 
cal process outstoipped the moral , but it is mere 
imoranoe and ingratitude to overlook the fact that 
tM mechanical conquest of Nature made possible 
the vast extension m health and well being of all 
kinds which the inhentozs of the Viotonans now 
em^oy Dr Wmgfield Stratford, of course, does not 
fim mto this gross error, and he has given us a book 
which IS deli^tful to read for its wit, enthusiasm, 
and ^ood stones, while it constantly raises big 
queswna such as we have discussed above 

F S M 

The Fa/tina of Bniuh India including Ceylon and 
Burma ^blished under the Authonty of the 
Seoretazy at State for India m Oouncil Edited 
by laent Ool J Stephenson Ceatoda Vol 1 
ByDr T Southwdl Pp zzxi-t-891 (Londem 
Taylor and Francis. 1930 ) 22« fid 
Thx investigations at the late Sir William Herdman 
on the pearl fisheries of Ceylon, begun m 1902, 
suggested infso1«Hi with larval oestodes as a cause 
d pearl fonnabon and thus directed attention to 
the cestode parasites of fishes found m In d i an seas 
The reports on these by the late Sir Arthur Shiidey 
No. 8190, Vox. 126] 


and Mr James Homell were foUoaed by a senes 
of papers by Dr Southwell, who later turned his 
attention alro to the oestodes of Indian land verte 
brates Smee the Wu: a number of other helmin 
thologista have given a good deal of attention to 
Indian oestodes Dr Southwell has now produced 
the first volume of a monograph which will oe found 
of great value as bringing together the results of 
all these researches, hitherto scattered m many 
scientific penodioals 

The volume deals wi( h those families that molude 
most of the fish mfesting species, and contains an 
I mtroduotion giving a useful account of the structure 
I and olassification of the group The illustrations 
are numerous and excellent A little more care in 
the arrangement of the matter would, m some 
places, have made the book more easy to consult for 
those who are not specialists Ihe hasty reader, 
finding on p 344 for example, the names Thyaano 
bothnum uamaienae and Parotaenia elongatua 
standing m black type at the head of paragraphs of 
1 description may waste some time in discovering 
[ that these are rerarded as synonyms of Polypo 
eephahta radiatva described on p 342 In the pre 
face it is pomted out that the field is largely nnex 
plored Mid it is clear that m the near future addi 
tions to our knowledge are likely to be made on a 
larra scale This desirable result will no doubt 
be nastened by the publication of Dr Southwell s 
volume 

Thomaa Aquinaa By Rev M C DAroy (Leaders 
of Philosophy Senes ) Pp ix+292 (London 
Ernest Benn Ltd , 1930 ) 12« fid net 
Thb extent of the wntings of St Thomas Aquinas 
and the vastnesa of his system make it a very 
difiionlt task to condense his philosophy withm the 
compass of three hundred pages YetiatherD’Aroy 
has succeeded in presenting the fundamental prm 
ciples of the Angehc doctor s system in a concise 
and accurate form 

Although St Thomas shared many of the naive 
behefs of his contemporanes, he was aware of the 
proviBional character of much smenoe and skirted 
its treacherous sands when be wished to establish 
a truth defimtely The physical uzuvene as St 
Ibomas saw it is the one made familiar to us by 
Aristotle and the Ptolemaic system , nevertheless, 
he puts m qmetly the caveat with his cautious 
' if It be true ” So that his soientifio beliefs have 
httle beanng on the fundamental aqieots of hia 
mental and moral philoeophy Ix^era, m revis. 
mg St Thomas’s teachinm, his modem foUowers 
have given up with good grace his astrononucal 
behefs, his theory oi the four elements, of the 
influence of the air and the sun, of motion, of 
the ^ysioal, ohemioal, and biolomoal conoepfaons 
which enter^ mto his philoeophy of substance 
and change The bibhos^phy at the end of tim 
book shows that much has to be done m Great 
Bntain for the study of St Thomas, who had, 
after all, a considerable influence m the Middle 
Am If Father D’Aroy’s book awakens the 
mterest of his readers m that directaon, his labours 
will not have been m vain T Q 
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Letters to the Editor. 

[The Editor does not hold htmeelf reeponnble for 
optntona expressed by hts correspondents Neither 
can he undertake to return, nor to cotrenond with 
the writers o/, reyeetsd manuscripts intended for this 
or any other part of Naturk No notice m taken 
of anonymous eommunicattons ] 

TIm Molecular Field and Atomic Order In Ferro- 
magnetic Gryetale and In Hydrogenleed Iron 
Ibx molecular field postulated by Weim to explam 
ferromagnetism is regaimed by Becker ‘ aa mechamcal 
m ongm, repreeentmg the control exerted by stram 
withm any portion of a crystal upon the direction m 
which that portion may retain its magnetisation m 
the absence of externally apphed magnetic fields 
More recently, Becker and Kirsten* have discussed 
some mterestmg experiments upon the magnetisation 
of mckel under tension They arrive at the con 
elusion that, at least for applied fields much larger 
than the coercive force — which becomes as smedl as 
one or two gauss under their extreme conditions — 
the magnetisation may be predicted quantitatively 
from the maximal mamutostnctive ^ortening of 
well annealed metal and the saturation mtensity of 
magnetisation, both of which quantities are suffl 
ciMitly well known from previous experiments by 
others Their accoimt oi the effect of mtemal 
stresses over the cross section of a wire specimen 
i^n Its magnetisation is also very satiuaetory 
Iney pomt out in the second footnote to p 660 
that the extremely irrevomble processes observed 
m weak apphed fields are not correctly represented 
by Becker's theorv, magnetic changes torng obeerved 
at field values which are less than the theory pre 
diets as necessary for their ocourrence * 

Two other recent notes which present apparently 
contradictory opinions regarding the molecular field 
are by Frenkel and Dorfman* and by Akulov * In 
the former, the energies of magnetisation and of 
the quasi magnetic separation of a crystal into ele 
mentary regions magnetised in different directions 
are usm m comput^ the minimum and average 
volumes of the magnetically saturated regions 
posfailatad by Weiss In the latter, it is a^;ued 
that such magnetic saturation of small remons is 
moompatible with the observed magnetic b^viour 
of iron macro crystals, and that thernore the mtemal 
energy of partially saturated states must be nearly 
the same as that of the saturated state 

A fourth position of mterest m the present con 
nexion is that taken by Qerlach ' who thmks that 
his own expenments wd those of others are con 
sistmit only with the complete absmee of magnetic 
hysteresis m prafeot oiystals of iron Against this 
it may be uigM that the hysteresis losses m the poly 
crystallme hydrogenised iron of CioSl* are at least 
as low aa m any mono crystalline iron yet described 
My recent studies cm magneto and elasto resist 
ance* hove led me to suppose that the eleotnoal 
reeistanoe of a crystal m which the atomic magnets 
have been rendwM parallel by magnetisation or by 
mechanical stram is sensibly tiie same whether tlm 
magnetic axes of the riamentaiy magnets all pomt 
m cme direction — ooireapcmding to magnetic satura 
tion— or pomt indifferently m either directum — 
oonespcmciing to magnetio neutrahty The two 



states have been distinguished m a paper before the 
American Physical Society* as, respeotiveh^ mag 
netio ’ and mechanical atomic order This dia 
tmction affords a convouent starting pomt for a 
more precise treatment of ferromagnetism which 
may lessen the confusion of opmions noted m the 
papers first referred to heiem 

In agreement with Becker then, we may regard 
the molecular field of Weiss aa wholly mechanical 
m ongm f Smoe, however, the stram tensor does 
not fix the direoticm of the magnetio vector, we wdl 
suppose that a given stram may, in the absence of 
an apphed magnetio field, be associated with any 
degree of magnetisation, of either sign, m the pre 
ferred direction We must also suppose that the 
differences m mtemal energy between the various 
magnetic complexions associated with a given stram 
are small m oompanaon with the ener^ of the stram 
This IS the more hkely because we know that the 
^eotncal resistance and the length in the direction 
of alignment are almoat unaffected by changes m 
magnetisation under these specnal conditions This 
amounts to saying that the reversal of an atomic 
magnet involves little ohanm m the mtemal energy 
of toe crystal to which it beloiigs 

We differ from Akulov m suppoamg that an atonruc 
magnet can pass from one stram favoured direction 
to the other without neoessanly dissipating the 
energy required per atom m changing the common 
duection of all the atomic magnete from the imtial 
direction to an mtervenmg jioeition for which the 
mtemal energy is greater Akulov for example, 
sots the mmimum hysteresis loss per cycle for reversal 
of magnetisation along a <100> dilution at twice 
the eneiw difference for complete noa^etlsation 
along <U0> and <100^ directions This loas, aa 
Aku lov pomts out, IS absurdly too great We avoid 
his difficulty by denying that m the reversal of 
magnetisation along a <'100> direction the assonably 
of atomic magnets ever has any other common 
direction We are thus able to go through cycles of 
magnetisation without working against the molecular 
field 


We emmot, however go so far as Qerlach does m 
doaymg h 3 rBtere 8 iB losses altogether The reversal 
method of changing magnetisation must still mvohre 
Some dissipation of eniMgy, because, for one thing, 
there must be resultant e^y currents m the 
laoent metal This loss will not d^iend upon the 
frequency of traversmg the cycle if, as seems safe to 
assume, toe revenals are as qmok as other atonuo 
energy jumps We will therefore regard the low 
values of coercive force which Qerlaon and others 
have attamed aa closely approaching the limit to 
which perfect atomic oraer would permit us to go 
The low values of coercive force reached by Beckw 
and Kirsten by stretching mckel are still far higher 
than this hmit, and, mdeed, the strams under even 
their extreme stresses must have been far from 
homomeous on an atomic scale The imperfections 
of reu crystals may prevent our ever qmte attaining 
the ideal case by punfymg and miTiaeJirig 

If these hypotheses are correct, the oalculaticas 
of Frenkel and Dorfman, which depoMl for their 
vahdity upon magnetic saturation of ecush elemoitary 
remon, are no longw valid 
The effect obsMved by Cioffi is distinctly more 


t opinion hM of 
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puezlmg It 18 auggected aa pooaible that hydrogen 
dispersed throughout the lattice of iron orystofi — 
not at lattice points — may act catalytically m the 
following way Some of the iron atoms immediately 
adjaoent to hydrogen atoms are thereby strained m a 
manner that favours mcrease in magnetisation by 
their reversal along the direction of the apphed held 
We know nothing of the manner m whioti hydrogen 
atoms conduct themselves m iron at room tempera 
ture but it is at least possible that a single hydrogen 
atom may wander about mifHoiently to stram m 
the favourable way a great many iron atoms m 
succession at each low value of the applied field 
If this IS the prooess mvolved the hydrogen atoms 
must repeatedly lose their energy of thermafagitation 
and therefore the iron must be cooled during the 
prooess and the energy must be supphed from outside 
by thermal conduction and by the magnetic held 
If , as IS the case, the reduction of area of the hys 
teresiB loop is by more than 60 per cent there will 
be a net cooling during each cycle, the hydrogenised 
iron being a r^ngerating ongme worked by cyclic 
magnetisation Experiments with alternating mag 
netic fields should be eompietent to fix not only the 
amount of cooling mtemted over many cycles, but 
also the tune mterval required for the complete 
promotion of magnetisation at each mcrement in 
magnetic field by the necessary landora migration 
of Iwdrogai atoms 

This explanation would be much more fanciful if 
we had not recently learned from the oxponmeuts of 
EUwood* that oool^ may oicur at oeilam stages m 
a hysteresis cycle and that the heat developed m the 
whole cycle may be leas if the cycle is traverseil m 
many steps so that there are periods of ageing under 
the important apphed fields In EIIwooiIh cose 
carbon, not hydrogen is known to have been presMit 
and carbon is also known to enter the lattice of iron 
not St lattice nomts but by crowding mto interatomic 
spaces Its diffusion rate in iron at loom tcmi>era 
ture would be ext>ccted to be much less than that of 
hydrogen 

On these views the possible ways in which mag 
netisstion may change are two (1) by reversals 
without sensible magneto lesistance changes oi 
magnetostriction and with small but ilefiiute hys 
tereeiB losses probably closely conditioned by 
electrical conductivity and (2) by rotations through 
less than 180° with magneto resistance and raag 
netostnotion with hystoreeis losses of imjiortant 
amoimt largely controlled by mechanical strains 
inherent or induced by applied stresses and possibly 
siibjeet to catalytic acceleration 

L W McKbfhau 

Sloane Physios Laboratory, 

Yale University Oct 16 
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This quantity, even apart from its smallness, is not 
of much mgninoance to chemists, for the exj^enoe 
of the last twelve years has shown that oom^ex ele 
ments do not vaiy appreciably m their isotopic con 
stitution in natuial processes or m ordinary onemioal 
operations Physios on the other band, is eonoenied 
with the weights of the mdividual atoms, and by the 
methods of the mass siiectrograph and the analysis of 
bandspeetia it is already possible to compare some 
of these with an accuracy of 1 m 10 000 Further 
more the theoretical consuleratinns of the structure 
of nuclei demand an accuracy of 1 in 100 000 which 
there is reasonable hope of attaimng in the near future 
The chemical umt is clearly unsuitable and it seems 
highly desitable that a proper unit for expressing 
those piantitieM should be decided upon 

Iho pioton the neutral hydrogen atom one quarter 
of the neutral helium atom, om wxteenth of the 
neutral oxygen atom 16, and seveial other possible 
imitsha\ofa^n suggested None of these is quite free 
fiom objection It is desirable that this matter 
should bi given attention so that whin a suitable 
oppoitunity occurs for a geneial discussion of the 
suojert each point of view may bt affonlid its proper 
eight m arriving at a conclusion 

1; W Aston 

Tiinity College 
Cambnilge Deo 4 


The Geological Importance of the Radioactivity 
of Potaaelum 

Db a Holmes and Dr R W I awson m their 
paper on Ihe Radioactivity of Potassium and its 
Cmological Signihoance (Thtl Mag Dec 1920 p 
1218) have estimated the heating effect of potassium 
by multiflying the average imrgy of the emitted 
g lay by the number emittM per second The energy 
can be ol tamed from the {I lay absorptir n cocfficienl 
and the niimboi emitted |M*r stHonii trom the half 
value ijonod hum the hist data at the time avail 
able they letidcsl that the energy was 7 3 x 10 ’ erg, 
anti till half value peiitKl 1 6x 10^' jears that la, 
about 226 p rays arc emitted per second per gram 
of potassium 

Ihe lecent work of W Muhihoff ( Atinalm der Phyaik 
vol 7 p 206 and Natube Nov 22 1930 p 823) 
leads however ti a veiw much lower value By the 
use of a Gcigcr and Miillei sensitive particle counter 
hi counts diiectly the number of p rays emitted per 
giam of fiotassiiun and obtains a value of 23 
p rays per second not 226 Phis means that the 
heating effect will bo reduced to one tenth of its 
picviously estimated value 

rhis lesult IS important in connexion with a theory 
of the Biufaoe histoiy of the earth advanced by me 
hoi It mci eases the estimated ficnod leifuired for the 
tberroal dcvolopmont of a lovolution and m this 
manner rontiibutes towaids agieiraent with t stimates 
of geological time based on the load ratios ot uranium 
and thoiium as found in the rooks J Joly 

Trinity ( ollege Dublm 
Nov 26 


Unit of Atomic Weight 

Ibb disooveiy of the complexity of oxygen clearly 
necessitates a reoonsideiation of the scale on which wo 
express the wei^ts of atoms Owing to the occui 
renoe of and 0>*, now generally accepted, it follows 
that the mean atomic weight of this element the 
present cdienvoal standard is slightly jP^ter than the 
woght of its mam constituent The most recent 
estunate of the divergence is 1 26 parts per 10,000 
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Internal Conversion of Nuclear Energy 
When a nucleus passes from on excited state mto 
a state of lower energy, two different processes may 
occur eitlier a y quantum is emitted or one of this 
extra nuclear ele^rons thrown out of the atom (with 
an energy equal to that of the y quantum mmus tha 
ionisation energy of the electronic level) , m this case 
we speak of mtemal conversion of nuclear energy 
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For ft theoretical oaloulfttion the probabihtjr of 
internal oonvemon we have to know tne mterftotion 
between the atonuo eleotvtm and the excited nudeua 
Ae la well known the problem u different aooordmx 
oa the diatanoe la large or amall oompared with 
nuclear dimenaiona On large diatoncea the action 
of the excited nucleua can be deecnbed aa the field of 
a HertKian doublet The part of the probability of 
ejection cauaed by the interaction m thia re^n may 
be written aa the product of the total number of y 

r inta emitted timea a factor JC — d^iendum only on 
wave length of the y ray — ^whioh we wiU call the 
coefficient of internal photo effect 

In order to determine whether thia effect or the 
effect cauaed by the mteraotion m the nuclear region 
18 the more important for the ejection of atomic 
electrons one has t > evaluate the oo^oient of mtemal 
photo effect and compare it with the expenmentol 
data JThe first calculations of this kind were earned 
out by Miss Swirlee * as however these calculations 
are based on non relativistic wave mechanics the 
results obtamed cannot t>e expected to hold when the 
energy is larjm oompared with mc‘ which u the case 
for most of the y rays investigated It is neoesaory 
therefore to deduce i relativist o formula Using 
Dirac s equation and assuming for a mj lioity that 
the energy of the y quantum is large oompared with 
fnc* (fi 1 X 10* volt) I amve at the foil aing oxpres 


seen from general considerations that also m the 
present relativiatio theory the effect always wiU be 
much smallea' than the mtemal jdioto effect Oleaity 
we are here outside the Imuts of ^gihoalnlity of 
relativistio wave meohamos In these oirou m stanoea 
it IS Boaroe^ justified to lay too much steeas on the 
agreement befveen Fowler a oaloulaticna and expen 
ment for the ray line 14 26 x 10* volt The only 
thing independent of special ideas about the mter 
action IS that one would always expect the effect to 
be about proportional to the probabihty density of 
the ejected electron m the nucleus (r->0) This is 
actually oonhnned by the expenmente about con 
version m other than the K levels The electrons are 
meoted Im hard y rays only from such levels as 
il, Xr, itf , where the density at the origin 

doee not vanish For the ratios of the densities m 
the nucleus for a 2S and a IS state we find (m the 
relativistio theory) 0 IS m go 1 agreement with the 
expenmmtal ratios of the coefficients of mtemal 
conversion m the L and K levels 

H Casimir 

Institute for Theoretical Physios 
Copenhagen Nov 16 
Pne Jlor See A lit p 4S 027 1M p 417 1028 
* Pne Jlew See A m p SO OSO 
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I{2Vl a*+l) 
where a ^ and p the rat o of the momentum of the 
ejected electron to me Putting Z 86 (RoC) we 




ejects 

find 


K 0 82 X 10 


1 


The ratio of the number of ejected electrons to the 
number of y quanta emitted for radium G hoe been 
measured by Fllis and Astoi * These values ore 
given in the seconl oolimn of the accompanying 
table the last column gives the theoretical values c f 
internal photo effect 




6 12 
7 73 
9 41 
1130 

12 48 

13 90 

14 2 « 
17 78 
22 10 


46 
3 7 
33 
28 
26 
24 
23 
1 8 
1 6 


From this table we see that the number of ejected 
dectrona is much larger than the number we could 
expect from mtemal jdioto effect This means that 
for the hard y rays of radium C the ejection of atomic 
deotrons is mamly due to the mteraotion m the 
nuclear region 

An attempt to estimate this effect was recently 
made by R H Fonder * with the assumption of the 
Coulomb law of mteraotion between the atomic 
electron and an a particle moving m a potential box 
The probabihty of ejeotion calcinated m this way is 
too small to account for the disorepanoy between tiie 
expenmentol values and the theoretical values of 
mtemal fdioto effect Fowler also uses non rela 
tivistio wave mechanics It may however easily be 


This note has reference to the very mterestmg 
paper by Mr R H Jiowlor m the Supplement to 
NATUBBofOrt 18 last on the conduction of eleotnoity 
m metals In this he refers to the difficulty m con 
nexion with Drude s model m that the free electrons 
m the spares should behave like a perfect gas and 
BO affect the upeoifio heat relations Aa expenenoe 
shows that this is not so the inference is drawn 
that the dynamios is wrong and we must mvent 
a new one But another inference would seem more 
natural that the conclusion that the electrons behave 
like a perfect gas is wrong and we must sedk the reason 
why 1 think this IS not far to seek and the error 
hes m supposing that the same electrons are continu 
oualy in the free space This may be illustrated by 
taking the theory of emission as proposed recently 
by me m the Pkilosophecal Magaztne (8, 108 1910) 

Shortly put — the nucleus deades what particular 
orbits of electrons round it are to fall m the energy 
of fall goes to the nucleus and the nucleus radiates 
according to the nhr law ( onvereely the reverse 
process also takes plaoe Whm radiations fall on 
the atom it abeorbs thoee of its special periods 
and when it has absorbed the quota a* it roisee an 
electron to a corresponding outer orbit This then 
falls in and its energy is radmted ogam by the nucleus 
Amongst these operations some will be due to free 
electrons falling m and a similar set being set free 
Consequently the free electrons m the mtwatomio 
spaces will ne contmuoUy passing m and out and 
tney never have tune to take up the energy due to 
the temperature of the spaoe The tune required 
for this must be oonsideraole measured m terms of 
the mean mterval between collisions 
The theory explains furtiier the remarkable fact 
that a single atom behaves os a smooth sphere — 
or motherwords its mtemal system wpeon dynamic 
ally isolated In the early days of the tiieoiy of the 
atom the hypothesis of a smooth sphm oom 
pletely explained ^ difficulty But aa atom con 
stating of a nucleus and a number of electrenseiroulat 
mg round it oames with it difBoultieo as to the equal 
diBtnbutKm of eneigiea between tiie lam nuniber 
of degrees of freedom mvolved This difioulty dis 
appears on the present theory 
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the domain of an loniaed atom dianpatea ite ener^ 
until It takea up aome ontioal orbit Then it falb 
to ita normal plaee of lowest macfa m the system 
The energy to the nuoleua and u prompt got 
nd of by radiation Or, oonvereely, m a hot region, 
the temperature radiation of toe apcuie falls on toe 
nuoleua and those of the ontioeJ periods only are 
abaorbed The energy is toen got nd of by the 
reversed prooeas In this way the mean mtemal 
energy of toe atom remauu toe same always, and it 
behaves apparently as an isolated dynamical system 
The atom itself would appear to have toe struoture 
of a perfect machine W M Hicks 


Change In Electron Coupling in the Rare Gasea 

Houaron {Phya Rev , 88, 297 1929) has worked 
out an approximate quantum meohsmcal toeory of 
the relation of the triplet interval ratio to the singlet 
triplet mterval for two electron oonflgurations m 
which one of the electrons is m an a state , he has 
also derived expressions for toe g values wid for the 
mtwisities Those formulae show the variation with 
ohamge of coupling 

Rel^tly Laporte and Inglis (Phya Rev 85, 1837 , 
1980) have ap^ed Houstone results to conflgimtions 
like p*« and a*« by oonsideniig the invariance of the 
configurations p* and d* with changing coupling auid 
taking toe spm orbit mteraction and coupling factor 
with negative sign The only spoctrum m wruch the 
calcula^ g values could be compared with expen 
romital values was that of Ne I In that spectrum 
Baulk (^Mn der Phya 76, 329 , 1925) has measured 
the g values of the singlet amd nuddle tnplet level of 
the configuration %>'3« The experimental daUa on 
toe Zeeman effect of toe rare gases which I have at 
my disposal from mj work on this subject in Prof 
Zeeman s laboratory, enable me to give oxpenmentad 
g values of the auuuogous levels of toe oonhgtiration 
m A I and ^6* m Kr I In the spectrum of 
Xe 1 oidv the g value of the middle tnplet level of 
the oonfiguration 8p*0a could be measured The 
following table gives the comparison of exporunentol 
amd theoretical vaduee 



The agreement of the observed and calculated 
g values u very satisfactory m the coses of Ne I, A I, 
and Kr I The agreement is not so good m the case 
of Xe I, due probably to the fault that the first order 
perturbation cadculationa do not hold for very large 
values of the spm orbit mteraction 

A more detauled deoonption of the measurements 
will be given elsewhere C J Bakkkb 

Laboratory Physioa * , 

University, Amsterdaun, 

November 1980 


Surteoa Fllma 

RBADKBa of Dr Langmuir’s stimulating amd de 
tailed review of my book. The Physios auto Ghemis 
try of Surfaoss ’ (Natotub, Nov 8), may possibly 
ouppoaa that there is an important difformoe of 
otSnian on fundamental questioiui of the structure 
<» surface films, from toe cntunsm whlclv be makes 


of one remark m toe book This I do not bebeve is 
toe case toe differences, if there are any, relate to 
pomts of detaul only Dr Langmuir appears to 
think I am disputing the fault that the be mas of the 
moleouleB anchor them to the water amd so cause 
spreading fnmi bulk medienal on the surface , but this 
fundamentad fault which he himself established, is 
not doubted by any woiker m this field, so fitf as I 
know and haw bem confirmed wthout exception m 
many thousamds of my own experiments It is 
rather important that no impression of disagreement 
should be given on this matter , the water soluble 
or polau* group unquestionably anchors the mole 
cules to the surface, and if the attraction of this group 
IS weakened suihoiently, the film either becomes un- 
stable or oamnot be formed at all This amchomm 
IS equally importamt m all classes of films, condensed, 
expanded and gaseous 

My suggestion on pago 75 that the heaulB tend 
to hold toe molecules together, while the chains try 
to disrupt the film , may be better for some explona 
tion, smee tatoen oirt of its context it is liable to be 
entirely misleauling It iqiphes only to the * hquid 
enMuided ' state of tbe fili^, and toe disruption con 
sidered is a surface evaporation , or escape of the 
molecules laterally from coherent islamds of mono 
moleculM film, to form gaseous films, not a disrup 
tion by oollapae of the film to form aggregates on the 
surface The liqmd expamded state is mtermediate 
between the most coherent state, the condensed, amd 
toe least coherent state the gaseous, m which there 
is so little lateral adhesion between the moleoules that 
they move about independently m the surface like a 
two dimensional gas In all tnese states, the mole 
oulee iu« amohor^ to the water by their heads , m 
toe condensed, they aue held together m coherent 
islands by the lateral adhesion of both heads and 
chauns, in toe gaseous, the laterad adhesion has 
been prauitioadly completely overcome In toe ex 
ponded my suggestion is that the thermal aigitation 
has reawhed an amount sufiloient to overcome the 
laterad aulheeion between the chains, but that there 
still remains enough adhesion between toe heads 
to prevent separation of the molecules completely 
This would mean that the chains are whipping about 
violently tbe restramts on their thermal agitation 
having broken down more or less completely , the 
heads of the moleoules near toe water are, however, 
exercising a restraining force, keeping the moleoulea 
from flying off latendly along the surface 

This Buggjestion is not more than a speculation, yet 
I bebeve it is the beet and indeed the only tenable 
one of the many speculations which have yet been 
maule os to toe structure of the liquid expanded films 
Ihe pnnoipal facts to be explauned are these the 
films are coherait, with but a small Hurfawe vapour 
pressure their area is two or three tunes toe minimum 
area to which the moleoules cam pack m the surfama , 
they are not formed unless there is a good deal of 
residual afiSnity m the heads of toe molecules, senea 
of compounds m which the residuad afikuty m the 
heiMls IS small passing straught from toe condensed 
to toe gaseous (or sometimes vapour expanded ) 
films, toey are formed from condensed huns (pro 
vided there is sufficient residual affimty m toe heculB) 
by rise of temperature, a hqfiier temperature being 
reouired the lou[Nr the ohaun m the moleoule which 
mdioatee that all, or some part of, toe latwal aulhesion 
between chaina haa disappeared m the hqmd expanded 

films 

My prmoipad doubt m regard to this explanatam 
IS aw to toe propriety of separating m this clear amt 
way be t ween the adheai o ps due to the ohama and 
those due to the heads It saemaacaroely likely that 
the adhesKms can breadc down oonqiletely throi^^Krat 
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the length of the chama and ntill remain mtaot at the 
heads Also, there is some difficulty m picturing the 
mode m which the heads can hold the molecules to 
gather when these are separated to two or three tunes 
tneir normal (areal, not lineal) epaomg My sugges 
tion, which was made in 1928, is really the reverse of 
an earlier suggestion of Dr LcmgmuirV, that m these 
liquid expanded fllms the heads are trying to be free 
as m the gaseous films, while the chains are restraining 
them 11118 does not fit the experimental facts as now 
known 

Let me repeat that this doubtful matter does not 
m the least ailect the fimdamental points of the theory 
of surface films, which were so well established by 
Dr Langmuir that years of further research have only 
oonsolidated his txmition on all the most important 
questions 

Dr Langmuir suggests that too much is made of 
the tilt of the molMules m the fllms I must plead 
not guilty to much definite theonsmg m this direction, 
fur wo owe nearly all that has been done to Dr Rideal 
and his school m Cambridge But I am sure that 
if we could And out the tilt of the molecules we should 
know much more about the detailed structuie of 
these films than we actually do and therefore, 
although 1 do nob believe the recent theory of Lyons 
and Rideal, that the chains mterlock at definite 
angles of tilt, is correct or even probable, 1 cannot but 
applaud them for having taken some oognisonoe of 
tne iKiHsibility of definite angles of tilt determined 
by the form of the molecules Dr Lanmniiir thinks 
tut the molecules ate nearly as free m the films as m 
liquids, except for thoir boing anchored to the water 
by their heads This cannot, I think, be true of all 
states of the Idma , it may quite likely bo nearly true 
of the liquid oxptgided films, but surely m the con 
densed fluns, both soliil and liquid, there is not room 
enough for as much free motion of the molecules as 
occurs m liquids In one kmd of condensed him, 
where the area is greater than that of closely packed 
chains, 1 think tut the packing of the heads and 
urbaps a small length of the chains close to the heads 
(leoidos the area of Uie film, luid the reet of the cliams, 
being flexible, jiack in as b^t they can into the space 
so determined above the heads , Rideal and Lyons 
Boem to think that the heads determme the Ult ot the 
moleoules and that this tilt determmes the atea 
These differences of opmion, we may hope, will be 
decided m course of tune N K Adah 

Umversity College, 

Gower Street, Ixmdon, W C 1, 

Nov 18 


Embryology and Evolution 
Fotjb of Prof MacBnde’s statements, m Natdhb of 
Dec 6, call for oomment no one has evei seen 

genes’ m a ohromosome Genes cannot genei 
ally be seen, because m most organisms they aie too 
small In Droaophtla more than 100, probably more 
than 1000 are oontamed m a ohromosome about 
1 g in length They are therefore mvisible for ox 
actly the same reasou as molecidee But the evi 
clenoe for their existence is, to many minds, as cogent 
Where the chromosomes are larger, as m mono 
(otyledons, comjietent miorosoopists — for example, 
Belling, in Natube of Jan 11, 1930— claim to have 
seen genes In a ease where I (among others) postu 
lated the absence of a gene in oertam races of 
Matthtoia, my fnend Mr Philp has smee detected 
the abeenoe of a trabaot, whioh is normally present, 
from a oertam ohromosome I shall be glad to show 
this visible geoe to Prof MacBnde 

. if Prof Gates were a zoologist mstead of being 
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a botanist, he would know that the assumption that 
genes ’ have anything to do with evolution leads to 
results that can only be doeonbed as farcical ” 

I should like to direct Prof MaoBnde s attention to 
the droll fact that m a good many mterspeoifio orosaea 
vaiioua characters behave in a Meiuielian manner^ 
that » are duo to genes This u so, for example, with 
the ooat colour of Cavia nrfueens. which, on crossing 
with the domestic guinea pig, behaves as a recessive 
to the normal cut colour, but a dominant to tho 
black Hence theie has been a change m a gene oon- 
oetned in its production dining the course ot evolu 
tion Scores of similar oases could be cited 

All known chemical actions are inhibited by tho 
accumulation of the products of the reaction An 
‘ aiitocatalytio ' reaction in which tho products of the 
reaction accelerated it, must suiely be a vitalistio 
one ' ’ Autocatalytio reaotiou are common both 
in oidiiiaiy physii m chemistry and in that of enzymes 
Thus the acid produced by the hydrolyHs of an ester 
may act derate its furthei hydrolysis As an ex 
ample of an en/yme action, which for quite simple 
physico chemical leasous proceeds with increasing 
velocity up to 76 per cent completion, I would refer 
Prof MacBnde to Table 7 of Bamann and Soluneller s *■ 
paper on hver hpase 

In view of such facts, Pi of MaoBnde s statement 
that Tlie term autooatalysis is a piece of bluff 
invented by the late Prof Lub to covei up a hole in 
the argument in his book would seem to be a wholly 
unfounded attack on a great man who can no longer 
defend himself If Prof MacBnde wouM acquaint 
himself with the facta of chomistiy and genetics, he 
might be somewhat more careful m his ontioism of 
those who attempt to analyse the phenomena of life 
He might also cease to ask tlie question propounded 
by him in Natdbp of Oct 26, whether the organs 
of Uie adult exist m the egg pieformed in muuature 
and development consists essentially in an unfolding 
and gt owing bigger of these ludunents, or whether the 
egg 18 at lint undifferentiated matenal which from 
unknown causes afterwards becomes more and more 
< omplicated and development is consequently an opi 
genesis ’ ’ Tho formation of bone in the embryo 
chick was shown by Fell and Robison ' to be due to 
tho action of tho enzyme phcsqihatase, which is 
neither a muuatuie bone nor an unknown lOusc 
But so long as he does not take cognisance of recent 
developments in science. Prof MaoBnde will nft 
doubt remain a convinced vitalist 

J B b Haldanf 

Biooberaioal Laboiatory, 

Cambndge Umversity, Dm 8 


• Ik^iol CkfM in p 197 

* BioeMrm /our n p 769 


Ravens Flying Upside Down 

Bibds frequently perform strange uitios m the air, 
both during courtship and at other timee, and the air 
acrobatics of the raven have long been known Thus 
Moms desenboB him as ‘ performing various oirolmg 
evolutions and froliosome somersets in view of his 
mate ’ Yarrell, a better observer, sa37B that m oourt 
ship the raven “ turns over sideways on his book as he 
fliee, shooting m that jxiaitian m nont of his mate ” 
More recently, in 1917 if my memory swves me, the 
tnok of flying upside down was refers to m a wdl 
mformed article on ravens which appeared m the 
T*mt» 

Watohing birds has long been a hobby of mine, and 
I once had toe good fortune to see a raven flymg cm bui 
book The sight was extraordinary and unforgettable, 
but at the tune I did not realise that I had witnessed 
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■omwthmg very ununul m the behaviour of the raven 
and unfortunate^ 1 made no note Now, however, 
after the lapee of many years, it has been euggasted 
to me that the facta are worth reoordmg 
The observation was made m Jufy 1917, when I was 
staying m Fatterdale One morning, between nine and 
tan o’dook, I was standing m front of Fatterdale Hotel 
watching a pair of ravens flying across the Dale from 
Flaoe Fdl towards the woodecf heights above Fatter 
dale Hall They passed 1^ me ra^er low down and 
withm about 200 yards It was a clear, bright mom 
mg, and the sun being behmd me the observing oon 
ditums were favourable I was using an excellent pair 
of fleld glasses, magmf ymg eight tunes and with a field 
of about 6° The two oirds were flymg olqse alongside 
each other, as is the habit of ravens As they were 
passing by, the one nearer to me suddmly and rnthout 
any warning action, rolled over sideways and after 
falling m a confused fashion ended on his back, some 
five or SIX feet below his mate In this position, and 
without losing horizontal speed, he continued flymg , 
or to describe more preoisely what I saw. he reincuned 
on his back, flapped hu wings, and travelled along u 
what appeaxod to be level fli^t He kept pace witl 
his mate who continued stohdly on her way entirely 
unooncemed by the antics of her partner down below 
After flying upside down for a considerable distance, 
the raven rolled over agam and got himself right side 
up , not without a fluSMr of wings and loss of height 
By this tune the birds were a good deal farther oil and 
observation had become more difficult, but before 
they finally passed out of sight I notir^ that they 
were once more flying side by side as a pair of self 
respecting ravens should do 

li was not easy to estimate the distance the raven 
flew upside down Anyone who has had to do with 
the range finding of otrcraft as I had to do during the 
War, wul appreciate the difficulty of estimating ei 
rou(d>ly, the distemoe travelled by a flying bird He 
ever, oomg the best I could, I judged the distance the 
raven flew while he was upside down to bo not lees than 
100 ycuds and very poesibty a good deal more That 
at all evenis, was the judgment of the observer at 
the tune and on the spot 

Some years later I began to wonder how the wmgs 
of a bud would work, if at all, when the bird was on its 
bac^ , and whether, m the absence of aid from the 
flapping wings, the kinetic encr^ acquired m tumbling 
downwards would have suffioedT^to carry the raven on j 
a level course over the observed distance But such ’ 
speonlatoons as these do not affect what I saw and the 
s^t has remained vividly present m iw mmd from 
that day to this Syduxy Bvxbshxd 

40 WoodviUe Gardena, London, W 6, 

Nov 9 


Maafcing of SpUu-dlssoss Symptoms In Smatalum 
mlbam (I4nn ) 

Dubino the oouiae of disease transmission studies, it 
was found that oertam stocks for long periods did not 
exhibit the ohaiaotenstui symptoms m we disease, and 
ware therefore behoved to represent disease resistant 
vanefaee Ihe leaf tissue from such operated and 
disease resistant varieties was found non infeotive as 

shown by transmission expenments oonducted with the 

leaf on suaoi^ble stocks Two snoh plants on being 
aomdaitally Injured — one oaae by a borer, and W 
wind m tba othw, both mvolving the removal of much 
foliaga— eadubited the charaotenstio symptoms during 

the oooiaa of 15 days after the accident, with sptou^ 

o< the dennant buds This suggested the poseibihty 


by defoliation and by hg^t pruning, which hoa met 


Mtation of dioeaae symptoms In 
one instance the mfeoted stock ranomed apparently 
healthy for 417 days and more than doubled its girtn 
and size during this period , but on light pruning and 
defoliation the stock exhibited the synmtoms during 
the course of 16 days, with bursting of the dormant 
buds A study of the phynological changes m the 
composition and reaction of the cell sap induced by 
defoliation should reveal the true cause of this re- 
markable phenomenon 

In diseased forest areas, therefore, external appear- 
ance of sandal is not the true ontenon of its freMom 
from infection which, if donnant, manifests itself on 
pruning the plant This ounous masking of symp- 
toms m the case of sandal appears to be umuenoM 
mtense sunshme, and temperature Dunng this 
masked period the virus appears to be localiJM m 
eertam tissues (phloem) of the plant, where it multi- 
phes and exists m a highly vmifent form 

M bBKBinVASAYA 

Department of Biochemistry, 
wdian Institute of Soienoe, 

Bangatore, Nov 4 


The Designation of Women Blologlats 

Many years ago, Dr Eigenmann, of the Umversity 
of Indiana, finding oertam small fresh water fishes of 
South Ameiioa very perplexing decided to turn them 
over to one of his most capable students Miss Manon 
Durbin In due course of time Miss Durbin published 
a new genus and twelve new species of Tetragonoptend 
Characins, small flslies of a type which has smoe be 
come very popular m parlour aquana Miss Durhm 
married Dr Max Ellis and papers on South Amenoan 
fishes with new speoies were afterwaids written by 
each As the species are usually cited, they are 
credited to Elba and the reader may or may not know 
that if they belong to a certain famUy they are of Max 
Llhs, if of another they were desonoM by the former 
Miss Durbin The first imtial being the some m bo& 
oases, it 18 necessary to cite two imi.iala to inchoate 
which 18 which In 1921 some new South Amenoan 
birds were published by Q K ChemeandMrs E M B 
Reiohenberger There has just appecued an sdmirable 
revision of the birds of Matto Grosso, by Mrs Naum- 
burg But Mis Naumburg is idenfaoal with the former 
Mrs Beioboiberger 

These examples suggest that, m view of the oon 
stantly increasing number of toxonomio papers by 
women, and the confusion which must result from the 
customary method of designating them, it would be an 
advantage to all ooncemed if, for the purposes of pubh 
cation and citation the maiden name were used with 
out any change It would always be possible to add 
the roamed name, os “By Ma^ Smith (Mrs Wm 
Jones) Should this rworm be supported by 
councils of eocietiee and editors of journals, it u 
probable that little or no opposition would be met 
from the authors themselves There is at least one 
well known case of a woman author of taxonozmo 
papers retaining her maidm name, thotuffi mamed 
T D A OaoEBBNix 

University of Colorado, 

Boulder, Nov 12 


Wim reference to Drs Adler and Theodor’s note 
entitled ' Infeotioa of PkUbototmu eenwoiosus New- 
stead with Leuhmama publwbed ut 

NATOUofSqit 20, 1 would Lke to add that the mseot 
ooncemed has not as yet been reoomiaed as a Juifanaa 

speoies, but only sa a variety of PhUbotomut mbfor 

2b2 
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Ann Mr III Brunettt * (191S) rcnuuki in thu oon 
neauonaa follows P nwvorvar jMmwtofUf Newsteod 
AformdesoribedbyNewBteadMacUstmotipeoiaifrom 
MaHais aooordinff to Dr Annandale onlyavanety of 
P motor an opinfon m which 1 am fa iol i iMtd to oonour 
fhece Doing no differenoe in eitiier tba Tanatum or the 
mala genitalia Bmton ' (1928) sufqfKwUi tha aame 
view 

S Hunan 

(Entomologist Ancillary Inquiry mto 
the Transmianon of Kola aaar) 

Kals aaar Reeearoh Laboratory 

School of Tropical Medicme and Hygiene 
Calcutta Nov 6 

BnuMtt^X ^Ibe nunui ot BiitWi India <Dlptata Kama 
f A 3r«d Am 16 S pp SOS Mt IMS 


see Dr Mukerji s letter and I am glad to have the 
opportumty of replying to it 

Several mveetigators have recognised that Phle 
botomus mmor and P penuetosut are closely related 
Franfa and Parrot (1921) named the latter sandfly 
P motor var pemteuuut It is however certam m 
the light of recent investigations that P mojor and 
P pcrmowMtM are dist not spec ee The males can 
easily be distingu si ed lliey have a similar pattern 
of external gerutaha common to all the males of tl e 
motor group but thw show constant differences m 
important details^ The females can also be dis 
tinguiahed though not so readily as the males This 
pr^em is disoiused m several papers which will be 
published shortly 

It cannot be emphansod too strondy that it s 
important to diiit,inguuih between closely related 


mflerenoes in ^eir bionoimcs and distribution and 
they may also differ n their capacity for transmitting 
disease S Ani^ 

Nov 29 

Adlar.S.aiidTlMOdar 0 Ths DWribotlon of SandSlM and t«Wi 
losnisrii ts PalMtIaa BnU and Hawpotamta Aim Trop Uti and 
PmoHM TO) » Vo s pp ssesM ism 


p 672) Hr Kirkpatnok states that m the Geara area 
(Sudan) an imdetennined species of Aleurodidn causes 
leaf cruwe In the Punjab (N W India) Btmttta goa 
aypyporda Hisra and Lamba (AleurodidaB) has been 
under observation during the last two years This 
mseot IS present m enormous numbers but is not known 
to cause any^^ dafo rmation of attired leaves^ 

B gomymperda leaves hterally covered on the under 
side witn all the stages of the pest— eogs nymphs 
pupe and adults — remam quite rat ancTimimu and 
do not show curling wnnklmg or ormkling On the 
other hand JEv^^o aaea devattana (JaasidaB) defimtely 


291 92) and from his own statement that leaf curl of 
cotton la transmitted mainly if not edUrely by 
AlemrodidM one is led to thmk that tlw 

disease « due to a causal agent which is earned eithar 
by a jaasid or a white fly Has this been fully 
astabfa&edT ^ 

In the Punjab we have had under ohaervalaon 
■evefal qieoiea of white flies on several different hosts-~ 
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for example mtrus castor sugar cane cotton eto — 
but none of theca vdute flies causes any malformafaum 
of the attadeed leaves M AnAii HusAor 

‘IBnt.nmn lfMnnii.l Secbon 

Agnoultural Research Institute 
Lyallpnr Punjab 


Living Ostracods in the Rectum of a Prog 

QuxtB reomtly I received a oommumcation from 
Mr J Omer Cooper m the course of which he said 

When examining the contents of a frogs rectum 
yesterday m the course of our lab work I noticed 
several hving Ostracods The frog had been kept for 
some tame in a small aquanum wmoh contains a good 
many oetraoods I have pickled up some of the 
contents of the rectum and also some of the ostracods 
from the aquanum The frog was chloroformed 
well washed under the tap and dissected m normal 
salt solutaon There is no chance that accide n tal 
contamination of the preparation can have taken 
place 

I examined both lota of ostracods and find that the 
two agree Actually there was only one species 
present and that was PtonocypTwiadtiaO F Muller a 
very common ostracod The observation is of mterest 
as it gives a means of distnbution of this ostraood and 
the (usinbution of freahwater Entomostraca generally 
IS a problem that requires a oonaidmable amount of 
mveetigation 

There is however another aspect to the problem 
The species m question la eaaity cultivated and re 
produces parthenogenetioally Pure cultures can be 
obtamed If these are capable of passing through the 
mtestinee of various animals they may furmsh a 
method of mvestigating certain changes that are going 
on there both pathological and othwwise 

A O Lowmixs 

Marlborough College 
Wilts 


Prof Harold B Dixon has just reached me brmguig 
with it the shock of personal loss As one of the oldest 


1920 1 called at his house rather late m the evening 
and found him busily engaged with a tableful of papers 
working out calculations in connexion with his latest 
researches on gaseous combustion We talked about 
his work and exchanged news of hia old students until 
I missed the last tram mto Manchester 

It was not until quite recently that I wrote to toll 
him of my domgs smee that meeting and by return 
mail I received a charming letter from him wnclnsing 
I a page from his diary olos^ pocked witb a week s 
engagements while gently cra nin g me on my putial 
retirement m Bangalore It was the last example 
of his method of the oratto obkoua so well known to 
hisstudents Like all of these lows him unmeasured 
gratitude for shrewd and wise advice and effective 
help at ontical junctures His careful watobfulnesB 
over our welfare was not always realised until revealed 
by later h^ipenings 

Prof Dixon was a splendid example of the saentiflo 
reeearoh iqnnt at its best oombmed with an active 
and brood mterest m human affairs Itwasaimviloge 
to know him well and to come under the stemuhis of 
his inspiration GiLsma J Fowun 

Central Hotel Bangalore South India 
Oot 27 
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The Machinery of the Earth * 

By Prof J W OBSooBr. P R S 


A DEFINITION of the word ** maohine ” givon 
in " The New Rn gliah Dictionary ” is “ a com 
bination of parts moving medianioally, as contrasted 
with a being having life, oonaoiousness and will ’ 
Aoooidiim to that definition, the whole earth may 
be legardM as a machine, as it consists of various 
parts with differential movements, and it is moving 
in mechamoal obedience to the forces of the umverse 
and without any impulse or free will of its own 
The study of the pnmaiy machinery of the earth 
mvolves consideration of its construction and of 
those movements of its parts which control its mam 
function — the ^paration and mamtenanoe of its 
surface as the home of man 

ThB STBUOniBB OT THB EaBTH 
The geological method — the mterpretation of the 
direct contemporary evidence of the rocks — has the 
drawback that it can only bo applied directly to 
a thm lamr, which is about one five hundr^th 
of the radius of the earth and this rostru tion is 
the more regrettable as the material of the mterior 
IS different from that of the surface crust The 
extent of this difference was revealed by Sir Isaac 
Newton, who calculated that the specific gravity 
of the earth is between S and 6 The figure generally 
accepted is 5 63 

Ordinary rocks vary m specific gravity between 
the 1 8 of clay, and 2 2 of sandstone, and 3 0 of 
basalt The averaw cannot be more than about 
2 6 For the whole rooky crust or lithosphere, 
which mcludes a great thickness of the deeper basic 
Igneous rooks, the average specific ^vity is taken 
by Tyrrell as 2 7 Hence the ear& as a whole is 
composed of material more than twice as heavy as 
that of the crust The mtomal mass is therefore 
appropriately named the barysphere, and a large 
amount of it must have a speeme gravity four tunes 
as high as that of the rocks of the upper crust It 
has been suggested that the matter in the mtenor 
owes its density to compression but that view 
has been abandoned, and the high specific gravity 
of the interior is attributed to the segregation 
there of a large proportion of metals 
The hijgh specific gravity of the earth can be 
accounted for by a metaUic core wifli the specific 
gravity of about 8 to 10, or, perhaps m part, as much 
as 12 The material is probably nu^y metalho 
iron alloyed with nickel, and containing smaller 
{wmortions of other metals and various mlioatea 
The composition of the barysphere is revealed bv 
several bnes of evidenoe We may expect the earth 
to consist of the same materials as other heavenly 
bodies , and the most positive information as to 
the extra teneetnal material is given by aa^les 
which fall upon the earth from outer space They 
ate known as meteontes and are most familiar to 
us as shooting stars Their numbers are enormous 
Any quiok^pited obsorver on a dark cloudless night 
can see about seven m the hour Hence from 10 to 
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20 milhons enter the earth s atmosphere every day 
The meteontes are shattered mto nagments, whiw 
fall m lumps or dust umn the surface They are 
divided mto two mam classes The iron meteontes 
or sidentes consist of metalho iron with from 3 to 
41 mr cent and usually from 7 to 16 per cent of 
nickel and small proportions of other metals and 
some sihcates The second class are the aerohtes or 
stony meteontes, which consist mamly of silicates 
and of mineral species, especially ohvine and ensta 
tite, common in the bMio rocks of the earth s crust 
A small intermediate group, the stony iron meteor- 
ites or Biderolites, consists of nickel iron and sihcates 

The proportion of the iron to the atony meteontes 
according to Sir Laranis Fletchers list of the 
meteontes m the Bntish Museum m 1904 was 13 7 
to 1 Dr Pnors Bntish Museum Catalogue of 
Meteontes (1023) includes all those known up to 
1922 and has rendered practicable a more complete 
estimate Accordmg to the records m that catalogue 
mckel iron is twenty one tunes more abundant m 
meteontes than stony material Hence, if the earth 
represents a fair average of the material of the urn- 
verse as revealed by meteontes, its metalho bary 
sphere would have twenty one tunes the bulk of 
the stony crust, which would be about 140 miles 
thick 

The relative thinness of the stonv crust is omi- 
firmed by radioactivity The earths radioactive 
power IS surpnsingly weak As determined by 
Lord Rayleigh, it can be accounted for if all the 
radioactive constituents are confined to a depth of 
about 46 miles The material below that snell is 
practically non radioactive The iron meteontes 
are also non radioactive This evidenoe indicates 
that the earth s core is composed of nickel iron 

This conclusion was originally advanced by 
J Miln e from the study of eiuthquakes He found 
that earthquake waves which m theu course go 
deeper than 30 miles undergo marked acceleration, 
owing to their entry mto a highly elastic material 
which Milne called gelto , as it is the rook that 
forms the bulk of the earth , and he concluded 
that it consists mainly of mckel iron Subsequent 
research has confirmed this conclusion The earth 
consists of an outer stony shell — the earth s crust 
or hthosphere — ^whioh is separated by a fairly sharp 
surface from the underlying barysphere This inner 
mass, being denser, more ohutio, and non radio 
active, IS probably a mass of nickel uon, like the 
iron meteontes That the core of this mass is 
different m constitution from the rest was shown, 
also from earthquake evidenoe, by R D Oldham 
He found that earthquake waves of distortion do 
not pass through the central region of the earth 
Wit^ the elutio barysphere is a oentrospheie, 
which transmits waves of oompeession but not waves 
of distortion It is therefore either a liquid or 
agas 

An earthquake sends out waves of three kinds 
from its centre of (»igm Two of the sets of waves 
are small yibratums or tremors that go ttiroiigh tiie 
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earth , the third eet are large wavee that travel 
along the surface and may cause widespread 
devastation All three kmds of wave ace recmed 
on seismographs at a suitable distance 
The sunple earthquake seismogram indudes 
records of the three of wavee , it begms with 
small jerks made by the first tremors, which are 
waves of compression They are known as the 
P wavee, P standing for primary, as they arrive 
first, but the late Pra Tinner suggested the name 
of push-waves as they are pressure waves The 
second set are the 8 waves or secondary waves, 
which are due to vibrations at right angles to the 
path of the earthquake They ate waves of dis- 
tortion Prof Turwr called them the shake waves 
ThOT are followed by the large waves or L waves 
Inc first push- and shake waves travel at the 
speed with which such waves travel through gramte , 
hence they must have passed through a layer of the 
earth’s crust composed of a rock like gramte 
Farther from the centre the seismogram is more 
complex, as two sets of push waves and two of 
shake waves may arrive before the large waves 
Still farther away there may be three seta of push 
waves and three of shake waves The Pg or sh^ow 
push waves have a velocity of 3^ miles per second, 
which 18 that of such waves through gramte The 
second set of push waves (PP or Px waves) have 
a velocity of 4 miles per second, which is that of 
such wavee m dionte , the third set of push waves 
(P«] have the velocity of 4| miles per second, which 
IS dat m such a highly basic rock as dunite 
Acoorduigly it appears that below the surface is 
a layer of rock hae gramte beneath it occurs 
dionte, as aumested by Prof Holmes , and lower 
still IS a more basic rook, which transmits the push 
waves at 4| miles per second 
Farther trom the ongm of the earthquake four 
out of these SIX sots of waves are not recognised 
and only the Pn and 8n waves and the mam waves 
leave their record on the seismogram 
The Pn uid 8n waves both traverse the gelte 
until they reach the depth of 1800 miles A wave 
rang to that depth, emerges at the surface at a 
distance of 103° from its ongm, between that 
distance and 144°, the push shake waves are 
not recorded So an earthquake under the north 
pole would be felt by its puw and shake-waves so 
far as 18° S of the equator, in say southern , 
farther south there would be no record of them 
before reaching the latitude of Cape Horn , but 
farther south again the push waves would disturb 
the surface so far as the south pole The shake 
waves, however, would not bo felt anywhere south 
of 

This suppression of the shake waves around the 
antipodes to the place of ongm of an earthquake 
was first recognised and explaij^ by B D Oldnam 
He pomted out that as only the waves of oompres 
Sion reach the antipodes, the earth s central core 
must oonsist of material which transnuts waves of 
compression but not waves of distortion It must 
thexefme be liquid or gaseous That it is liquid is 
shown by the yielding of the earth to tidal stram, 
which nidicates a leas rigid earth than earthqualm 
No.8190,.Vol 126] 


observations , and Dr H Jeffreys has shown tiiat 
the contradiction between this evidence disappears 
if a hquid oentrosphere cooupies half the diai^ter 
of the earth 

According to Oldham and Knott, the liquid cote 
IB a fifth of the radius or jirth of the mass of the 
earth , but according to Dr H Jeffreya’ estimate 
it IS half the radius, or an eighth of ^'■hA of t b** 
earth This hu^ oentrosphere is doubtless a liquid 
mass of mokel non, whum, owing to compression, 
has a specific gravity of 12 
Such, then, is the mneral structure of the earth- 
machine , it has a fluid centre, a thick metallic 
shell, the barysphere, and an outer rooky crust, the 
hthoapheie 

As the earth is approxunately sphenoal,^^ may 
regard it as a hu» projectile, travelling at an 
enormous velocity trough space, and consisting of 
an iron shell which, like those of modem artiU^, 
IB hudened with an alloy of mokel 

OBIGm AND HiSTOBY OX THB EABTH 
The separation of the barysphere and hthosphere 
IS the natural result of their diffmnoe m speoiflo 
gravity The lithosphere oonsiste of light sihoates 
and earthy materials which floated to the surface 
out of the heavy metalho mass, as the earthy 
impunties m iron ore float to the as slag when 
the ore is smelted m a furnace l%e rooky crust 
may therefore be regarded as a slag which has 
exuded from the metalho mass below 
Laplaces long accepted nebular theory of the 

3 a of the solar system is now mnerally dis 
ted , and the earth is regarded as eiuer a 
mass tom out of the sun by tne attraction of a 
passing star, or as due to the aggregation of a swarm 
of metrontee, and mainly of mose which, having a 
planetary orbit, are regarded as mfiniteeimiuly 
small planets and are known as planetismals 
The meteontio theory of Lookyer and the planet 
ismal theory of Chamberhn and Moulton are botii 
out of favour m Great Bntam , but they have to 
the geologist the advantage that they do not stsft 
the earth as a fragment ^ a body with, according 
to C E St John, the temperature of ^,000,000° 
0 For the oldest and most deep seated of the 
known rooks m the earth’s crust show no evidence 
of transcendent temperatures 
Either the earth never enierienoed the supreme 
temperatures of the sun or hotter stars, measured 
bv milhons of degrees, or it had cooled down to 
about 6000° F before the formation of the oldest 
known part of the crust 

'The earth clearly passed through a stage m which 
it was BO hot that it was plastic and behaved as a 
fluid body One rehc of this early stage is the high 
temperature of the earth’s mtenor, as known from 
the uncomfortable heat of deep mines uid the boil- 
ing water of deep seated springs The standard 
rise of temperature undttnound in Europe is 1° F 
for every M or 88 feet of descent 
If that rate oontmued, the temperature 6 miles 
deep would be above 600° F and at the earth’s 
centre, 3960 miles deep, would be nearly 400,000° F 
There is no geological evideiioe for such a tem- 
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peratnze within the earth None of ita minerals stronger crust which yields to comnreesioii by 
imply temperatures hi^er than the 2600** F of package along narrow bands has led to a fonda- 
8100 F of onstobahte, or the mentm diJSsrence m geographical conditions T*«.Tid 
8460 F of some species of olivine There is no ai^ water were re distrmuted and t,hia change had 
{ yolog ioal evidenoe that the central hot mass or a great effect on local climates 
thermorahere has a temperature higher than a few When the crust was weak, its buckling would 
wousand degrees The internal heat was not too have produced many shallow basins and domes, so 
high to prevent the formation of a sobd non that water was distributed in looked aeaa, 
mndnotang orurt, which soon became so thick as scattered widely over the surfaee The total sea 
to prevent the tbermosptore having any material surfaee was apparently much leas than at present, 
uinuenoe on climate The oldrat mterpretable for the commonest rookf> of the latter part of the 
fossils indicate that at the beginning of geological primeval era are radish sandstones and layers of 
time the climate of the earth was about as warm as rod shale, with wind rolled sand grains and pebbles 
in modem tunes Evidenoe of this surprising fact pohshed and faceted by wind blown dust 
IS given by the existence at about the time of the The powerful effects of the wind and the tae- 
oldest fosuliferous rooks of glaciers m the Yangtee valent desert conditions may have been due m 
loang Valley, and of glaciers that nearly reached port to the absence of turf, which binds the und 
the tropics m South Australia Those glaciers do not and prevents its grams being constantly rolled 
mply that all the earth had then a colder climate , forward by the wind The law of land vegetation 
but they do ]^ve that the conditions wore not suggests that the environment was unfavourable 
tropical over the whole of the earth Judging from for it The extensive limestones m the primeval 
the manne organisms necoest m date to these early seas indicate that seaweeds were luxuriant The 
glacial deposits, the mean climate of the earth was failure of plants to grow well on land suggests that 
to day the conditions did not suit them The^isenoe of 

Ghmate has undergone marked local variations land vegetation untd Sdunan and Devonian times 
Sometimes it was more uniform over the earth and may have been due to climate The prevadenoe of 
at others the extremes were greater, after mountam deserts m the upper Pampalozoio is evidenoe of a 
uplifts had increased the local differences dry atmosphere, which would have been the natural 

Even allowing for such changes and for those duo result of a greater proportion of to sea 
to different distnbutions of land and sea, the m later geolcmcal epoew 

meteorologioal agents have been remarkably um The growth of me seas mvolves an morease m 
form In rooks of all ages the impnnts of the ram the amount of water on the earth s surface The 
drops are of about the same size The sand grams possibdity of this increase was discredited when the 
^reod over the deserts or heaped m sand dunes, authontativeestimatesof the age of the earth varied 
and the npples on ' the sands of time have been between ten milli on and a hundred miUion yean 
always approximately equal , and the particles Aimuol additions to the surface water that would 
of volcanic dust and tuff also show that the eieota be negligible m a few millio n years become important 
of ancient and modem volcanoes have been when they accumulate for thousands of millions of 
scattered by voloamo explosions and winds of years 

similar power At one time it was held that all the water on the 

This climatio uniformity smee the Cambrian earth s surface is meteoric and has fallen as ram 
period indicates that the euth s crust had by then But the evidenoe is oonvincmg that much of the 
acquired apmoximately its present thickness and water of hot springs and deep mine s and that given 
strength Before that date it must have been off by igneous rocks and volcanoes is of deep seated 
thinner uid weaker, as is proved by the umversally ongm It is plutomo water which has worked its 
tilted condition of the primeval (Pampalozoio) rooks way to the surface The amount disoharged was 
The sedimentaory roou of the crust were deposited probably greatest in early times when tw crust 
m horizontal layers most of them have been was timing and more often fractured The 
tilted The younger rooks generally have a slight taansfer of deep seated water from the mtenor to 
dip except near fold mountam chains, which ore the surface during geolc^ioal time must have add^ 
due to the crust having been squeezed mto a smaller largely to the volume of the seas Aooording to 
space, and having accommodated itself to this com PrS Sohuohert the earth s surfai^ water may have 
pression by foldu^ In modem rooks violent lateral increased by 26 per cent since the be ginning of the 
compression is limited to relatively narrow belts Cambrian period Though data for a quantitative 
along the yaanget fold mountam ohuns determination are inadequate, the eviMnoe is m 

As the older rooks of the crust are steeply tilted favour of the seas of the euher days having been 
in all parts of the earth, the pressure that disturbed shallower and less extensive 
^m was then umversal The crust was undergoing Hence, although the earth’s crust had early be« 
oontraotioa to an extent which threw all that is come sufficiently thick to cut off the surface from 
known of it mto folds, for as the crust sank over any material contribution from the mtemal heat, 
the Hitnuiwhing mtomal mass the whole of it was yet the shrinkage of the mtenor so frequent 
packed mto a narrower space and was thereby nractured the onist that plutomo water nsmg 
thiclwned uid stoengthenea through the fissuzee has oontmually widmed the 

The nbaiigw from the thm, umversally crumpled seas imd thus helped m the better nounshment of 
crust of the older primeval time to toe, thicker, the land 
ITo 8190, Vot. 126] 
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Thb Eabth m MonoK 

The earth u not only a complex etructure built 
up of aeveral distmot TMurte, but also it is m motion 
at a temfio speed It is charging through space, 
with the rest m the solar m^m, at the rate of 760 
miles a minute , it travels along its orbit around 
the sun at mote than 1000 miles a mmute , and ita 
rotation around its axis gives any place on the 
equator an additional movement of more than 
1000 mike an hour The fact that the earth holds 
together m spite of such movements shows that it 
IS strongly oonstnioted , but it is sufficiently plastic, 
owing to its hot mtenor, to be automatically 
moulded mto a spheroid, or more correctly, mto a 
geoid It IS approximately an oblate spheroid 
owing to the mouldmg force of its rotation 

The rotation has not been uniform Owmg to 
tidal friction it is slowly losing speed and the day 
lengthening Acoordmg to Sir G^rge Darwm and 
Dr H JeSieys, the earth s day was at one time 
only five hours long Changes m the shape have 
also affected its rate For example, the polar 
regions have been raised and lowered to an extent 
that would have affected the earth a elliptioity as 
shown by the widespread occurrence of nused 
beaches m both the polar renons These beaches 
are so remilar and honzontal that thej have been 
attnbuted to the so called ‘ eustatio movements 
or world wide variations of sea level But that 
view is improbabk, as the raised beaches which are 
conspicuous m ^tland, occur at a lower level or 
are absent from most of England 

A change m the earth s rate of rotation would 
produce circumpolar beaches, for its slackening 
would lower the sea m the tropics and raise it m 
the polar regions The distribution of the raised 
beaches is however, probably due to the alternate 
subsidence and upheaval of the polar areas and 
if both of them had sam^ simultaneously the 
earth s elhptioity woidd nave been mcreased and 
therefore also its rate of rotation 

The earth revolves like a badly made and badly 
mounted fly wheel and its wobblmg causes some 
shifting m the position of the poles, as proved by 
the variation oil latitude The movement of the 
poles that has been actually observed is small, and 
has been attributed to meteorological factors, which 
Dr Jeffreys has shown to be insufficient The 
deformation of the earth by crustal changes is the 
more probable cause Any extensive migration of 
the poles has been declued impossible, smoe a 
body with so heavy a load on its circumference 
as the earth s equatonal bulge could undeigo but 
nunor oscillation of its axis That the wandering 
of the poles has been withm narrow limits is 
consistent with the geological evidence , for the 
distribution of animal life has been along zones 
that were m general paralkl to the present climatic 
zones 

The changes m shim of the earth have, however, 
had an important mnnence m other respects The 
eorUi cannot be deformed beyond a limited amount 
or it would become unstable and ultimately fly to 
pieces But with the wonderful automatic adjust- 
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ments of the earth, as soon as defonnation renders 
the crust unstable, stabihty is restored by move- 
ments by which the approximately spimrcndal 
form IS recovered The convulsions during this 
prooess lead to changes m the crust that are m- 
dispensable for its pihnary service as the home of 
man The lot of man is dependent on the earth’s 
movements m space and on its power of self- 
adjustment to changing conditions, both mternal 
and external The combined rotation and revolu- 
tion detenmne the weather and weather ohanm 
m all parts of the earth, and thus control the 
habitabihty of the earth The movements withm 
the crust, which depend on its adjustment to the 
shnnkmg mtenor, provide for our many and 
fastidious needs 

The earth s atmosphere is apparently fickk and 
liable to great changes m composition, but the 
limits of its variation must be narrow Its mam 
I tenanoe at the special composition breathed by 
animals, and that protects the earth from undue 
changes of temperature, is one of the beneficent 
functions of the sea The efficiency of the atmo 
I sphere depends on its content of carbon dioxide, 

[ which 18 affected by many agencies The sea acts 
as the great regulator of the atmosphere, and 
counteracts the disturbmg factors , if too much 
carbon dioxide IS taken from the air the bicarbonates 
m the water are dissociated and the sea breathes 
it forth until the standard proportion is restored 
D voloamc activity or forest hrm add an mjunous 
amount to the air, the sea absorbs the excess and 
retains it as bicarbonates The atmosphere is thus 
mamtamed at the special composition necessary for 
human respiration 

Man requires drv land that has been drained and 
left available for ms occupation, and it would be 
of no use unless most of its surface wore slopmg 
The land is constantly being lowered by wind and 
ram, and would m tune be planed so kvel that the 
ram water would ho upon it and be removed only 
by the slow, chilling process of evaporation But, 
thanks to the mteraction of the crust and t'be 
shrinking mtenor, the surface is being lowered m 
some places and upheavod m others The m- 
stabihty of the crust, which we deplore when an 
earthquake devastates a provmoe or slays a 
hundiw thousand ]|^pk, renews the slopes on 
which the habitability of the earth ultunately 
depends 

The crustal movements by tilting the surface 
produce slopes which ore essential for the flow of 
water and the formation of the grassy steppes 
where have evolved many of the animals most 
helpful to man, including those that supply wool 
and hair for clothing, meat and milk, and serve as 
beasts of burden 

Mon ako requites a soil that will produoe the 
foods necessary for his nourishment , and soil is a 
dehoate instrument that is easily exhausted and 
rendered mfertik The flow of water, though 
mdispensabk, charges the soil heavily for its 
service Water is the most active m general 
solvents and removes m solution enormous quan- 
tities of the oonstituents essential to plant growth. 
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Thu prooe« would in tune leave only insoluble 
m^mals, and the soils would be barren and 

The earth is saved from this fate by the re 
fertilisation of the soils from the immary rooks of 
the mtenor, whidi are noh m lime, alkalis, and 
phosphorus Movements withm tbe earth upraise 
Igneous rooks to form highlands and mountains, 
their constituents are washed down the dopes 
and renew the fertdity of the lowland plains 
The tilting of the rooks on the sunaoe m oon 
eequenoe of the mternal shnnki^ makes another 
essential contribution to the economy of Nature 
Many of the most useful mmerals be m the old 
rooks, and if they were still horizontal the minerals 
would be so deeply buned that their disoovory and 


eoonomio working would be unpraotioable But as 
the rooks have been tilted and folded the mineral 
seams are exposed on the surface, where they are 
easily found and can be profitably mined 
Henoe the mteraotion of the difiterent parts of 
the earth maohine has rendered possible the evdu- 
tion of man and still controls his destuw , for it 
keeps the earth’s surface drained and hamtable, it 
distributes the seas so that the land is supplied 
with ram and fresh water , it maintains the con- 
stituents of the air at the balance required in fbe 
breath of life, and it raues from the mtenor tiie 
mmerals that renew the fertility of the soil and 
provide the meohamoal enmneer with the matenals 
that have rendered possible the development of 
modem civilisation 


The Adequacy of 

T he importance of the food supply m the pre | 
servation of normal health a^ well ^ing is 
generally recognised among soientiho observers, but | 
the neoeasity for a soientiho selection of the food, j 
m addition to that duo to the dictates of appetite, 
IB not always realised by many classes of the popula 
tion Dietary surveys, carefully performed will i 
indioate the adequacy, toth quantitative and quab 
tative, of popular diets, m terms of accepted 
standards when estimates of the cost of the diets 
are also made, data are available as to the minimum 
cost of an adequate food supply under different 
conditions At the same time enoouiagemcnt may 
be given to education on the planning of adequate 
diets at minimum expense, especially if the survow 
indicate that many dietaries arc not only made 
quate but also expensive 
J B Orr and M L Clark (Lancet, vol 2, p 694 
1930) have recently completed a survey of 607 
families in seven cities and towns m Scotland The 
information was oolleoted from the housewives and 
IB considered to be fairly reliable For the calcula 
tion of the composition and energy lalue of the 
diets Sherman s and Plunmer s t^les were used 
TTiese tables allow for inedible material in the food 
puTchaaed, but not for waste, for which 10 per cent 
should probably be deducted from the figures given 
for food consumption Allowance must alw be 
made for the fact that the food requirements of 
women and children differ from those of men it 
18 customary to exjiress their requirements as a 
fraction of that of an adult man, taken as equal 
to 1, BO that the ‘ man value of the diet of each 
family was calculated, using Cathoart s table No 
account, however, was taken of the occupation of 
the adults The mean man value for eaw family 
was 4 86 the calorie consumption per man per 
day was 3609 cal , composed of 108 gm protein, 674 
gm carbohydrate, and 86 nn fat The consump 
tion m individual honsehmds varied widely from 
the mean, as shown by ooefiioients of variation of 
20 80 per cent Cases of insufficient calone oon 
sumption were, however, relatively few , a larger 
numW showed an mtake of 4000 cal per man per 
day or more, indioatmg either an urmeoessanly 
high consumption or excessive waste The average 
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IS slightly higher than that found m previous 
studies m Great Bntam, but lower than m those 
earned out m other countries Protem accounted 
for 12 3 per cent, carbohydrate for 66 6 per cent, 
and fat for 22 2 per cent of the calones 

A leas satisfactory state of affairs was disclosed 
when the protem, calcium, phosphorus, and non 
intakes were determined The protein consumption 
was below the standard m about two fifths m the 
families The average figures found for the minerals 
were calrium 0 86 gm , phosphorus 1 70 gm , and 
iron 0 0143 gm per man per day The figures 
for calcium and phosphorus are slightly i^ve 
Shermans estunatre of an adequate mt^e, that 
for iron slightly below About one quarter of the 
famibes were receiving too little calcium and phos- 
phorus, and nearly two thirds too little iron 

Cathcart s figura for man value are based on 
mamtenanoe requirements , when a more stringent 
standard (Hawleys) was emplo 3 red, which makes 
allowance for the fact that growing children require 
relatively more of certam constituents than adults, 
a larger number of families showed deficiencies m 
theur intake of protem or mmerals In fact, most 
of the diets appeared incapable of supporti^ the 
optimum rate of growth 

The results of the survey probably enlam, at any 
late m part the results obamed by G I^ightonand 
M L Clark when extra milk was added to the diet 
of school children (B Jf J , vol 1, p 23 , 1929) 
It was found then that the addition of about a pmt 
of extra milk daily to the diet was followed by im 
increase m the growth rate mdioatod by inorMMed 
weight and height as compared with the controls 
Separated was as good as whole milk, but bisomts 
had no such effect , separated milk is a good soutoe 
of protem and mmerals, and to these a part at any 
rate of the good effect can be ascribed Orr and 
Clark conclime that tiie dietaries of urban house- 
holds can be considerably improved by the addition 
of milk to supply protem, calcium, and phosphorus, 
and of green vef^tables to supply calcium and non , 
both would also supply any vitamins deficient m a 
carbohydrate noh diet 

F M Williams and J E Lockwood have earned 
out a similar survey among farm and vdlage 
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familieB m Central Nev Torir, mth the addition and when diets of low energy value were em^yed, 
that the oosts of the diets were also woiirad out sinoe, for oalories oonsnmed, the cost of wese is 
(BvUetun 602, Apnl 1930, Oomell University Agn- relatively high 

cultural Ejqpemnent Station, Ithaca, N Y , U S A ) The anal^ showed that 42 ^ cent of the 
The survey in each family covered a period of four village famines and 64 per cent of the farm families 
weeks and both bon^t and home grown food was were adequately fM In many oases home jno- 
moluded, the cost of the latter being credited at duoed food m^e a substantial oontnbution to 
current average wholesale pnoes The standards ensuring the adequacy of the diet and accounted 
used were similar to those employed by Orr and for a considerable of the retail value of the 
Clark, though the table for calculating the ‘ man food consumed In the inadequately fed families, 
value ’ of a family with respect to ener^ require it appeared that poor food selection rather than 
ments was not quite the same In a£Ution, an poverty was the cause of the poorness of the diet 
* adequate food cost umt ’ was employed , this was the deficiency was most marked m the minerals, 
obtai^ by taking the annual retail value of a diet less so m the protem and oalone consumption As 
supplying 3400 ceuones daily, a ‘ man s ’ require m Orr and Clark’s study, over consumption was 
meats, as equal to umty, and expressing the cost observed m a number of lamihea 
of other diets as a fraction thereof The adequate The result of the study mdicates the unportanoe of 

food cost scale was found to diverge shghtly from proper selection of the food, and the addition to m> 
the energy scale, espeouJly m the ease of children come represented by a supply of home grownproduoe 


News and Views. 

Whjut the Ehipuing Laws (Contmuanoe) Bill came Tua Slaughter of Animals Bill, which passed its 
before the House of Lords on Deo 16, Visoount second reading m the House of Commons on Deo 12, 
Hailsham s amendment, which provided for the con would make compulsory m England the modem 
tmuanoe of the Dyestuffs (Import Begulation) Aot, methods of slaughter already m vogue m Sootlanxl, 
1920, until Deo 31. 1031, was earned by 87 votes to 14 Holland, and elsewhere This measure has been 
Visoount Hailsham sketohed once agam the oiroum vigorously reeisted for many years by the meat traders, 
stanoes attending tho birth, declme, and revival of the but their opposition has now been withdiawn exoept 
industry m Great Bntam During the past ten years as regards the inclusion of pigs The questions at issue 
the progress made has been so remarkable that suo were mainly questions of fact which could be, and 
oess aiqiears to be the mam argummit used against the nearly all have been, settled by experiments and 
contmuanoe of a protective measure Although the observation m a soientifle way In 1925 the meat 
Council of tho Colour Users’ Association expressed a inspeotors of the City of London Corporation con 
majority opmion in favour of the lapse of the Aot, the duoted tnals on an extensive scale, and smoe then 
president of that Association holds the contrarjf view , other tnak of a scientifio character have been earned 
any nsk of unduo exploitation m the matter of pnoe is out, notably that by Dryerre and Cameron of Bdm 
removed by the undertaking which the dye makers burgh It is to be regretted, therefore, that some 
have given Lord Parmoor (Lord Prcsidont of the members of Parliament attempted to deal with these 
Council) repeated Ihe Government a view of the matter matters of fact by means of disingenuous rhetono 
as mvcdving conflict between dye makers and dye One member, for example, dramatioally produced two 
users The dye meters have been put mto a position skulls, as evidence of the r^tive ments of the poll axe 
m which they can compete with imported dyes they and the humane killer , whereas the City of London 
have built up a great mdustry, for which everyone is meat inspectors had tested this pomt by observations 
grateful but the tune has now come to m^re the on no fewer than 1745 snimals Agam, Messrs Marsh 
ohange m the mterests of the dye user The Earl of and Baxter mroulated to every member a mamfesto m 
Crawford said that so far as research IS concerned, this which they alleged that the humane killer causes 
industry has bem a tnumph Some of tho most ‘blood splash’ m pigs, and quoted m support of this 
remarkable disoovenos m orgamc science have been view vetennary opimons all dated 1923 or earlier , 
made by men working on dyestuffs The mdustry is whereas m 1925 the City of London meat inspectors 
emphatically a key mdustry, is of great importance exammed more than 700 shot piga, and found that 
m defence, and is beooimng the focus from which ' m not one of them was spladung m the slightest 
pharmaceutical progress radiates The Marquees of degree observed Humamtanans may learn a 
Beading said that the matter is not one of free trade or lesson from the rapid progress that has been TnoHa by 
protection Lord Cowley claimed that the oontmuanoe the humane slaughter movement m reoent years 
of the Aot would be a burden on the textile mdustry, a Host of its advocates have woiked by patient mstst- 
view which was challenged by Lord Newton, who enoe on venflable facts, and its success has been far 
showed how small is the cost of the dye contained m greater than that adhieved by some other good causes 
a suit of clothes Lord Arnold, Paymaster General, m the promotion of whudi there has been recourse to 
contended that the dye industry would not be injured exaggeration and rhetono 

Henoe the pr e sent situation, besides being of jxihtioal Thb Pilgnm Trust, founded by Mr EMward 8 
mterest, may lead to a comprehensive soientifio Haikness of New Yorii, has made one of its first gifts 
examination of a aountaflo and mdustnal problem to the Royal Institution The Trustees have 
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the Bum of £10,000 to meet the defioienoy on the fund 
for reoonstmotion of the btulding m Albemarle Street 
In mfoiming the Instituiion of this grant, the Trustees 
•tote that m making it they had regard to the dis- 
tmguuhed soiemtifio servioee rendered to the whole 
community for more than a ooituiy by the Royal 
Inatitution, and to the approaching Faraday oelebra- 
tionB They were also not unnundf ul that the founder 
of the Royid Institution, Count Rumford, was of 
American ongm The provmon of funds to meet the 
cost of the extensive programme of reconstruction 
which was forced upon the Managers has been a matter 
of the greatest concern to them and to every f nend 
of the Institution It will be recalled that, following 
a senes of alarming explosions in Albemarle Street 
more than two years ago, the condition of the histone 
lecture theatre from the jiomt of view of fire nsks was 
shown to be such that reconstruction could no longer 
be deferred Plans conforming to modem standards 
of fire protection, moluding the provision of siutablo 
exits from the theatre, proved to involve the rebuilding, 
not of the theatre itself edone, butalso of a large part of 
the structure surrounding it After the fullest con 
Bideration, the work was put in hand at an estimated 
cost of not less than £80,000 , now, as it is rapidly 
approaching completion, the actual cost is found to be 
upwards of £90,000 

Tme aim has been to laise the sum required for 
reconstruction without drawing upon the existing 
funds of the Royal Institution and thereby onpphng 
the already inadequate provision for research In 
this the Managers have bew successful, and by special 
measures, and with the generous assistance of private 
individuals, and of mdustnes which have benefited, 
mdeed in certam cases have their origin in the scientific 
woric at the Royal InsUtution, they have raised a large 
fund This, with the addition of the £10,000 from the 
Pilgrim Trust, is now suflBcient to meet practically the 
i^ole cost of the rebuilding The Institution is thus 
enabled to enter upon the year of the forthoommg 
Faraday celebrations and to look forward to a con 
tmuanoe of its work free from immediate financial 
embarrassment With the cost of the rebuilding 
provided for, the Managers are free to turn their 
attention to another pressing object, the endowment 
of research Some progress has already been made 
towards the estahliabment of a fund for this purpose 
In the coming year it is hoped to add considerably to 
rhy fund, and thereby to place the scientifio work of 
the Royal Institution and the Davy Faraday Labora- 
tory on a financial footing which accords with the 
requirements of modem re»»roh 

Fottndbd m 1881, the Society of Chemical Industry 
will next year oelebrste its jubilee, chiefly by means 
of prooeedings of a domestic character associated with 
the *""11*1 meeting, which will begm on July 18 and 
extend over the succeeding seven days It is m 
fawiAwi to cimfer the rare disfanotion of honorary 
mvnber^ of the Society on a anaU number of 
eminent foreign teohnologuto It is also mto^ed 
to prosmt maonbed plaquea to the onginal membera 
of the Society end to the i»ime wardens or mastere 


of such hvery oompames of the City of London aa 
have specially fostered the eduoatian or pi ogrese 
of spphed soiMioe In addition to the social engage- 
ments appropriate to such an ocoaaion, there will be 
arranged exhibitions of apparatus and plant and 
visitB to worirs typical of the manufactures of London. 
Two special pubhoationa are beuig prepared m honour 
of the jubilee Dr Stephen Miall, editor of OKemutrjf 
and Industry, is writing a oomprehensive history of 
the ohemioal industry, whilst a special number of 
the Societjr’s Journal will include reprmts of the out- 
standing piqierB which have appeared during the 
fifty years of its existence The progress of ohemioal 
industry and that of the Society itself will be out- 
hned, and use will be made of the opportumty for 
biography These publioations will be available to 
the genend pubho, for whose mfoimation and mterest 
there are also being airauged a senes of broadcast 
addresses and the distnbution of authontative artieles 
deabng with the relation of chraoistry to life and 
industry 

Inn International Conference on Sihoosis held 
at Johannesburg on Aug 18-27 last has an mterest 
quite apart from the valuable oonolusions reached in 
its study of the medical aspects of this dangerous 
industnal disease The Conference, which was 
summoned bv the International Labour Office with 
the assistance of the Tnmsvaal Chamber of Mines 
and the Qovemment of the Umon of South Afnoa, 
was the first held outside Europe under the auspices 
of the League of Nations, and was also tho first ex- 
penment m co operation between the International 
Labour Office and the scientific world Delegates 
from Germany, Austraba, Canada, Great Bntom, 
Italy, Holland, the IJmon of South Africa, and the 
Umted States of Amenoa participated in the woik of 
the Conference, which, m addition to the opportumty 
of exchanging views and comparing praotioe, en- 
abled the ddegatos to obtam personal aoquamtanoe 
with the achievements of the Miners* Phthisis Buieaa 
of South Africa An average of £1,000,000 per 
annum is spent by the mining industry of the Rend 
m medical rare and compensation for sdioosis, and 
Mr Sampson, the Mimster of Posts and Telegnqihs, 
m openmg the procoedings, stressed tiie value of 
mtemational ro operation in combating this disease 

Thk recommoidations of the International Con- 
ference on SiboosiB were adopted as a result of dis- 
cussion upon reports presented upon three groups of 
problrais prevention, medical aspeota, and com- 
pensation— 4he greater part of the aeasiona bemg de- 
voted to the ducusnona m these groups Among the 
rooommendations of chief mterest to soienUflo workers 
are those which urge the absolute necessity of snen- 
tifio research, end pcotaoularly xeeearoh designed to 
secure luufonnity of temunol^ and of radiologioal 
tsdhmque The oollection of farther information 
oonomnmg the inoidaioe and development of the 
disease and toe study of methods of lebabilitotKm 
was urged, and the Cemferenee requested toe Ihter- 
naticnal Labour Office to puUuh penodioally a 
btbltogiaphy on silioosis. Ilie Conferaaoe seta a 
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praoedent that mif^t well be followed more widely 
in the 00 ordination of soientifio reaearoh on social 
and industrial subjects 

Ih oonnenon with the International Confeienoe 
for Phytopathology and Eoonomio Entomology hold 
m Holland m 192Si prizes were offered in 1928 for 
the best two memoirs oonoemmg (1) investigations 
on rust diseases (UredineiB) of oereids, and (2) m 
vestigations on the rfllo played by mseota or other 
invertebrates m the transmission or imtiation of 
virus diseases in plants, the pnzoe being of the value 
of 1000 Swedish crowns (about £8S) eaoh It is now 
announced that the prize for the most mentonoua 
investigations on Rusts has boon awarded to Mr J H 
Craigie, Semor Plant Pathologist m Chaigo, Dominion 
Bust Reaearoh Laboratory, Winnipeg Manitoba 
Canada Myoologists will recollect that it waa Mr 
Craigie who recently discovered the hitherto un 
known and important function of the spermogoma 
of the rust fungi The adjudicators have made no 
award m connexion with the subject of the second 
prize 

Onb of the most mterestuig developments m high 
voltage mgmeenng is the use of a method by means 
of which cables are kept constantly impregnated with 
oil As the temperature of the cables is oontmually 
altenng owing to variations m the load, it is necessary 
to provide means so that whm the cable is hot it is 
reheved of the excess oil caused by expansion due to 
temperature and when cold the oil is returned to it 
For this purpose feeding tanks have to be supplied 
when the level of the cable is high and pressure tanks 
when the level is low These cables seem to be opoiing 
up a new era m power transmission and they are being 
vary closely studied In the 0 EO Journal (England) 
for November is published the second of a senes of 
artieles by E H Horley on the manufacture and 
testing of the aoceesonea used m oil filled cables He 
pomts out that the length of the cable which can be 
supphed from one feeding tank is limited by the 
visoosity of the oil and the resistan c e the central 
channel m the cable offers to the flow of od along it 
The length of this section can be moreased considerably 
by uaing a pressure tank to oaaist the feeding tank by 
taking m oil during the flrst penod of the heatmg of 
the cable and sending it out dunng the flrst penod 
of the ooofang This is done by oonstouotmg oylinders 
containing tonble walled oells made of corrugated 
nickel plates The number of these cells corresponds 
to the amount of oil required to operate the section 
of the cable To test a cell, it is subjected to 10,000 
cycles of rarefaction and compression The test is done 
automatically for a few days and nights, and u eqm 
valent to several yean of actual working Every 
length of cable dispatched from the factory has a tank 
filM with oil under pressure connected with it 

As Italy has praotioally no cool resourceo, it has to 
import nearly all its own coal Since the War, the 
price of coal in Italy has fluctuated between wide 
hmits At the present time It is about thirty dulhngs 
per ton One of the objeots of electrifying the rail 
ways in Italy was to utihse the water power available 
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m the mbuntomous regions and thus leduoe the im- 
portation of coal Last year the saving effected in 
amount of imported coal required was about 20 per 
cent, and the average water power developed exceeded 
two milhon kilowatts During the thirty yean ainoe 
deotno traction first began to be used, much exprai 
enoe has been gamed on the eleotnc s yst ems m use 
Q Bianchi read a paper on this subject to the Institu- 
tion of Electrical Engmeers on Nov 20 Up to 1910, 
280 miles of the railways bad been electrified on the 
three phase sjistem at 16 cycles A drawback to this 
system was that it required excluaive generating 
stations fairly close together and so further eleotnfloa- 
tions after 1916 wore earned out on the three phase 
Byst«n at the standard mdustnal frequency of 45 
cycles The energy was converted mto direct current 
of 3000 volts before reaching the motora of the loco- 
motives, as this has the advantages of simphoity of the 
overhead contact line and great ease m speed legula- 
tion It was onginally mtended to confine the 3000 
volt d o system to the lines of southern Italy hut it 
has now been decided to carry out the electnfioation 
of the Florence Rome and of the Milan Bologna hnee 
on this system When this is done, there will extend 
from Milan to Naples an elcctnc Ime which traversing 
the peninsula from north to south, will carry the 
greatest part of the longitudmal traffic of the Itahan 
lailwsys In order to meet the eventuahty of a sub 
station break down which cannot be repaired in a 
short tune, travelling sub stations have been con 
struoted These travelling sub stations ha\ e proved 
so useful, both from the toohmoal and eoonomio points 
of view, that it seems probable that they will come mto 
continuous use 

IB two addresses to members of the Eugenios Society 
in association with the Psychology and Education 
Sections of the Bntish Association at the Bristol 
meeting. Prof B J A Berry, Director of Medical 
Services m the Stoke Park CJolony, Bristol, discussed 
the physical basis of mind and the diagnosia of mental 
deficiency His addressee are summarised m the 
October number of the Eugenics Betnow He pomts 
out that probably 80 90 per o«it of pmnaiy mental 
deficiency is due to bad heredity In mental defect 
tves it IS the pyramidal cells of the controlling supra 
granular cortex of the bram which are ohi^y locking, 
while those controlling the animal instincts of self 
preservation and sex are often well developed Mental 
defectives are usually more or leas markedly micro 
c^halic owing to the small development of the bram 
Several striking cases were desenbed, illustrating the 
various types of arrested mentality — the idiot, the 
imbecile, and the feeble minded The various phyaioal 
and mental tests apphed m determming the mental 
condition are also desenbed A feeble minded woman 
thirty two years of age may have tihe bram of a girl of 
BIZ years and the mental capacity of one of devm. 
years, combined with bodily growth at the fourteen 
year level and the sexual passion of on adult Lack of 
control of the natural reactions is the inevitable result 
Prof Berry states that m Great Bntom we ore spanding 
some £98 per head per annum on mental defsetives, 
trfao frequently are allowed to rq;>roduca their kind. 
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while ve qieod onljr £12 per head on the normal child 
Thua doee oiviluation bring about its own downfall 

Banmanra to the oorreepondence under the head 
mg of “Hij^eat Recorded Shade Temperature* , on 
p 728 of Natcks for Nov 8, Prof A J Henry givee 
some farther mtereetmg particulars of the conditions 
under which a temperature of 184° F was recorded at 
Greenland Banob, Death Valley, California, on July 
10, 1013 On the day in question there was a slow 
drift of air from the north that is from the high 
plateau of Nevada, which reaches a general elevation 
of 6000 8000 ft On this bare oontmental plateau 
the tanperature probably approached 100° F , in spite 
of the elevation Death Valley itself lies below sea 
level, and in its steep descent of several thousand feet 
from the Amargosa and Funeral Mountains the air 
was warmed dynamically to a most abnormal tempera 
ture The extreme conditions occurred only m Death 
Valley, which is a long, narrow trough running north 
and south, while m other parts of California the day 
was not especially hot , but these considerations justify 
the oocoptanoe of the record Unfortunately there is 
not sufficient information available in Great Britain to 
examme the Azixia record in similar detail and Prof 
Henry is still sceptical os to its reality 

IirquiBiBS ore often made by amateur naturalists as 
to how, without starting upon some mtnoate mvestiga 
tion, they may add new facts to the sum of know 
ledge To such and to their advisers we commend an 
article m the November issue of RntisA J3trd« on Our 
Present Knowledge of the Breeding Biology of Birds , 
by the Rev F C B Jourdam The author emphasises 
the lock of information which at present exists about 
the I«igth of the moubation penod m many common 
buds, and about that mterestmg and variable detail, 
the parts taken by the cock or hen or both m sitting 
upon the eggs and later m tending the young The 
mtormation given is of real value as a guide to the 
potenti^ mvestigstor, for not only ilocs the article 
oontom a list of the buds oonoenung which further 
observations are required, but also it states the form 
whioh the observations ought to take Readers 
famihar with the immense amount of hterature which 
has been devoted to the buds of the British falsa 
will be omased at the number of blanks which occur 
m the reoords of incubation and fledghng periods of 
common birds 

It u highly probable that m the future tidal 
poww will be UB^ extensively In most mdustnal 
ooimtnes, however, the low cost of oo«d and the 
prog r ess made m the teohmque of coal burning 
imposes a severe restnction on its development, 
except m a few very special oases The mam prob 
lem that he# to be overcome is to find on economic 
way of getting a oontanuous supply of energy from a 
vanaUe source An expenmentid attempt is bemg 
miiile at the Avonmouth docks (Natubb, Oct 4, 
p 841). where the tidal range is about 30 feet, of 
this, about 10 feet cannot be used by the tur 
bnus and recourse is hod to a steam accumulator 

which has been ‘charged’ by the fadal turbmee In 

WoHi Powtr for November, two tidal p|ojeots m 
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the Argentme cue described, one at the mouth of 
the Deeeado River, and the olhw at Ihe Gulf of San 
Jos4 The Argentine heu a differenoe between high 
and low tide levels sufficient to justify the oonstdera 
turn of a tidal scheme and a Government oommission 
has reported favourably on it In the Gulf of San 
Jest, the sea rises 15 feet m neap tides and about 
26 feet m spring tides By a special arrangement 
the turbmes can be mode to run m the same direction 
whether the tide is going out or coming m It 
would be possible to 1 ave five hours oontmuous 
operation out of every six 

A KBW high tension power Ime, costing more than 
one milhon pounds steHing, between Toronto and the 
Paugan Falls eleotno gmerating station, a distanoe 
of 230 miles, has just been brought mto operation by 
the Ontario Hydro Fleotno Power Commission The 
voltage of the transmission Ime is 220,000, which is 
the highest yet adopted m Canada In transmitting 
150 000 horse pouer, the Ime is also beheved to carry 
the greatest volume of eleotno energy It is used to 
supplement supphes received from Niagara Falls, the 
station generators at which are now working m perfect 
i^chronisation with those at Paugan Falla The 
new hue is earned on steel towers, 73 ft m height, 
placed at distances apart of about one fifth of a mile 
It 18 the second of two service hues from Paugan Falls 
to Toronto Both are of alummiiim with a steel core, 
the external diameter being 1| mohee It is mterest 
mg to note that tlie route was planned with the aid 
of aenal photography Located m the first instsnoe 
from the beet available maps, the route was photo 
graphed with obhque exposures after which a definite 
line was selected This was then re flown and vertical 
photographs taken, from which a mosaio map was 
made for detailed study and the selection of tower 
sites It has been, m fact an important appboation 
of the aenal survey method, and it feeulted m a 
considerable saving of tune 

Mb Sidmst Shits Assistant Keeper m the Depart 
ment of Egyptian and Assynan Antiquities at the 
Bntish Museum, has been appomted Keeper of the 
Department m suooession to Dr H R Hall, who died 
on Oct 18 last 

Wx much regret to record the following deaths 
Mr A B Basset F R 6 , a vioe president m 1892-04 
of the London Mathematical Society, im Dec 5, aged 
seventy nx years , Sir Otto Beit, Bart , K C M G , 
F R S , well known for his generous benefaotiona for 
medical and other scientific research, on Deo 7, aged 
sixty five years and Sir Francis Ogilvie, CB, 
formerly Director of the Smenoe Museum, South 
Kenamgton, on Deo 14, aged seventy two yean 

Thk Oinstmas Lectures at the Royal Institutton 
will be dehvered this year in the reconstructed 
lecture theatre of the Institution by Prof A U 
TyndaQ, H O Wills professor of physics m the 
Umvernty of Bristol, on the eleotno spark The 
first lecture will be given on Deo 80, at tluee o’lfiool^ 
on ‘'Some Properties of Eleotnfled Bodiea” The 
remaining five lectures will deal with the spark os a 
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ourrent of deoteiraty, air w s conduotor, and the 
meohaxuBm and prop^iea of sparica and area 

As already announced, the twenty firat Annual 
Exhibition of the Fhyaioal and Optaoal Societies is to 
be held on Jan 0 8 at the Imperial College of Soimoe, 
Imperial Institute Boad, South Kensington . it will 
be opMi m the afternoon from 3 p K to 6 P x . and 
in the evening from 7 p x to 10 P K To mark the 
coming of age of the Exhibition, it will be opened 
formally by Sir Arthur Eddington, on Jan 8 at 
2 SO P X Two discounee, with expenmenta, will be 
given at 8 p X on Jan 7 and 8 Mr E Lancaster 
Jones, * Searching for Hmerala with Soientifle In 
struments , and Sir Gilbert Walker, Phyaoa of 
Sport Members of learned societies can obtain 
tickets of admission from their seoretanee , others 
may obtain tickets on apphoation to the Secretary, 
the Physical and Optical Sooietiea, 1 Lowther Gardens, 
Exhibition Boad, London, S W 7 No tickets are 
required for Jan 8 

Db T A St b phkm son semor lecturer m the 
Departmoit of Zoology at Umversity College, London, 
has been appomted professor of zoology in the 
Umveraty of Cape Town in succession to Prof 
L T Hogben Prof Stephenson leceived his eduba 
taon in zoology and allied subjects at the Umversity 
College of Wales Abe ryst w yt h where ho was after 
wards demonstrator in zoology for about three years 
His earlier research work was on the moiphology and 
ecology of the aea anemones and more recenUy he 
has studied the ecology of corals and coral reefs , m 
1083 he made an investigation of the Guernsey Uahotia 
fishery In 1028-80 he was m charge of the shore 
work of the Great Bamer Beef Expedition Prof 
St^henson is the author of vanous pubhcations 
dealmg, among' other subjects, with the Actuuana of 
the worid and British oreads, but hia pnncipal itmn 
IS Vol 1 of a monograph on the British sea anemones, 
which IS one of the Bay Society pubhcations 

Thb annuid meeting of the Amencan Association 
for the Advancement of Science will be held at 
Cleveland on Deo 28-Jsn 3 This will be the fourth 
occasion on which the Association has met at 
Cleveland The address of the retuing president, 
Dr Bobert A Millikan, director of the Norman 
Bridge Laboratory of Physios and ohaimuui of the 
executive council of the Cahforma Institute of 
Technology, will be dehvered on Deo 29 Dr Edwm 
B Wilson, professor of vital steitistics m the School 
of Pubho Health, Harvard Umversity, will dehver 
the Gibbs lecture (under the auqnces of the Assoow 
tion and the Amencan Mathonatioal Society) on the 
afternoon of Deo 30 , and Dr C E K Meea, of the 
Eastman Kodak Company, will give the Sigma Xi 
lecture on the same evening General lectures have 
been arranged for eveiy afternoon and evening of the 
meeting, and a science exhibition will also be open 
It IS aim announced m 8etene» that the first of the 
BSfw senes of summer meetings of the Amencan As 
sooiatioo for the Advancement of Science will be held 
at Pasadena, California, on June 18 20, 1931, at the 


Cahforma Institute of Technology, the Huntington 
Library and Art Gallery, and the Mount Wilson 
Observatory 

On Nov 10, the Umvwsity of Cidorado celebrated 
the twenty fifth anniversary of the theory of rela- 
tivity, it waa on Sept 86, 1605, that Einstem’s first 
paper on relatavity, entitled " Zur Elektrodynamik 
Bewegter Kdrper’*, appeared m the Atmaim der 
Phyttk A banquet waa given m the Manorial Umon 
Building, after which addresses were given by van 
ous members of the faculty Dean O C LeBter,ofthe 
Graduate School, spoke on “Ihe Changed Outlook 
on Physical Theones * , Dr V P Luboviidi, asnstant 
professor of physics, qioke on “ Does the Inerfaa of a 
Body depend upon its Energy Contoit ! ”, Dr 
Walter B Veaoe, of the Department of Philosoidiy, 
discussed “ Relativity and Philosophy ’ , and Dr 
Frank E E Germann, professor of chemistry, spoke on 

Chemistry and Relativity ” A painting of Dr 
Einstem by Miss Virgmia True, of the Art Depart 
ment, was also unvaled 

Thb Augustus and Ahce Waller Memonal Beeearch 
Fund IB held in trust by the Council of the London 
(B F H ) School of Medicine for Womoi, but is not 
restneted to members of that institution A per 
manent income of about £100 a yecur is provided for 
the pnmary purpose of makmg grants, usually of small 
sums, for the purchase of research apparatus Twenty 
tune grants ropresenting a total sum of £540 have been 
made, varying m amount from £3 to £48, the average 
grant being £18 The grants have bem given for 
research work in physiology, physios, chemistry, 
anatomy, pharmacology, and path^ogy It is felt that 
the Fund is fulfilling its purpose as a memonal to Dr 
and Mrs Waller, who themselves devoted thar hves to 
research The sum of £105, with accrued mterest, sub- 
Bcnbed for a memonal at St Mary’s Hospital, will be 
used to help equip one of the fdiysiologioal laboratories 
in the new school to be known as the *' Waller Memonal 
Laboratory ” It is expected tiiat the laboratones 
will be completed in about eighteen months* famA ' 

Thb report of the Irish Radium Comnuttee for 
1029 has beoi published by the Royal Dubhn Boaety 
{8m Proc Boy Drib Soo , vol 10, [separate issue] 
No 42) The large quantity of 14,780 miUiounes 
of radon was issued durmg the year Reports from 
several surgeons are moluded, and some smpnsmg^ 
good results are recorded m some cases of cancer of 
the breast, hp, and skin, and m one of pelvic sarooma, 
though it has to he adimtted that there are numerous 
failures In some of the latter, ntnrnrtholnas, the 
patient’s condition for the tune being is erften much 
benefited 

Ttai first number of a new penodioal, BvOttm 
M4tiorologtqm do rOboonatowo MMmdogiquo do 
dated 1628, hM recently bean received. Its 
contents, however, consist of the da4y obaervatUHis of 
the vanous meteorological dementa at 8 hours on each 
day at numerous stationa m Serbia during the half 
year July-Deoember 1905 The Bu B o f m u a saqael 
to two former publieatians, one— the montlily bnlletm 
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of the Belgrade Observatory which woe published for 
the period 10O2-,Tune lOOS, and the other a separate 
pubhcation giving data from 1904r-June 1805. The 
Observatory arohivos contain data, for the moat part 
not reduced, for the whole period 1888 19U. It is 
hoped to publish those and later data m further issues 
of the BvlUun, so that m twelve to fourteen years the 
whole material will be made available. Meteorologists 
in other countries will join in wishing that this modest 
hope may be fulfilled. 

AmjcATiONS are mvited for the following apiioint* 
ments, on or before the dates mentioned. — An 
assistant master for mathematics and physics m the 
Smith Junior Nautical School. Cardiff The Director of 
Education, City Hall, Canliff (Doe. 27). An assistant 
science teacher at the Central Municipal Technical 
School, Liverpool — The Director of Education. 14 St. 
Thomas Street, Liven>ool (Dec. 31 ). A male assistant 
under the Department of Scientific and Industrial 
Besearoh for work in connemon with loaearch on 
fruit— Tlie Sccretarj-, Department of Scientific and 


Industrial Research, 16 Old Queen Street, West- 
minater, S.W.l (Dw. 31). A professor of patho- 
logy in the University of Olasgow — ^Tho Secretary, 
The ITniversity Court, Umversity, Glasgow, W.2 
(Jan. 7). A grailuato woman teacher for oiitbmetio 
and geometry at the Bloomsbury Tratle School, 
Queen Square, W.C.l — The Educatiou Officer (T.l), 
County Hall, M.E.l (Jan. 0), A research assistant 
in plant breeding at University College, Dublin — 
Tho SSeiretary, Umvenuty College, Dublin (Jan. 15). 
A mechanic and laboratniy assistant in the physics 
laboratory and woritahop of the University of Cape 
Town — ^The Registrar. The University of Cajie Town, 
P.O Box 584, Cajie Town, South Africa (Jan. 20). 
A professor in mathematics in tho University of 
Dacca, East Bengal' Tho Registrar, University of 
Dacca, East Bengal, India (Keb. 7), A professor 
of economics and (lolitical science at the Umversity 
Colley of Wales, Abeiystwyth - The Financial Swre- 
tary, Umvenuty College of Wales, Aberystwyth (Feb. 
14). A principal of the Dundee School of Kconomioa 
anil Commeice Tlio Town Clerk. Dundee 


Our Astronomical Column. 


A Solar Eruption on Kov. aS'~At the meeting of 
tho Royal Astronomical Mocioty on Doc. 12, observa- 
tions were described of a solar eruption that was seen 
near tho centre of tho sun's disc on Nov. 25 with the 
speotroholiosoope at Greenwich. Eniptiva promin- 
enocB possessing velocities of 100 km /sec. or greater 
have been often observed m hydrogen light at tho 
sun’s limbs with the spectrosco|)e by rei'ording their 
linear displac«n«its with tune, bunilatly they are 
raided in spectrohehograms m hydrogen or caleiuni 
light. The spectroheliosoope in addition enablos the 
observer to follow the changes of the prominences as 
they are carried by the sun's rotation across tho dus- 
08 absoiption markings. A simple device for pio- 

g mg the wave-length of the light eiiter- 
les the observer to locate and measure 
the Ime of sight component of tho radial velocity out- 
wards or inwards from the sun with whicli the abior|)- 
tion marking may be moving. 

The phenomena observed on Nov. 26 evidently 
represented the end-on view of an eruptive prominence 
blown out of tho aim’s chromusjihero with a maximum 
observod velocity of 460 km./sec. Forty-five inmutes 
before the eruption, an miparently stable dark mark- 
inj{ was visible ; at 10» G.M.T. the velocity rose 
within a few rmnutes from 40 km./sec. to about 
400 km./sec. At ID cloud stopped the observations, 
but the eruptioii was then decluilng, end part of the 
gueous structure was dseoending at about 100 km./sec. 
Contemporary with the appearance of those rapidly 
moving masses of hydrogm gas, brilliant patches of 
hydto^ with httle or no radial velocity made then* 
appeoranoe. It may be added that the phenomena 
described could have beso photographed with a speotro- 
heliograph had the second or adecting slit been set at 
appropriate diatanoes from the if a, or Hoi K lines of 
the soW speoirum so as to aUow for the Doppler dw- 
placements equivalent to the velocities observed. 

Autumn FirsboUs, — Mr. W. F. Denning, 44 E^erton 
Road, Bristol, writes as follows : *’ Sevwitl laim fire- 
balls or meteors have been observed during the last 
two months, and further observations of the followup 
would be welcomed i 
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Oct. 24, 8 24 : Brilhant meteor, fell porpcndicu- 
larly down in southeni sky, soon at Bristol. 

Nov. 16, 8 46 y.M. ; Estimated four times as bright 
as Jupiter ; path, 166“ +66® to 136® +36® , duration 
6 sec. ; seen from Nuneaton, Warwick 

Nov. 16, 2.30 A.H : Splendid meteor, gave a brilhant 
flash and left a fiery streak for several mmutes ■, ap- 
{learoil m tho eastern sky and moved fiom north tO' 
east; fell at angle of 46° ; Campbeltown, Scotlsnil. 

Oct. 30, 10.5 p.M. I A fireball iinssed along parallel to- 
tho horison eastwanls ; altitude low. first seen when 
slightly east of the moon and endured 8 to 10 seconds ^ 
disappeared m the south - south - east ; observed by 
several people from Edmburgh and desenbod m thft 
iScotetnon. 

Nov. 27, 11 6 P.M : Reported by observers in Corn- 
wall and Devonshire , it lit up the whulo countryside. 
As scon at IsMtwithiel, it moved from north-west to- 
south-east and ended near Orion ; os viewed from 
fit Agnes, it allot almost perp<»idlcularly down the 
mnithem sky anil traversal the region of Perseus or 
border of Anes and Taurus and vanished near Orion.” 

Stellar Absorption Band near X4aoo. — Recent work 
by Dr. A. V. Douglas, desenbod m the MonMy 
Notices of the Royal Astronomical Society for Octobw 
1830, throws some light on the discussion oonceming 
the origin of this band. Previous work by Elvey and 
Zug showai that in the ease of the Yerkes spectro- 
grams its presence m stellar siiectra could be aooounted 
for by absorption m the optical system. Shapley, 
dso, has withdrawn his earlier identification of 
wauogen as tlie ormn m early typo stars. Miss 
Douglas, by means of experiments similar to Elvey’s, 
has been unable to trace any selective absorption 
in the optical tram of the Ottawa 16-inoh refractor $ 
whereas, m the case of three c^ihaid variables ex- 
amined by her, ttie absorption band is not only 
stn^ but also exhibits pwiudio variations in in- 
tensity in phase with similar variations of enhanced 
iines. The stellar ongm (moat probably cyanogen) 
is thus strongly supported. No mention is made of 
early type m^ra, and the origin in such oases is still 
not defialtciy settled. 
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Research Items. 


Megalithic Structures In Cejlon — In the ooune of 
his arohnologioal sununarjr in the Ceylcn Journal of 
Se%eneo, vol 2, pt 1, Mr A M Uocsrt reports the 
emstenoe of a dolmen at Padiyagampola, near Ram 
bukkana, the only one of its olaM tiiat has so far been 
discovert in Ceylon It was brought to the notice of 
the ArcheologiMl Departmoit by Mr ]• Lewis, of 
Kandy, and u situated on the foothills of the central 
mountain range of the island It is oonstnioted of 
three upright slabs with a covering stone placed 
horuonMIy on them The two long upright slabs 
measure roughly 12 ft by m ft each , the upright 
stone at the north end meeunires 3| ft by 5} ft The 
rovenng stone, irregular m shape and measuring 
17 ft by IS ft , IS m a somewhat slantmg position 
and has cracked The thickness of the slabs is about 
IS niches The room measures mtomally 11 ft by 
0| ft and the height from the present ground level to 
the covenng stone is 6 ft Ihe southern aide u opm 
and there is a passage on the north aide also The 
stones bear no marks of chiselling, except on the 
western side but this is probably not an original 
feature l^lithons still survive m Ceylon, where th^ 
are called gonatu A Sinhalese statonent says that 

when pregnant women die, they are reborn as bodtrt 
birds Oonatu are made to libmte them from this 
Wayfarers place on top the loads that they carry 
either on their heads or shoulders, and sit by auid rest 
By that grace the women who are bom as bodtrt birds 
are liberated from that, and are bom m a better world 
It IS mterestmg to compare with this the fact that the 
great tnhthon of Tongatabu is known in Tongan as the 

Burden of Maui 

Pueblo Rums in Colorado — The excavation in 1928 
of earlv Pueblo rums belongmg to the ponod known 
as Pueblo I, m the Piedra River distnct of south 
western Colorado, is described by Mr Frank H H 
Roberts, jun , m Butt 90 of the Bureau of American 
Ethnology The Piedra River is one of two cultural 
sub centres m the San Juan Beam — one of the more 
important mmor districts of Pueblo culture — the other 
be^ Aztec The latter, however, towards its final 
period came under the domination of the Mess Verde 
peoples The Piedra River district was virtually un 
known to arotueologista before 1921 Early exoava 
tions up to 1923 and surveys m later years did little 
more than show the great importance of the distnct as 
an archesological site Rums and sites extend along 
boUi banks of the nver for a distance of more than 
10 miles Three types of houses were found, but while 
the first 18 thought to show a late Basket Maker 
influence, the two later illustrate definite pueblo forms 
of the early penod The outstanding constructional 
development of the penod was that of the rectanMlar 
perpendiculac walled building which made possible the 
joining of single roomed houses mto a communal 
dwelling of many conlaguous rooms, one of the typical 
features of the true pueblo complex Rums oi only 
two of the ceremmual Invas were imoovered — an un 
usually small number of specialised ceremonial rooms 
for so large a number of house group units This is 
taken to suggest that this feature of piMlo culture was 
still m a developmental stage The pottery also shows 
that that mdustry was in a transition sta^ Among 
the most significant new features are the banding on 
the necks of the vessels, the shift from banded to coil 
ware, the use of a skp, and the elaboration of pamted 
decoration Bone uid stone implementa were not 
abundant, and consist of a few general forms Burials 
were m the oontiacted position and accompanied by 
mortuary oOanoffo of pottery 
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Insect Control by Aeroplane — Otnular 128 (issued 
August 1930) of the United States Department of 
Agnoulture describes the relative values of dustmg the 
blueberry crop, when infested by larvn of the fly 
JthagoUtu pomonotta, by aeroplane and by ground 
maenmes The authors, Messrs F U Lathrop and 
C B Nickels, state that trials earned out in the State 
of Marne mdicate that oalouim arsenate is efleotive as 
a dust m controlling this insect Under favourable 
conditaons when this material is discharged from an 
aeroplane fljnng at a height of about 25 feet, at a speed 
of 00 miles ^ hour, the results are as eSective as 
when it 18 dwvered on the crop by ground machmee 
In the case of this particular insect peat, however, the 
balance was rather m favour of the latter method 
The general topography and the usual atmospheric 
conditions were against the use of the aerophuie 
Heavy tom dnrmg early morning, at the time when 
the aeropbne couM be most favourably used, reduced 
the len^ of period available, and it was doubtful 
i^ethar enhanced speed compensated for the shortness 
of the time when the aeropl^e could be employed 

Parasites of tbs Pine shoot Moth — In the Buttettn 
of Entomologteal Seoeareh, vol 21, October 1930, 
pp 387 412, Dr W H Thorpe deaenbes the results of 
a preliminary study of the parasitee of the pme shoot 
moth {Rhyaetonta buolumct) The mvestigation was 
undertaken at the request of the Domimon Entomo 
logist of Canada where tbe experiment of attempting 
to control that insect by biological methods is being 
undertaken Although the moth is by no means kept 
under complete control by parasites m Europe, it was 
considered possible that the mtroduotion of oertam of 
the more important of these enemies, free from their 
natural hyperparasites might result m dbeoking the 
spread of that pest m Canada The mvestigations 
were earned out at the Famham House Laboratory of 
the Imperial Institute of Entomology on matenal 
obtamed from Norfolk Suffolk, and toe New Forest 
It appears that twenty eight species of primary and 
secondly parasites affect the insect m question, of 
which the dominant or ' key ’ forms appear to be the 
Braconid Orgtluo (Procurator and the two Ophummes, 
Cromaotuo tnterruptor and Omorgw mutamho Con 
Bignments of these species have been transmitted to 
Canada where the fint two mentioned have become 
established and have been able to pass the severe 
wmter successfully A brief account is given of the 
salient features m the biology of each species, and the 
chief diagnostic characters m the adults are described 
along with those of the mature larvie The practical 
outcome of the expenmmit will be watched with 
mterest but some years must elapse before any 
definite results are forthcoming 

Trematodes of the Dry Tortugaa —Mr O B McCoy 
baa continued hia mvesbgationB mto the life histones 
of manne trematodes (Year Book No 28, Carnegie 
Institution of Washington, p 200) Special attention 
was givm to the bduvionr of oertam oeroarus and 
some mterestmg experiments were earned out 
Three new monoetome ceroarue with large, more or 
less highly pigmented tads and pigmented esre q^ts, 
all infestum toe gastropod CmetOttum ItOeraiunt, ware 
studied 1 m fuU grown active larvM of each qieoies 
are strongly photo pcadiive, and m one qpeues the 
oercaniB aggregated m masana, the mdmduals of 
which movra together aa a imit Thepostanorhalf of 
^ tad tapers Boddenly to form a sti^ ribbon and 
tbs tails become tangled togetoer, the head ends of toe 
animals projecting outwards It is auggested that 
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■nob aggragstuma oooor naturally in the branchial 
chamber oitiia moUuak Onp 295, Mr H M 
and Bfr O R McCoy deeonbe theur expenmenta on 
the behaviour of Omvana Itondenna m relation to ita 
mtermediate hoete Ttus larva u abo photo positive, 
and Bwima towarda the hj^t if any shadow fall upon 
it, the habit upaiently influencing oonaiderably any 
expenmenta Severed qieciee of amall flahee known aa 
’ ( Homwlon app ) were suooeaefuUy mfeoted, 
Mie trematodee encyatmg tmder the soalee and m the 

Paryphantidae of New Zealand — The larger New 
Zealand land snails belonging to the genera Pary 
phanta IFoinuta (n gen ) and Rhyttda have now boon 
recorded and deeonbed m full oblail by A W B 
Powell (Rto AuMand Inat and Mu» , vol 1) How 
the distribution of the species is governed by present 
physical features and what their hypothetioal anoeatiy 
and development may have been are also disouesed 
Rhyhda and its close culiea have a far wider range than 
Paryphanta and consequently a probably greater 
antiquity and more ancient disperaal Paryphanta 
doubtlera originated from Rhyttda like stock withm 
the New Zealand faunal area and achieved its greatest 
distribution during the great land extensions of the 
Lower Cretaceous, reaching Tasmania and Victoria, 
Austoaha The single new species described Pary 
panta tuperba is the largest of the genus and mdeed 
of the group under discussion so tlmt it has hitherto 
esc^ied discovery is somewhat remarkable 

The Crab Genus Acuaa — ^Mr Lee Boone makes 
some mteresting remarks on these crabs belonging 
to the Pilumnidee, m a paper entitled Notes on the 
West Indian CralM of the Genua Aetna (BulUtin of 
the Amertcan Museum of Natural Utstory vol 61 
art 3 , 1930) Ho behoves that Actcea btfrons 

Rathbun is merely the young of Aetaa settgera but 
as Miss Rathbun, m her recent woik on Lhe Can 
oroid Crabs of Amenca , among^ the material ex 
amined records an ovigerous female of A btfrons this 
seems somewhat doubtful lhe species of Adoea 
are all very hairy and live in cavities of corals and 
sponges Always sluggish in their movoraonts they 
are easily overlooked hor the first tune detailed 
colour notes are given of a specimen of Actcea acantha 
and of the West Indian representative of A rufo 
punctata nodosa 

Respiratory Products and Plant Regeneration — 
K Ksdunta m the Japanese Journal of Botany, vol 
5 No 2, 1930, advances the view that the regenera 
tive activity of the leaf of Bryophyllum ealyomum 
may be stimulated by the accumulation of the pro 
ducts of mtramoleeular respiration withm the leaf 
tissues This view is suggested as the result of expen 
molts, m which the leS, still attached to the phut, 
was caused to produce buds and roots by phcing 
the whole plant m a warm bath, or m an atmo 
sphere of hydrogen Injection of substanoes regarded 
as hkdy products of such mtramoleeular roepiration 
eqieoiaUy ethyl alcohol, is also said to have produced 
regenerative activities Evidence is supplied that 
aoetcddeliyde and alcohol accumulate m the plant as 
the result Of the vrann bath treediinent or as the result 
of surrounding the plant with hydrogen More aoet 
aldehyde and ahxmol were aim found m isolated 
than m attached Imvea, so it is suggested that re 
geoeraticn, as the result of isolation, is also the result 
^ mtramoleeular regulation m the leaf tissues 

Root Stock Influence —In the case of British fruit 
trees, ever y onbard is filled with worked trees, m 
which adanrabto aaion is grafted iflpon a roof system. 
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derived either from another seedlmg or a vegetativ^ 
propagated ‘ clone * whioh roots rdativdy readily 
Of recent yean the East Mailing Expenment Station 
has emphasised the possibihty that propagating a 
scion ‘ clone upon a suitable root stock ‘ clone * 
might go far to standardise growth and yields m 
orchard practice An examination of stock scion 
rdationshipe therefore, by the Director of the East 

» Expenment Station Mr R Q Hatton, m 
usters Memorial Lectures, published m the 
Journal of the Royal Horticultural Society for 8m 
tember, may be expected to summanse toe results 
of ezpenm«ital work in this mteresting held, and the 
reader will not bo disappointed Some Amenoan 
workers are more inckned to stress too influence of 
toe common scion m impreeamg uniformity upon toe 
variable seedling material used as source of roots m 
Amenoan practice, and Mr Hatton pomta out that 
this may be toe result of the different method of work 
mg m the two countnee Much Amenoan material 
IS bench grafted * upon root pieces, whilst Enghsh 
umons are made by budding or grating upon the 
stem of too stock above groimd level Mr Hatton 
supplies evidenoe of root stock influence upon scion 
yield vigour and habit of growth under toe Kngluih 
method of working He aim examines the possibihty 
that this mfluenoe may be m part due to toe stem 
piece of the stock left above its root system, and finds 
some evidence, in double worked trees that the mter 
I mediate piece of stem may mfluenoe toe character of 
I toe scion above This aigumoit, if oapable of ex 
tmaion would seem likely to give away toe case If, 
as IS argued, hve or sue feet of toe stem of a vegeta 
tively propagated mtermediate can largely produce 
uniformity, even when toe mtermediate is worked on 
seedling stocks, then the conclusion would seem to 
be that the same uniformity might be expected if 
toe stem piece belonged to the scion A very useful 
bibliogiapny is appended 

Bathymetry of the Oceans — In the Hydrographte 
Review for November, Lieut Com H Benoker has a 
paper on the bathymetry of the oceans’ m which he 
discusses the matenal available for detailed charts 
The most valuable part of the paper, however, lies 
in too appendices The first of these is a chrono 
lugiial list of the important vessels from 1800 onwards 
winch have oontiibuted to deep sea knowledge 
The dates of foundation of various ooeanographio 
and other uistitutee are also noted FoUowmg 
this list IS a catalogue of ocean deeps as known up 
to the present ^ese eue listea under oceans, 
with the latitude anil longitude of the greatest (h^th 
Each IS given the generally accepted name There 
IS also a list of important shoals of all oceans un 
connected with contmental land masses or islands 
Tliese lists ate not complete m all details but are 
published in the hope that any maoouracies or 
omiMions will bo noted and a oommumoation sent to 
the International Hydrographic Bureau at Monaco 

Earthquakes at Ito (Japan) — ^The remarkable senes 
of slight earthquakes, 868i m number from Feb 13 
to April 11, at Ito, on the west coast of Sagaim Bay, 
are described m a previous note (Natubb, Aug SO, 
p 326) While toe earthquakes were ocoumng 
almost mcessantly, a new senes of preoiae levelliim 
was earned across the distnot Comparing toe 
measorements with those made m 1924, it ^i^iears 
that, close to Ito, a tract of coast 12 milee lo^ has 
risen, by so much as 3 ft 2 m at a pomt two miles 
south of Ito, while at mther end of the tract there 
has been a slight subsidence, of 4 m to the north 
andlOm to the south (JSai^ Bee Inst BuU ,-v6t 8, 
pp 376 376 , 1930) 
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Non-ni«t«lliC Ore Dcpotiti of Ruieia — ^An im}xirt 
ant work on this subj^ has bem published — under 
the editorship of 1 1 Oinsborg, 8 V Konstantmoff, 
I D Kourbatoff, V A Unkovcdcy, A E Fersmann 
and D T Shoherbakofl— by the A< ademy of Seioioe of 
USSR (Leningrad, 1926-29 4 volumes, in Russian) 
Altogether there are seventy five oiiginal artioles, each 
deabng with compounds of an element or a gioup of 
elements, written by a nieoialist in a given subjwt 
Each article contains the following features a general 
description of the nuntral and the ore, togethei with 
its chemical anil iihysical profierties, occurrence m 
USSR and elsewhere, mimng and working of the 
matenal, teclinical applications, world markets and 
prices, and also a spe^ part devoted to a detaileil 
I lesci^ion of Russian oc currences A comprehensive 
list of the literature, both Russian and foieign, is in 
eluded with each article Indexes and table of eon 
tents ore included m every volume 1 his important 
publication can bo lecomraended as an aiithontativo 
source of information to all mtciested in Russian 
mineial wealth and mdustry 

The Michelson-Morley Experiment — A repetition of 
the experiment of Michelson and Morley on ether drift 
has bem earned out by G Joos at Jena, and is doscribeil 
in a recent paper (p 386) m the current \ ohune of the 
AnruUen der Jnystk Several novel features have been 
introduced m tliemechanKal and optical arrangements 
The flame foi the support of the mirrors was built of 
i|iiartB slobs (made by Schott) the hghi-path being 
21 metres Transmission of vibrations was avoided, 
not, as has often been done previoubly, by floating in 
mercury, but by hanging the intorferometor on a great 
number of a|>nng8, oscillations of the suspended system 
being dampM by hairs 1 he fruiges were ret onlod by 
photography and measured up in a microphotometer, 
the final result being that any effect due to an ether 
wmd was less than I/IOCK) of a fringe, or that the ethoi 
wind IS less than 1 6 kilometre per second 

Measuring an A C Voltage by balancing against a D C 
Voltage — III the Journal of Aetmufie Jnstruments for 
December, S Whitehead and D Barham give an 
account of very mtei eating experiments showing how 
on a c voltage may be moasurm by means of a quad 
rant electrometer and a <1 c potentiometer The 
method used is a null method and was originally 
described by J Swmbume many years ago Iheory 
shows that the result found is independent of frequency 
and wave form The expemnents show that this is 
true at onlinary frequencies, the maxuniim inaccuracy 
bemg of the order of 1 m 8000 The authors {mmt out 
nunor defects of the method, mainly due to the contact 
differ«ioe of potential and tlie time token for tlie pre 
hnunaiy adjustment The range of the voltage that 
can be measured is also limited Probably, however, 
if the electrometer were specially designed, these du 
advantages could be got nd of and the sensitivity of 
the mstnunent greatly inoreased 

Lightning — The lecture which Dr O C Simpson 
gave to the Junior 8cientiflo Club of Oxford University 
on lliunder and Lightning ’’ (Oxford Vmoent 
Prmtiug Works) isa very helpful contribution to our 
knowledm of a pQ^nomenon which has be«i olos^ 
studied from the efirheet agea Naturally, there have 
been a very large number of theories advanced to 
explain the effe^ produced, but only two, namely, 
Wilson’s, based on eleotnoal induction, and Bimpwm s, 
bMcd on the breaking up of raindn^, are mentioned 
Wboi the eleotno stress breaks down the air at any 
pomt,the rent made u at first vray local, but once 
made, it i^idly extends m the form of a narrow 
channel Tlie most important ehoraotenstio of the 
rmt SI that It can only extend m the direction away 
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from the seat of the positive electricity As the 
channel extends, it tends to branoh, and each branch 
becomes a now rwit Thus when we see a bghtning 
discharge, we can tell from the branohmg which way 
It has extended and where the positive electricity la 
situated The rate at which the lightning channel 
grows IS usually very great Laboratory experiments 
seom to indicate that it could be as fast as a tenth of 
the velocity of light On the other hand, we know 
that m certam circumstances the channel can grow 
relatively slowly The hght associated with a lightning 
flash 18 due to the recombination of electrons and lona 
withm the ionised channel The first discharge which 
o|iens the channel leaves the air within it very highly 
ionised and an electrical current can pass along it 
Hence it remains ionised for an appreciable tune after 
the visible discharge has ceased Dr Simpsoa 
showed very interesting photographs of various ab 
noimal tyxiee of lightning flash He also described 
two recent occiirrenoee of ball bghtning which lUus 
trate its chief features He confesses, however, that 
he does not yot see even the begmning of an explana 
tion of it 

Condensation of Blectroni on Metals — ^Tho amount 
of heat hberated whai an electron of xero kinetic 
encigy is absorbed by a metal fiom the gas phase, a 
quantity of importance m connexion with the theoiy 
of ^eotrio discharges through gases, was detemuneu 
several years ago by Prof K T Compton and C C van 
Voorhis from an ingenious combination of micro 
calorimetry with Lan^uir s method for using ox 
plonng electrodes More complete lesults from 
similar measurements, which are given m the first 
Novanber number of the Phyausal Review, now 
establish defuutely that the ionised gas from which 
the electrons are drawn has a specimi effect on the 
properties of the metal surface hor platmum, for 
example, the heat of condensation of am electron is 
equivalent to 6 21 volts in the presence of nitrogen 
and to 4 39 volts m the presence of hehum, imd, 
moreover, contemt potential chfferences between the 
exploring electrode and another of presumably con 
stemt properties ohcmge m gaiaal with tune after the 
exploring electrode hw bam cleaned electrically t» 
Situ It is suwested that the eff^ of at least the 
inert gases is cine to their positive ions , these possess 
the scune number of eleotron>i as halogens, cmd might 
thus be expected to be cberaioally M.tive J^e 
permanence of any compounds formra on the metal 
surface is nev^heless sincdl, smoe m the discharges 
studied It would only be necessary for each mtoming 
positive ion to remain on the surfcuie for one thousamdth 
of a second to keep ten per cent of its surface covered 
This resecurch jtrovides a good illustration of the 
accuracy which can nerw be attamed m problems con 
neoted vnth the electric discharge m gases, the emu 
m the heats of condensation being believed to bo well 
withm one per cent 

Nickel as a Hydrogenation Catalyst — Although a 
veiy large amount of work has been done on the use of 
mckel as a catalyst for the hydrogenation of orgamo 
com^xmnds, systematic mveetigations begun by 
Adkins and CS^er, the first instalment of whicn 
empeors m the November number of the JourmU of 
the American Chetntoal <Sooiety, will provide muon 
more detailed and useful mformation In many oasea 
than IB now available The piqier desonb« m a 
tabular form the reeulta of expenments made with 
forty five organic compounds with which satisfactory- 
redactions WM« obtamed The apparatus permite of 
the study of the selective reduction of one of two 
reducible substanoes throng the control of the tem- 
perature or time mterval m reduction 
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Transport of Nitrogen in the Plant. 


rpHE generic question of translocation m plants 
-I- demands attention, not only because of its 
praotioal importance m horticulture, but perhaps 


1 more so because of its mtensely controversial 

^.are Recent work on the translocation of oarbo 

Wdrates m the cotton plant, by T G Mason and 
£ J Maskell, has already been reviewed m NaTuitK 
<1S8. pp 13S 136 , 1920) Maskell and Mason have 
extenoM their work to liie translocation of rutroDen 
This work, which appears as Memovr 2, Senes B (1930), 
from the Cotton Baaearch Station, Tnmdad, is as 
valuable a contnbution to the hterature of nitrogMi 
metabolism as to that of translocation 
The expenmental teohmque is very sinular to that 
adopted in the work on carbohydrates , mdeed, in 
many oases, the nitrogen analyses were made on 
samples which had alrrady yielded some of the data 
in &e eiuher papers As before, the procedure 
mvolvee vanous iiu^oua combinations of ringing, 
partial nnging, defouation, etc , and a rather extensive 
statistical analysis of analsrtioal data obtained for the 
vanous nitrogenous fractions It is mteresting to 
reflect that Malpighi nng ' ' 
teenth century, and at T 

practices as nnging, parti _ 

were the staple procedures m the attempt to elucidate 
the “ circulation or non circulation of the sap ' 
btephen Hales m his Vegetable Statioks ” desenbes 
experiments m which the expenmental detail Meems 
startlingly modem However, m his preface he found 
It necessary to enlighten at leiigth those of his readers 
‘ who complain uiat they do not underatmid the 
signification of those short signs or characters 
( 4 -, -, X, s) which are here made use of m many of 
the calculations, and which are usual m Algebra 
M^hdst two hundred years cannot bo said to have 
pr^uced very outstanding modifications m expen 
mental technique, beyond the adoption of modem 
analytioalmetbodsinateadof fragmentary observations 
on growth leaf fall, colour, etc , one con see a vast 
change m the method of mterpreting results Maskell 
wd Mason make very full use of statistical methods, 
and apparently place a greater oonfldenoe m their 
readers^ mathematioal comprehension 

Part 1 of the paper now before us, oontainmg 
observations on the downward movement of luttogen 
m the stem, consists of experiments designed to test 
the idea that the leaf is the nrmoipal seat of protem 
synthesis, and its greater claun than other organs for 
morganic mtrogmi resta on its * tranimiration pull 
Chimiall B contention tiiat thwe ate cuumal ohanra 
m nitrogen (total) content of the leaf is confirmed by 
Maskell and Mason for the cotton plant They find 
the mtiogen content higher by day than by night 
Though evulenoe for sunilu- ohangea m the baik is 
not ao conclusive, the tentative sur^tion is made 
that the leaf changes lead to similar oonoentratioa 
dianges m the bark which lag somewhat behind those 
of the leaf The effects of nngmg on mttogen move 
ments are mteresting relative to Curtis’s suggestion 
that mtrogen (organic and inormuuo) moves not m 
tile xyl«n but m the phloem Maskell and Mason 
oompiete theur expenmmit 24 hours after nngmg 
They find toat the mtro - -» - 


p mtrogen content of the loaf 

— mples (8 leaves from near the iq^x of each of 10 
plenta) from ringed and normal unrmged groim 
> ** — “"'1 «“ practiouly 


r nngmg has 
uch IS therefor 


the wood 

Thu vteir, however, aesumes that a redistnbution 
of nitro^ between the leaves above the epig may 


be neglected It is worthy of note that the sampled 
region is that most vigorously growing, and the 
possibility remains that it lias drawn nitrogen, via 
the Iwrk, from the lower leaves above the ring This 
would be more possible m a short time experiment 
hko the one desenbed Samplmg of the entire loaf 
and stem above the nng clearly offers (m the cotton 
plant) considerable mechanical difilc ulties '^e wood 
and bark of the ringed plants above the nng (seven 
mohes sampled) show a significant moreose m total 
mtrogen content, and similar samples below show a 
decrease This is m harmony with the view that 
nnging prevents downward movement m the stem, 
though not that from leaf to bark It does not 
necessarily indicate that there has been an upward 
movement of morganu nitrogen m-the wood past the 
rmg Curtis previously claimed {Amer Tow Bot , 
1928) that leaves of ringed twigs of lilac, pnvet, etc , 
morecued in nitrogm content much lees than corre 
sponding ones of unrmged plants Maskell and Mason 
reinterpret one of Curtis's expenmenls to support 
the view that leaves above a ring import mtrate 
via the wood and export organic mtrogen via the 
bark However, m the absence of data that an actual 
increase of total mtrogen had occurred above the nng, 
such an mterpretation is mcunclusive Smee it n 
known that transfer of nitrogen from one lateral 
branch to another does nut readily take place ( Auchter 
Agno £xpt Stat ,Univ of Maryland, J^{ 267,1923), 
it IS improbable that the twigs m question im{iorted 
orgwio nitrof^ from the rest of tho plant 
^e posmbility remains, therefore, that the mtrogen 
entenng the dmoliated region of stem above a ring 
came from the young, active leaves above it (4 pairs), 
whilst that entering a similar region below a nng 
oame only from the basal leaves on that same twig 
(probably not more than 4 or 6 pairs), which were older, 
less active m protem synthesw (August), and m com 
petition with younger leaves on otimr shoots for the 
mtrate applioation to the sod Hence the seemuig 
moonsutenw referred to by Maskell and Mason, that 
four pairs of leaves above a nng supply to a defoliated 
region of stem 70 per cent as mucin mtrogen as the 
rest of the plant to a similar rmon below a nng. may 
be more apparent than real m view of their repeti 
tion of the ontioiam that Curtu s results were due to 
transpiration effects caused by blooku^ of the xylmi, 
one u reminded of the claim {Ann Bot , 1926) tiiat 
oompiete cutting of tiie xylem leaving the phloem 
mtaot, has a smaller effect on upward translocation 
than the reverse procedure In another connexion 
Mason and Maskeu have sufflested. whilst admitting 
the significance of some of wese results, the contra 
diotory view that tho supenonty of the out xylem 
group may be due to a few xylem elements regenerated 
m six days on the mner baik, whilst the mfenonty of 
the out phloem group may be due to plugging of the 
xykm Surely if a few regenerated xylem Mementa 
are adequate, the xylem of the out phloem group 
would have to be plugged to an momoatvoble degree 
All this mdioates ^ dilHoulty of mterpreting the 
apparently simple nnging experiments Many will 
regard the upward Mim of morgamo nutnents as still 
open to queetion If Maskell Mason are right m 
their oontentum that morgaruo mtrogen moves with 
the tranqnration stream, one is left with the otmous 
BituatioB that one simple solute (cane sugar) moves 
upward and downward m the phloem and wiother 
(morgamo nitrate) moves apparently with the watw 
Experunents on downward movement of mtrogen m 
tile bark ^nth a restinoted channel of transport tiiow 
that the rate per nmt area moieases as the available 
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area deoraaaea Aa auggeeted in the oaae of augaia, 
this la Buggestive of a movement analoffoua to diSumon 
Part S of Meaara Maakell and Maaoira paper oonaiata 
of obeervationB on oonomtration gradienta m rotation 
to nitrogen movement The previoua work on augar 
movement m the bark by the eame authora ahonw 
that it waa alwaya from a region of high to one of 
low oonoentration No auoh rotation oould be found 
for downward movement of mtrogen m the bark, 
which prooeedaagamat a well definednegative gradient 
of total and otyrtalloid mtrogen AU attwnpta to 
diatinguiah between mobile and storage forma bv 
fractionation of the total mtrogen fail to reveal a well 
defined poaitive gradimt of any mtrogen fraction m 
the direction of movement, onleas thia be the rather 
elusive reaidual or unfraotionated nitrogen Sub 
division of the bark mto inner and outer aonea dis 
proved the possibility that positive and negative 
gradimta m the different remons mask each other 
Fart 3 of the papw under notice oonsista of an 
attack on the problem of movement m relation to 
oonoentration gradients by determining the change 
m existing nitrogen gradioits caused W stoppage 
and reversal of mtrogen movement The desirM 
conditions were obtained by suitable combinations 


of ringing and defohafeon Unlike the situation m 
the case of the sugars, aero nitrogen mov«nent la 
associated not with aero gradient but with a wdl 
d^ed nemtive gradioxt of protem and crystalloid 
mtrogen When downward movement of nitrogen is 
still proceeding, the negative gradient of totu and 
crystwoid mtrogen is nnaller than when movement 
has ceased that is the change from aero move 
znent to downward movement is associated with 
the production of a positive gradient superimposed 
upon the existing negative gradient Ihia super 
imposed gradient is termed me dynamic gradikit. 
An algebraical method of eetimating the dynarmo 
gradient, assuming a relatively constant storage 
gradient is desenbra It is estimated that the degree 
of acceleration over diffusion previously found for 
sugars would suffice to account for the actual mtrogen 
movement with the observed conoentaation gradients 
(dynamic) of total mtrogen, protem mtrc^en, and 
ammo acid mtaogen The localisation of the dynamic 
gradient largely m the inner bark suggests its associa 
tion with the sieve tubes It appears ^^t the aocelerat 
mg mechanism presumably associated with the sieve 
tunes acts imp^ially on sugar and mtrogen com 
pounds li C S 


Influence of Steam on the Combustion of Carbonic Oxide. 


■JJROF W A BONE who dehverod the third 
A- Livemdro Lecture before the Chemical Society 
on Deo 11, chose for his subject Fifty Yean 1<xpen 
mental Research upon the Influence of bteam on 
the Combustion of Carbomc Oxide (1880-1030) 
Commencing with the late Prof H B Dixon a 
abandonment of olaasics for science in 1876 Prof 
Bone referred to his repetition of Bunsen s work and 
his observation (ooramumoated to the British Associa 
tion at Swansea in 1880) that a mixture of carbon 
monoxide and oxys^, if dried at the ordinary 
pressure over phosphorus pentoxide, becomes non 
explosive when sparked in tae usual way Examina 
tion of the effect of various third substanoes led 
lum to adopt the view that the action of moisture 
18 cheimcal and due to the hydrogen oontamed in it, 
the pure, dry reactants being mutually inert More 
over, the spm of flame proparation had a mimmum 
value m the dried mixture and a maximum value m 
th^ieeenoe of nearly 6 per cent of moisture 
The mvestigation was extended m 1884 by Prof H 
B Baker, who showed that, m dry oxygm oarbon 
burns eeamtially to oarbon monoxide Prof Bone 
explained the precautions neoessary m such expen 
ments, and mentioned Horleys work m 1887 and 
1904 , long contact of a gas with phosphorus pent 
oxide 18 unneoessary, but there is oonaideFable diffl 
culty m drying the surface of the oontaming vessel 
Contmuing lie referred to Traubes observations 
(1886) that the flame of dry carbon trumoxide is ex 
tmgnished by plunging it mto dry air, and that when 
the oaibon monoxide flame is direoted on to loe, 
hydr^^ peroxide may be detected, hence the scheme 
CO + O O + OH, = CO, + H,0, 
was proposed Mendeltaff, however, preferred the 
senes 

CO + H,0-CO, + H,, H, + 0,»H,0,, 

H,O, + 0O.CO,-hH,O, 

and Prof H E Armstrong regarded the ease aa one 
of ‘ reversed deotrolysia ’ Lotbar Meyer m 1886 
showed that dry, non explosive ’ oairbon monoxide 
and oirogen oould be caused to oombme non exido 
nvely by means of a powwful diaobaige, mdioatuig 
that direct caadaticm rMuires a hi|^er temperature 
than mdueot Beketoff postulatM the neoessity 
for tteOMMaoe of oxygen atoms, whiiih were pro 
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vided by steam more readily than by oxygen moleoulea 
tbemaelves 

Dixon s expenmente m 1886 showed that m the 
combustion of dry oyanogm with excess of oxygra 
oarbon dioxide is always formed to completion the 
monoxide being produced mtermediately SmithelU 
and Dent using the flame separator, found that the 
outer cone of the dry oyanogen flame will bum m 
air dned by sulphuno acm only if the cones are not 
widely separated showing that the length of life of 
the oarbon monoxide is a determining fsr^r It was 
confirmed m 1896 by Dixon btranm and Graham 
that the oarbon monoxide, freshly formed m a dry 
cyanogen explosion, will oombme directly with exoess 
of oxygen m the rear of the flame front 

Dixon discounted the conclusions of Mendel4eff 
and of Beketoff by showmg that a dry mixture of 
carbon monoxide and nitrous oxide does not explode 
when sparked and that dry mixtures of carbon 
monoxide and oxygen, whether exposed to X roys or 
xmxed with osone or ohlonne dioxide, are equally 
inseoBitive In 1908 Girvan demonstrated that for a 
given spariong device a oertam dei^ of deaiooation la 
necessary to prevent exploeion, while m 1914 Prof W 
M Thornton found that for given spaikiiig ocmditioiis 
the igmtmg current for a given medium has a minimum 
value 

Bone and Weston (1926) btudied the mimmum 
discharge neoessaiy to imite a mixture of two volumea 
of oaibon monoxide and one volume of oxygen under 
differmt oonditaons of water content, and obtMned 
a hyperboho curve Moreover, such a mixture, com 
pletely dned in 260 days, would withstand moderate, 
but not heavy, dischargee The influenoe of hydro 
gen on the oarbon monoxide flame had also bcHi 
examined When much is added the oharaotenstio 
appearance of tiie flame vanishes In the ordinary 
flame of oarbon monoxide m oxygen direct and 
mdireot oxidation proceed annultaneoualy , so called 
' steam lines ’ m the qjieotrum may be eliminated by 
moreasmg the pressure as wdl as by drying A dry 
oarbon monoxide-oxygen mixture which failed to 
remam m oombustion was reigmted while a tensioa 
of 80,000 volta was mamtainra between two mig 
eleotrodes SO om apart m the tube The flame slowly 
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The Tercentenary of Cinchona 
in Medicine. 

s nation we are much lees molined than some I 
of our Contmental neighbours to oelebtate 
hutonoal evmts It u therefore somewhat surpnaing 
to find that the tercentenary of the introduction 61 
cinchona bark mto European medicine (see Natubt, 
Nov 29, p SfiO) IS being commemorated m London 
Dr H S Wellcome, whose mterest m everything that 
pertains to the history or the progress of medicine is 
well known, has arrange at the Wellcome Historical 
Medical Museum, S4 Wigmore Street, London, W 1, 
an extremely interesting exhibition of materials, 
manuscripts, and hterature relating to this drug 
The Museum itself is noh in speoimons of cinchona 
bark of histono interest, and possesses many rare 
documents and books on the subject, as well as pictures 
of personalities who have achieved fame as explorers 
of the Peruvian cmchona forests, of whom Dr 
Wellcome is himself an example To this nucleus has 
been added for this occasion gifts and loans from 
governments learned societies, and institutions in 
venous parts of tho world with the result that never 
before Hm such a collection of matenal for the study 
of cmchona been gathered together The exhibition 
will oontmue open foi several weeks 

Among the items of general mterest may be 
mentioned three of the original packages of oinchona 
bark brought from Peru by Ruis and Pavon on their 
return from the expechtion sent theie by Carlos III 
in 1777 These ate shown by H M the King of Spam 
Tho Secretary of State for todia has contributed five 
blue books and the volume of onginal oorrespondenco 
in manusenpt (1869-70) relati^ to Sii Clements 
Markham s expedition to Peru jn connexion with the 
mtroduotion of cinchona into India No less mteresting 
are some of the Museum’s own treasures for example, 
the onginal specunena of quinine and cmchonme 
isolated by Pelletier and Caventou in 1827, autograph 
letters of La Condamme and De Vrn, and the ongt^ 

‘ pemut ’ issued by tho Peruvian Minister of Foreign 
Attain to Sir Clonents Markham to enable him to 
carry out woric m the cmchona forests For the more 
technical visitor there are the extensive collections 
of botanical matenal lent by the Royal Botamoal 
Qardens, Kew , Messrs Howard and Sons, Ltd , the 
Imperial Institute, and the Pharmaceutical Society 
of London Not least important is the malana section 
of the Welloome Medical Museum at Endaleigh Court, 
which has been transferred en Noe to the ewbition 
The task of the visitor has been made easy by the 
excellent arrangement of the exhibits, the clear 
numbenng of the specimens, and the beautifully 
produced catalogue 

Not oemtent with having produced this tnbute to 
the pioneers who discovered and brought cmchona 
mto medic^ use. Dr Welloome arran^ a senes 
of reoeptions at which addresses were given by 
authonties on the history and uses of the drug At 
the first of theee, on Monday, Deo 8, which also served 
aa an opening oeremony, tne chair was iqipropnately 
taken by Caroinal Bourne and addresses were delivered 
by tile Ambassadors for Spam and France, whilst the 
Muuster for Peru gave a ^rt but mteresUng ontioal 
survey of the usu^ly accepted history of cmchona 
At the evening reception on the same day diplomacy 
and theRoman Ckthobo Church ware still inradoiruiiant, 
the chair being taken by the Amb a ssa d or for Holland, 
adubt the address was given by Cardinid Bourne's able 
coadjutor, Archbishop Qoodier, who oontmued and 
extemed tiie ontioiam of the history of canohona aa 
usually wntten Both ontios oombuaed to demolish 
part of the roxnantio story adueh has been, woven 
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around the name of the Countess of Chmohon, and both 
declined to accept von Humboldt’s statement that the 
natives of Peru were unaware of the virtues of cinchona 
At the receptions on Wednesday, Deo 10, the 
addresses on the more technual aspe^ of cmchona 
began In the afternoon Dr Wellcome took the chair, 
whilst bir David Pram gave the distinguished audience 
the fnuta of his unique exjienence with cinchona, both 
as a botanist and m the capacity of a former Director 
of the Indian Government Cinchona Plantations, as a 
plantei, and a quinmo manufacturei It was par 
ticularly mteresting to heat this eminent authonty 
account foi the abandonment of cinchona planting 
m Ceylon not by lack of enterprise or skill on the 
part of the Bntish jilanters, but by unalterable 
natural taiises tho chief bomg unsmtable soil Sir 
David IB also of opmion that it is unwise to devote so 
much attention to ipiimne to the exclusion of the 
other cinchona alkaloids This point was also em 
phasised by Prof H P Armstrong who paid a tnbute 
to Dr Welloome along continued and generous support 
of chemical reseat oh, and hojied that jiart of tho ener 
gies of the vanous Wellcome research institutions 
would shortly lie devoted to solving some of the 
many pioblcms which tho proper and economical use 
of cinchona still presents for solution by chemists, 
pharmacologists and i Imicians 

At tho cvomng reception the piinoipal addiess was 
given by Sii Humphry RoUeston who provided many 
mteresting medical sidelights on tho history of cm 
chona and fmished with an adiniiable summary of 
the therapeutics of the drug Dunng the present week 
further lecoptions aie being given, at which the 
speakeis will mclude Cfencral bii Charles MaeWatt 
formerly Director General of the Indian Medical 
Seivioe , Dr Manson Bahr, Dr H H Dale Dr C M 
Wenyon, and otheis 


Unirersitj and Educational Intelligence. 

Bibkimoham - The increase m number of students 
in the Department of Oil Engmewing has necessitated 
the erection of additional buildmw adjoining the 
existing Oil Block The new buildings, which are 
nearly complete, include a laboratory for ordinary 
students, a large scale laboratory, and stores An 
extension of space for research will thus become 
available and tne congested conditions imder which 
research work is at present b«ng earned on will be 
reheved The Departmmt of Civil Engmeenng has 
also been extended by the erection of a Targe Client 
Laboratoiy 

The Council of the University has agreed to make 
a oontnbution to the funds of the Port Enn Biological 
Station 

Lomioir — ^Apphoations are mvited for two Keddey 
Fletcher Warr studentships for the promotion of post 
graduate research Each studentship will be of the 
annual vidue of not lees than iSW and tenable for 
three years Apphoation forms and further p^ioulars 
may be had from the Academic RMistrar, Umversity 
of London, South Kensington, S W 7, to whom com- 
pleted forms must be returned by Feb 20 

A VAOATioM course mphotogrammetry is announced 
to take place m the 'l%ohmM Physical Institute of 
the Umversity of Jena on Mar 16 28 next, when 
lectures wiQ m given on the elements of photo 
grammetiy, the histonoal development of photo- 
granunetiy, terrestrial photogrammetry, and aero- 
idwtogrammetiy Appuoations for the course will 
be received unnl Mar 1 by Mr A Kramer, SchtatEcn- 
strasse 72/ Jena, Germany 
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Affucations are invited for the Thereea Seeeael 
leoearch fellowship of Yale University, the object of 
which 18 the promotion of original research m bio 
logical studies, and the value about £800 The holder 
of the fellowship must reside m New Haven during 
the ooUe^ year, October to Juno Applioatioiis 
should be made to the Dean of the (haduate School, 
New Haven, Connecticut, USA, before Mar 1 

The thirty first annual meeting of the Science 
Masters Association will be held at Birmingham 
m the Umversity builihngs, on Jan 6-9. under the 
piesidency of Sir Charles Orant Robertaon, who will 
-deliver his nresidcnticd address on the evening of the 
first day of the meeting The promamme includes 
lectures on the lunar landscape (Mr J Young), 
complex molecular structures (Prof W N Haworth), 
the physicist and chemist in the petroleum mdustiy 
(Prof A W Nash), science eihication of boys up to 
-eighteen years of age (Prof Jb W Burstall). and 
xoolugical experiments foi school woik (Pi of H 
Munro Fox), while the Bishop of Birmingham is to 
mvo a lecture entitled A Fiiute Universe t Mr 
h Fairbrother will open a discussion on gonoial 
science, and a meeting will be held with lepresentatives 
of the Commission on Educational and CHiltural 
Films Demonstrations will bo given in the Umvorsity 
departments of science and technology, and visits to 
maustnal works in the locality aio being arranged 
Thcie will also be a trade exhibition of books and 
s]i)iaratuB during the meeting 


Histone Natural Events 

Dec sx, 1581 Drought — 1581 was deecnbed as 

the droughtiest year that any man had known On 
Dec 21 we river Trent lined im at Alrewas, Staflord 
shire, on account of the lack of ram 

Dec as, 987 Begmiung of Long Frost in Western 
Europe — On this date a frost began which was said 
to have lasted 120 days m England in France the 
«utunm sowings were destroyed by the cold of wmter 
-and the drought of sprmg 

Dec 33, 1A64 Severe Winter and Comet — Under 
this date John Evelyn records that this year I 
planted the lower grove next the pond at bayes Couit 
ft was now exceraing cold, and a hanl long frosty 
aeaeon, and the Comet was very visible " 

Dee 33, 1894 Gale over England — A violent 
westerly g^e of short duration prevailed over the 
whole of England, Ireland, smd southern Scotland 
duruig the morning, the average velocity at hloet 
wood from 8 30 to 9 30 a x being 70 miles per hour 
The storm caused much damage on land and loss of 
life at sea, and sea salt was carried mland as far as 
Birmmgham (56 miles) and Masliam m Yorkshire 
(65 miles inland) 

Dec 35, X739 Severe Winter in England — ^The 
wmter of 1789-40 wae very ngorous, though eomo 
what less so than 1607-8 or 1708-0 After a oold 
miell on Nov 24-30, there was a warmer mterval m 
December, but the frost oommenoed on Chnstmas 
Day and oontmued until Feb 17 There wae a second 
period of oold on Feb 23-26 At the begmning of 
January a high wiMd^oaused great dama^ to the 
shipping m the Th aH fce, sevraal ships laden witii 
com and coal beuig sunk by the sheets of drifting 
toe , many lives were lost Above London Bridge 
tfae Thames was completely frosen over and a ‘frost 
fair ’ waaheld, with sports, shops, and a prmting press 
An ox was roasted udiole on the loe, m imitation of 
the ceremony m 1640 A prmting press was also set 
up on the Ouse at Yoik The fr^ was very severe 
on Oontment , the Zuider Zee was oompletely 
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frozen, and also the sea off Ostend A ounosity was 
tfae palace buiU entirely of ice on the banks of the 
Neva, with ux cannon made entir^y of loe, one of 
which was actually fired without being mjured The 
wind over western Europe was north easterly through 
out, and there was httle snow 

Dec 35, 1933 Hall — Intmse thunderstorms 
occurred over the Transvaal at Pretoria and to the 
south eastward Two storms strack Pretoria, the 
first at 6 25 F K and the second at 7 30 p x The 
first storm was acooropanied by hailstones, some of 
which weighed more than five ounoes Tiled roofs 
were almost totally destroyed and even galvanised 
iron roofs were pierced , the damage to property 
amounted to £80,000 


Dec 35, 1937 Snowstorm in England — ^The 

Christmas snowstorm of 1027 is described m BntUK 
Ratnjall as ‘ one of the worst expeneooed m bving 
memory On Dei 25 there was snow m the Mid 
lands but continuous ram m the south of England 
In the evoning the ram changed to snow, which fell 
heavily over south east England duruig the night 
and throughout Deo 26 and the following night It 
was aooompanietl by a strong north easterly wmd, 
which formed heavy drifts, some of them 20 ft deep , 
many mam roads were oompletely blocked for days 
and some secondary roails for weeks Motor oars 
had to be abandoned, and some were oompletely 
buried m snow Many villages were piacticaUy cut 
oil fiom the work!, and a few had to be provisioned 
by parcels dropped from aeroplanes (& Jan 21, 
1928, SIX or seven feet of mow still lay m some of tho 
Hampshire roads Tho storm was most severe and 
the mow deepest on Dartmoor, m the Alton Basmg 
stoke district, and along the North Doums 

Dec 36-30, 1906 Snowstorms in British Islet — 
Snow fell heavily over the greater part of the British 
Isles durmg these five days The deptli was greatest 
m the south of Scotland, where numerous trams were 
snowed up , Aberdeen was isolated for three days, 
and near Arbroath a railway collision cost many hvee 
In Ireland the snowfall was probably the greatest on 
record for depth and intensity During the wmrm 
week heavy snow fell also m eostem Europe, aocom 
panied by a high wmd which caused it to accumulate 
m deep drifts 


Dee 37, 1813 London Fog — It is recorded m the 
Annul* 0/ Phtlotophy that between Deo 27, 1818, and 
Jan 2, 1814, ‘ a meet extraordinary fog prevaded in 
London, and seems to have extmded a great many 
miles round m every direction It was fiMuently so 
thick that It was impossible to see across ^e street , 
candles were burnt m most of the diope and counting 
bouses all day long This fog condensed upon the 
the trees, and every wooden or iron railings 
The grass was covered with a coating of snow (con 
dmsed fog) at least half an mch thick Below the 
trees m St James s Park there lay a bed of snow an 
mob thick at least, which hod fallen from them In 
London the thickness of the fog was stiB further 
mcieased by the smoke of the city , so much so, that 
It produced a very sensible effect on the eyes, and the 
ooal tar varnish misht be distinctly perceived by the 
smell But at a distance from toxm, though there 
was no smoke, the fog was very thick, not a breath 
of wind was peroeptible durmg the whole week ” 


Dec 9-xi, 1673 Glased Frost in Eomerset — The 
record of ttus phenomenon m the abridged edition of 
the PhnioaopMeal TVansaeftons, vol 2, p 87, impliea 
that the year was 1071, but Mr C E Mtton. of the 
Meteorological Office, New Ranges, Shortnuyness, 
from a study of the unalxidged edinon, states tiiat the 
correct date should be WIS. 
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Societies and Academies 

Loin>oir 

Pbyilcal Society, Nov 7 — W N Bond Turbulent 
flow throu^ tnbM The expenmental methoda m 
eluded (a) an aural method , (6) photography of the 
motuHi of a deflected vane , and (o) injection of 
colour Btreama about half way along the tube Inter 
mittent turbulence waa mvestigat^ at apeeda near 
the critical apeed, and meaaurementa of the cntioal 
apeed were made The velocity parallel to the tube 
axiB la aometimea almost uniform momentarily over 
the tranaveree section No trace was found of a 
simple frequency, but evidence was obtained of a 
predominant wave length m the turbulent motion at 
the cntioal speed Both these obaervationa seem to 
agree with the approximate theory givm by Heisen 
berg for flow between a pair of pandit planes 


teet of the Dutch Pharmacopoeia — Norman Evers 
The determmation of small quantities of calcium m 
magnesium salts Dissolve the required weight of the 
magnesium salt m 2ff o o of SO per omit anlphiiiio aoid, 
and add 60 o c of 95 per cent (by voi ) alcohol Mix 
thoroughly and leave overnight filter on a Gooch 
crucible and wash with 200 o o of a mixture of 2 
volumes of 05 jier coit alcohol and 1 volume of 20 p«r 
cent BulphuTio acid Ignite and weigh as CabO, 
The reeults obtained have a tendency to be slightly 
low The method may also be applied to solutions 
containing phosphates iron etc — P K Bose A new 
method for the detection of mtro groups in orgamo 
oompounds The methml which is appboable to all 
poly nitro organic compounds is based on the hydro 
Ijrtio dissociation of the compound by moans of potas 
Slum hydroxide and the identihcatioii of tlie reeulting 
nitrous acid by means of the Qness Itosvay reagent 


Geolofical Society, Nov 19 — A Brammall The 
Dartmoor granites theur goietio relationships (with 
80 analyses by Dr H F Harwood and asaistante) 
Thu complex of differentiatod types comprises an 
‘ early * gramte smte (sodi potassic) and a late 
suite (potassic) They enclose rehos of an older 
differmtiated suite (sodio) rangmg from granodiontee 
to granitoB (with porphyries) and mcludmg terms 
which improximate to Bosenbuach s average alkali 
gramte ^ Theae cognate mclusions are diatmgiushed 
from homfelsed xenobtha (shales and diabases) 
Biotites and orthoclase phenocrysta vary m the 
same sense as the gramtee themselvea The variation 
ourvee for the whole complex show no feature that u 
inconsistent with a basalGa parentage Contrary to 
expectations baaed on phase equihbnum the pheno 
orysts of the older mam gramtee contain in solid 
solution a norm plagioclaae which u more albitic than 
tile average for the contammg gramtee Thu anomaly 
(with some others) and the further fact that these 
coarse gramtes are the richest m aooessoty species 
suggest the effeotiveneee of crystal aeoumulation, as 
postulated by Bowen Contamination u general, 
hybrids are deaenbed 

Linnean Society, Nov 20 — R Gopala Aiyer An 
account of the development and breeding habits of 
a braokitii water polyohnt worm of the genus Mar 
phyaa A spemes of Marphyaa hvee m the mouth of 
the Adjrar River (Madias) and the neighbouring back 
water The mouth of tee Adyar u usually closed, 
and the water brackish TTie spawn of the worm u 
fotmd mamly from Februaiy to September as jelly 
like masses m which the tiny olack eggs are embedded 
The development of the am was obaerved m the 
laboratory over a period ofmght months There u 
no free swimmmg stage The larve sink to the bottom 
and begm a creeping existence The creeping life u 
given up as new semnenta are added, and the tiny 
worms oonstruot amw tubea fonaed mainly of orgamo 
dabna cemented together by muoua Development 
takes nearly six months 

Society of Public Analysts, Deo 8 — G Middleton 
A Btoniga and dehvery apparatus for antimony 
chloride solution and other corrosive reagents Anti 
mony chloride solution u forced upwai^ by means 
of a oonqneanon rubber bulb mto a tube flttM inside 
the raoMt bottle, whenoe it pasaea mto an external 
measuring tube, debveniig 2 o o mto the tmtomet«r 
oall The ground glass j^ts are oonstruoted m such 
a manner mat the reagent doea not oome m contact 
with them — G Middleton and F C Hymas Teats 
for mqnintiea m ether (2 and 8) The taata reoom 
mended for official adoption are For acetaldehyde, 
modified SolufTs reagent, made by the addition of 
0 1 per cent pyrogallolt and for acetone, the vanilhn 
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Academy of Sciences, Nov 17 —A Lacroix New 
obeervations on the tectitee of Iiido Clima Tettitee 
have been found m large numbers over a distance of 
1300 kilometies in Indo Chma Their chenuoal com 
position u constant The jxusible origin of these 
tectites u discussed volcanic origin goiiosu m the 
place foun<] are both impossible and a cosmic origin 
appears probable — Andrd Blondel The praoticol 

magnetic units —George* Claude Concerning a 

commumcation of M Raveau — R Nosini Ihe 

discovery of bone acid iii the glaze of Aieszo vases 
The presence of borax m these Rutnan glazes of the 
first century has been suggested but not proved By 
the analyst of authenticated specimens it is now 
eetabhsbod that this red glcuo contains boric acid, 
not as occasional traces but as a true constituent 
Charles Porcher waa elected Correapondat t tor the 
bootion of Rural Foonomy m succession to the late 
ITlysse Gayoii — E Halphen The ext< nsioii of 
Chasless theorem to sjioce N Achietsr Ihe 

osymptotio properties of some polynomials A 
Kolmogoroff The law of largo numbers — Mile 
Marie Charpentier The oxistence of Peano points of 
a differential equation of the first order — Rolf Nevan- 
bnna A claag of transcmdental functions — J 
Dslaarte Tho detmmination of the Taylor coefficients 
of a probability function the mommts of which are 
known — Jos Kauckjf Remarks on the note of 
M V Romanovsky The disorete chains of Markoff — 
Julius WoUf ihe angular derivative — Coufflgnal 
A new calculating maohme — D Ocagne Remarks on 
tho preceding note — J Ph Lagrula Tlie jKMition 
error of the centre of dependences at the interior of a 
triangle of reference, when the homology is assimilated 
to Imear homography — antes Basset An apparatue 
for experimenting on gases at ultra pressures of 
6000 kgm per square centimetre Description with a 
photograph and two diagrams of the apparatus — 
E BrylinsU A system of mechanical, eleotnoal and 
gnetio imits — Psnc-Tcheng Kao The relaxation 
Olations produced by an osoillator with pieso> 
eleotno quarts — R Weil New obaervationa on 
quarts — A DauvilUcr The X ray spectra of gases 
the K senea of krypton and xenon — P Lebeau and 
A Damiens The action of fiuorme upon wood char- 
coal The boihjw pomt and melting pomt of carbon 
tetrafluonde The gas obtamed by the action of 
fluonne upon wood charcoal, after freeing from oxygm 
and moistuie, is liquefied by ooolmg to -190° C By 
fractional distillation of this hqmd, pure carbon 
tetrafluonde has been pr^Mured, with a Doihng popit 
of - 120° C and melting pomt - 191° C From the 
heavier fractionB two ol£er gases have been isolated, 
hexafluor ethane C,F,, and octaflnor propane, C,F„ 
and theae ore be^ farther atadied — M Paid 
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The X ray study of the prodnota obtamed by the 
aotion of the halogen acids aa the merouno sulphates 
Fusion diagram of the system Hgl, Ui|;b 04 — Sou 
Phou Ti aotion of ethTlmasmesium bromide on 

N diethylmonoohloraoetamide This reaction took 
an unexpected coarse the mam product being an 
ammo alcohol probably Et,N CEt, CHaOH A trace 
of diethylocetaidehyde was also isolated — J D<eombe 
The N alkylation of the j8 amino ethers — Mile S 
Grsteau A new method of preparing the t ketomo 
esters Ihe Fnedel and Crafts reaction appbed to the 
chloride ester of odipic acid mves on excellent yield of 
ethyl t bencoylvalerate and the reduction of this 
ester leads to phenyloaproic acid The method appears 
to be capable of general apphoation — Frtrejacque 
A catalyst for the autoxi^tion of unc acid In 
presoice of activated carbon unc acid is completely 
oxidised m olkalme solution by oxygen givmg a 
mixture of allantom and oxonamide — A Travers and 
Franquin The extraction of the bases from the 
condmuiation hquors of primary tar Maurice Blu 
menthal The structure of the pembetic (ham be 
tween Antequera and Loja (Andalusia) Jacques 
Bourcart An attmnpt at the co ordination of the 
observations on the stratigraphy of the Atlantic 
slim of the Djebalas pemnsula ^ortliom Morocco) — 
Mils Bliane Basse Geological obseivations on the 
fossil beanng secxmdary formation outcropping bo 
tween Omlwy and F uicrenana (South West Made 
gaaoar) — Albert Nodon The humming of aerial Imes 
and atmospheno disturbances The methodu al atu ly 
of the humming of conducting wues assisted by on 
amphfymg arrangement can give information valu 
able for weather forecasts — J Bosler The relations 
between magnetic storms and the earth currents — 
J Magrou and Mme M Magrou Actic ns exerted at 
a distance on the fertilised em the siierm and the 
virgm egg of the sea urchin Paraeentrotut Ittndtu — 
H Bordier and C Boisson A new apflication 
of d Arscmvalisation hydrodiathermotherapy — F 

Rosenbusch A disease of Paraguay cattle similar to 
paralytic rabies 

LxiriKaBAD 

Academy of Sciences CompUa rendus No 16, 
1080 — S Bernstein Some remarks on the polynoms 
of the imnunum deviation with whole ooefnoienta — 
V XistiakoTskij The problem of metoatable flota 
turn — N Wiliams The action of the nitric acid on 
the primary tetrahydro a furfunlamme — I Kurbatov 
Conditions of growth of orystals of slightly soluble 
substances — B Licharsv Two new representatives 
of the family Produotidas from the Lower Penman of 
North Caucasus Dosonptions of Loo^ydla ( T) ponxda, 
ap n , cmd PeofeniiproducttM proprwa gen and sp n 

CompUtrtndua No 17 1030 — P Lasarev Actum 
of oertam substances oa the nervous centres Qeuetal 
theoretical considerations — P Lasarev and A 
Dubinskaja Veskresenskaja Objective studies ot 
nervous centres m persons suffering from paralvtu 
pngreaawa after the application of aalvarsan and of 
X rays Determmatiatis of the mcreaae m the sensi 
bihty of eyes supply a method for observmg object 
ively the aotum of X rajrs and of salvarsan — P 
Lasarev and L Kupsr Action of aooustio exoitations 
<m the sensibility of the eye The pwipheral sensibihty 
decreases imder the influenoe of sounds — N Demjanov 
Aotion of mtno anhydnde im the ethylouo hydro 
carbons — I Kurbatov The proportions of some 
active elements m the dispersion rooks of Tuia 
Momum — V Gromova The type of £«eon vnaoua 
Bojanus A epeounen from Siberia ip the ooUeotion 
of the Zoologtoal Museum of the Academy is re 
deeonbed as toe type — M Jakovlev The discovery 
of t h a^a n al probosois m the genus Cvpnatocnnua — 
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A Vinogradov Vanadium m marine organisms 
The oonocntration of va n adiu m m the aso idian 
PhaUuna obUgva may be up to 0 0802 per cent of the 
live weight - P Schmidt and G Lindberg A new 
Japanese fish, Pemioanthoehaetodon modeatua, gen 


Csech (Bohemian) Academy of Arts and Sciences 
(second class Natur^ Sciences and Medicme) Oct 17 
— J Wolf The ongm of flbnllar ooUog^o aols 
Fibnllar aols of the synovia — L Borovansk^ A con 
tnbution to the study of growth of organs during the 
fatal period — V Hovorka Reaction of iodic acid 
with phosphorous and hypophoephoroua acid In 
acidjo medium bypophosphorous acid is easily oxidised 
to phosphorous acid m alkalme solution lodates are 
reduced! only by hypophosphites In presence of 
argentous and merouno salts the reactions are com 
plicat^ — V Kofinsk Quadratic bodies of quater 
nion orbits — ^J Koutsk^ A study of asymptotic 
transformations of undevelopable surfaces m projective 
A, — R Lukel The aotion of Ongnard s agent on 
N methyl pyrrolidim Ongnard s agent of methyl 
ethyl n j ropyl and phenyl bromides acting on 
N methyl pyrrohdon yielded 1 methyl 2 alkyl A, 
pyrrolines which were isolated as Michlorates and 
the correepondmg 1 methyl 2 2 di alkyl pyrrolidines 
The aromatio agent gave 1 methyl 2 phoiyl A, 
pyrrolmo — V Pretog The sapogemn of beetroot 
The oxidation of eapogenm (0,^„0,) by (hromio 
aoid yielded a ketomo acid CuH«,Pt giving a 
methyiester a seimcarbazone ana a keto hydroxy 
lactone The carboxyl is bound to a tor 

tiary carbon atom and the subetanoe contains mert 
louole linkages - K Simek The graphioal solution 
of reactions and axial forces for special plam systems 
ot poles — J Petrbok Pleistocene molluBOS of the 
Danube torraoo near Kusse m Bulgaria — V Posejpal 
A third oontnbution to the study of imiversal ether 
From his conception of particles of ether the radius r, 
of which should be identical with that of an electron 
the author deduces the diffusion ooefflcient a/p of 

hydrogen for very hard y rays ^ where m* is 

the absolute mass of a hydnwen atom The radius of 
the ether particle thus coloumted agrees well with the 
value derived for the radius of the electron from 
the electro magnetic theory of mass — J M Jasger 
Molecular oonnguiation ana optical activity Methcxls 
results and problems of precise modem measurements of 
high temperatures Constitution and structure of ultra 
manne — C Purkyni The waterfall of nver Zambesi 
Nov 14 — B Vototek Osasonogenio groups From 
ongmal experiments and literature the oeaxrmogauo 
grouping IS shown to be more general, extendi^ to 
groups like CO CH.Cl COCHCl, CCHaTO, 
and many others — F Valentin A new form of t^e 
two rbarnnite antipodes The two ojitical isomendes, 
rhammte trihydrates C,H, 40 , SH,0 are enantio 
morphouB according to Pasteurs me — J BabiCka 
The detennination of protons by means of eleo 
trolysis with the dropping mercury cathode In 
the mvsence of ammonium salts solutions oontammg 
soluble proteins (ovo albumm serum albumm homo 
globm phyto albumm) the eleotrolytio ourrent voltage 
curves registered polarographioally, show sn electro 
reduction at 15 17 volt Hie moreaae of 

current at this cathodic potoitial is proportional to the 
amount of soluble protem Qualitative and quantita 
tive estimation of albumms is theraby possible — R 
NovtCsk Lmn4it from the nune Progo at Klodno — 
V T&ma On the process of closing umbihool blood 
vessels during human burth — J llattsgka and J Mai/ 
The bodily remains of KorM HavU6ek Borovsky 
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Intellectual Co-operation 

T he inquiry into the work of the Committee on 
Intelkctoal Co operation of the League of 
Nations which has recently been earned out by a 
small committee under the chairmanship of M 
Boland Marcel was promoted by the very success 
of the efforts of the Committee in this particular 
field of mtemational co operation Problems were 
being submitted to the Committee m mcreasing 
numbers and a real danger had already uisen when 
the committee was appomted m 1929 that efforts 
in the held of mtellectual 00 operation might either 
overlap unprofitably with tlu efforts of national 
organisation or be spread over so wide a field that 
with the hnuted resources at the disposal of the 
Committee and of the International Institute of 
Intellectual Co operation effective attack on the 
mdividual problems would be impossible No 
question of restnoting the field of co operation or 
the efforts of the vanous organisations already 
participating was raised The existence of a very 
widespread realisation throughout the world of 
learning of the value and need for 00 operation in 
thought if the mterests not only of peace but also 
of art and letters and science are to obtam adequate 
service m a world where pohtics and industry have 
already been internationalised was evident and 
received further emphasis from the inquiry 
The committee s report ( overed the methods of 
work employed in this field and certam reoommen 
dations were made regarding the constitution of 
the Committee on Intellectual Co operation itself 
together with a proposal to appomt an executive 
committee consisting of eight members to moot 
four tunes a year 

In addition a programme of work was drafted on 
broad hnes indicating the order of precedence to 
facihtate concentration upon a selected range of 
problems Included in this programme are the 
development of the exchange of ideas and the pro 
motion of personal contacts between mtellectual 
workers of all oountnes 00 operation between m 
stitutions engaged on work of an mtemational 
character the general study of certam major prob 
lems of mtemational beanng international pro 
teotion of mtellectual rights and in particular the 
propagation by educational methods of the prmciple 
of the League of Nations and a lecommendalaon 
that the mterrupted general inquiry mto the 
position of mtelleotnal life m different oountnes 
should be resumed 

Up to the present the conception of mtelleotual 
CO operabon which has apparently dominated the 
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work of the Committee of JnteUeotoalOo operation 
and of the International Institute is one of oo 
ordmating the mtelleotiial activities of the world, 
improving facihties for mteUeotual life where re 
quired and generally promoting unity between the 
national groups of learning 

This conception, which was possibly the only one 
that a temporary committee with limited resources 
could have adopted is, however, far from adequate 
to the problem as it is now revealed Co operation 
m the held of learning must follow the Imes of co 
operation m the held of industry, and effective 
collaboration must be established between men of 
science of different countries m the solution of 
oertam problems Such a conception would mvolve 
the Institute of Intellectual Co operation becoming 
a kind of international academy where men of 
learmng would assemble, and inevitably much 
larger resources than those at present available 
would be required 

It 18 however, such a eoneeption of intellectual 
CO operation which has inspired the moat sncooaiiful 
efforts in the held of mtemational scienoo, whether 
directed by the Committee on Intellectual Co 
operation or not The success of the health work 
of the League of Nations, as represented by the 
investigations of the malaria commission, the sleep 
ing sickness commission m Africa the Singapore 
Epidemiological Intelligence Bureau, etc , is the 
fruit of dehberate oo operation in a carefully selected 
held, the organised attack by seientiho workers of 
different countries upon a common problem Simi 
lar remarks apply to the aork of the Committee 
itself m such holds as those of bibliography bbrary 
oo operation, the compilation of an annual list of 
notable books, and the inquiry into the durabihty 
of pnnted documents 

The revised constitutions recommended for the 
International Committee and Institute justify some 
hope that they will be more adequate to discharge 
the functions required by this conception of m 
telleotual oo operation There are, however, two 
points on which it is necessary to insist The 
selection of the problems for mtemational oo opera 
tion IS a ontioal factor m determining the success of 
efforts m this held Not only must the range of 
subjects be one commensurate to some extent with 
the resources available, but also it must be one which 
appeals sufficiently to the majonly of the countries 
represented to ensure the loyal energetic sup 
p(^ of the national groups Much of the work 
inevitably must be earned on through the national 
oonumttees and other channels, and any lack (ff 
of understanding between these and the 
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International Comnuttee would undoubtedly be 
disastrous 

Equally important, however, is full freedom m 
selecting the problems for ooKiperation Nothing 
would more surely jeopardise efforts m this held 
than limitations dictated by political considerations 
or prejudice Real oo operation m the held of 
learning is only possible when the form and extent 
of that 00 operation is detenmned by the free 
selection of appropriate problems by the workers 
themselves, inhuenced solely by considerations of 
the available resources and the advantages aocru 
mg to 

It must be admitted that while direct political 
pressure is unlikely, it is difficult to detect or resist 
indirect pressure For this reason the active 
prosecution by the Committee of inquiries concern 
mg the mtemational protection of mteUeotual 
rights IS highly desirable, and there should be no 
I dimmution m the support given to the Advisory 
I Committee on Professional Workers, set up by the 
International Labour Office m 1928, and on which 
the Committee on Intellectual Co operation is 
represented 

For the full service of science or of any other 
branch of knowledge m the international sphere, 
the existence of representative professional organ 
isations m the different countnes having an 
independent outlook and status, is of fundamental 
importance buch organisations are more than a 
mere safeguard against the jiohtical control of 
efforts m the hold of leanung Their contribution 
and participation are indispensable if the work 
of mtellectual oo operation is to be contmuously 
directed m practical channels and the dissipatidn 
of effort m academic or sterile directions is to be 
avoided 

Co operation m thought is an essential condi 
tion of any form of mtemational progress, and 
while efforts in the field of mteUeotual oo operation 
may weU have a powerful mdirect influenoe m pro 
motmg other forms of mtemational oo operation, 
any divorce between learning and action m the 
field of mteUeotual oo operation itself would be fatal 
to such an influence For this reason a much 
closer association between the work of the Inter 
national Committee and that of the national com- 
mittees and of the national professional oiguusa- 
tions IS indispensable, if learning is to exert a 
decisive influence m any field of mtemational re- 
lations, and if the smentifio study of mtemational 
affairs is to be no mere acodenuo formula but a 
vital oontnbution of smenoe m shaping the destiny 
of civilisation 
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Mr Winston Churchill on Miseducation 
My Eady Ltfe a Romng Commuaton By the 
Rt Hon WuMton S ChurohiU Pp 3924-16 
platee (London Thornton Bntterworth Ltd 
1080 ) 21« net 

N ot <»ly out of the mouth of babes but also of 
pubho oharaoters may come wisdom — even 
from a Winston Churchill The autobiography he 
has recently published is full of meat foi the would 
be student of education Obviously being the 
son of his father with the poswbihty of genes — this 
in recogmtion of the Bishop of Birmingham s 
reversion to bionomics— from other peculiar for 
bears he could not be educable m anv ordinarv 
way He has written a most fascinating account 
of hib irresponsible upbringing which should shame 
the devil m all but one of hw schoolmasters The 
book 18 to be studied bv every teacher who desires to 
play an honest hand a warning to every parent 
He went to a most fashionable and expensive 
preparatory school at seven Ho had been so 
happy he says in his nursery with his wonderful 
toys a real steam engine a magic lantern and a 
collection of soldiets already nearly a thousand 
strong At school it was to be all lessons seven 
or eight hours a day except half holidays football 
or cricket in addition At once he was set down 
to master the Jirst Declension— Mensa a table 
mensa O table etc He gives a most amusing 
account of his subsequent interrogation by the 
form master He found the vocative a complete 
puzzle why two meanmgs to the same word — 
why at one time a table then O table 1 Told 
that the latter was used in talking to a table he 
ingenuously and naturally repbed that he never 
did If you are impertinent you will be punished 
let me tell you very severely wastheconclu 
sive leply Flogging with the birch in imitation of 
Eton was the great feature in the school cum 
oulum — the floggings exceeded in severity any 
thing that would 1^ tolerated m any of the Be 
formatones under the Homo Office Being con 
stitutionally unable to learn Latm he had his 
plentiful share of whippmgs So he hated school 
and hved a life of anxiety there during more than 
two yean The greatest pleasure he had was 
reading when mne and a half his father gave 
him Treasure Island which he devoured with 
delight What a book this has been for youngsters 
— well remember how it electrified my children, 
in fact, all of ns, when it came out 

My teachers saw me at once backward pn 
oomotls, reading books beyond my yean and yet 
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at the bottom of the Form They were offended 
They had lam resources of compulsion at their 
disposal but I was stubbcnii Where my reason 
imagination or mterest were not engaged I would 
not or I could not learn In all the tsmve yean I 
was at school no one ever succeeded m malung me 
write a Latm verse or learn any Greek except the 
alphabet I do not at all excuse myself for this 
foobsh neglect of opportumties procured at so 
much expense by my parents and brought so 
forcibly to my attention by my Preceptois Per 
haps d 1 had been mtroducw to the ancients 
through their history and customs instead of 
through their grammar and syntax I might have 
had a better record 

Here the interesting question may well be asked 
Whether customs and history can many way take 
the place of language study ? Surely it is mere 
pretence to say they can The study of a language 
18 Bomethmg apart Classical custom and history 
are profitably studied I venture to think only 
in a language with which the student is familiar 
Waide Fowlei is certain! v the boat of guides to 
Rome 

Churchill fell into a low state of health but was 
only removed from the school after he had a 
serious lUncss ho was sent to a small school at 
Bnghton kept by two ladies in which he found an 
element of kindness and sympathy conspicuously 
licking in his first school Query Should not 
preparatory schools all be m the hands of ladies ! 
He remamed there three yeais and gradually grew 
stronger Ho was allowed to loam things which 
interested bun— hrench History Jots of Poetry 
by heart and above all Riding and Swimming 

He went to Hairow when he was twrelve enter 
mg the inhospitable r^ons of examinations 
through which for the next seven years I was 
destined to journey The whole philosophy of 
examinations is to be read m the following passage 
m which he sets out this theme 

These examinations were a great trial to me 
The subjects which were dearest to the examiners 
were almost mvanably those I fancied least I 
would have hked to have been examined m histo^, 
poetry and wntmg essays The exammns on the 
other hand were partial to Latm and mathematics 
And their will prevailed Moreover the questions 
which they asked on both these subjects were 
almost mvanably those to which I was unable to 
suggest a satisfactory answer I should have hked 
to TO asked to say what I knew They alwam tried 
to ask what I did not know When! would have 
willingly displayed my knowledge, they sought to 
expose my imcnmoe This sort ot tanatment had 
only one resmt I did not do well m examinations 

Yet adaman he has done well m aitw bfe, as do 
multitudes who, like him, fail at sokool In my kmg 
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expenenoe, it u never safe to write down a boy a 
fool development so often waits upon age and 
oppcHiiimty The account which Mr CihurchiU 
gives of his performance at entrance to Harrow is 
most amusing he was unable to answer a single 
question m the Latin paper Yet the head master, 
Mr Weldon, admitt^ him — doubtless upon his 
name He was placed m the bottom form, of 
which he was last of all during nearly a year 
Here comes a golden passage 

“ being so long m the lowest form I gamed an 
immense advantage over the cleverer bow They 
all went on to learn Latm and Greek and splendid 
things like that But I was taught English We 
were considerod such dunces that we could learn 
only English Mr Somervell — a most delightful 
man, to whom my debt is great — ^was charged with 
the duty of teaching the stupidest boys the most 
disregarded thing — namely, to write mere Engbsh 
He knew how to do it He taught it as no one else 
has ever taught it Not only did wo learn English 
parsing thoroughly, but we also practised con 
tmually Engbsh an^sis Mr Somervell had a 
system of his own He took a fairly long sentence 
and broke it up mto its components by means of 
black, red blue and green inks Subject verb 
object Relative Clauses Conditional Clauses Con 
junctive and Disjunctive Clauses' Each had its 
colour and its bracket It was a kind of dnll 
As I remained in the Third Form {p) three times as 
long as anyone else, I had three tunes as much of it 
I learned it thoroughly Thus I got mto my bones 
the essential structure of the ordinaiy British 
sentence — which is a noble thing And when m 
after years my schoolfellows who had won prizes 
and custmotion for writing such beautiful Latin 
j^try and pithy Gteek epiOTams had to come 
down agam to common English, to earn their bvmg 
or make their way I did not feel myself at any 
disadvantage Naturally 1 am biassra in favour 
of boys learning English I would make them 
all learn English and then 1 would let the clever 
ones leam Latm as an honour, and Greek as a treat 
But the only thing I would whip them for is not 
knowing English I would whip them hard for 
that ’ 

I would force this passage upon the attention of 
every English teacher and whip him hard until he 
masked its meaning and acted m its spirit In 
one of the schools with which I am connected, m 
which the cumoulunf had been mitirely claaaioal 
and mathematioal, several years ago the decision 
was taken, partly owing to my insistenoe, to substi 
tute English for Latm m the Lower School and 
then to enforce Latin only upon boys of distinct 
hterary abihty The attempt was a failure bo 
cause the classical masters would not and oould not 
teach English so they soon reverted to their early 
evil oourae of generd Latin torture The ezpen- 
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ment has been an mteresting one, oonfinmng my 
suspcion that Latm needs but a leaser level of 
mtelhgenoe m the teacher, also explaining the 
failure of our schools under classioal leadership 
As a teacher, m my own subject, I have always m- 
sisted upon training m English composition being 
made part of the course — with httle result, 1 feai, 
as an example, judging firom complamts such as 
that made recently by Sir Wilham Pope The time 
IB at hand, however, when we must recognise our 
own language and those of other modems 

Winston Churchill spent four and a half years at 
Harrow, three in the Army class Officially, he 
never got out of the Lower School He had a 
wonderful memory While apparently stagnating 
m the lowest form he gamed a prize open to the 
whole school for reciting to the head master twelve 
hundred lines of Macaulay s Lays of Ancient 
Borne ’ without making a single mistake He 
passed the prehmmary examination for the Army, 
while still almost at the bottom of the school 
Here — ^let all mark this — his nursery toys came 
m He was embarked on a mihtary career This 
orientation he says, was entirely due to his col 
lection of toy soldiers He had ultimately nearly 
fifteen hundred He teUs how he arranged his 
forces how his father one day made a general m 
spection and studied the scene with a keen eye 
and captivating smile At the end, the father 
asked him if he would like to go mto the Army 
Thinking it would be splendid to command an 
Army, he said Yes at once and was taken at 
bis word He afterwards leamt that his father 
had thought he was not clever enough for the Bar 
However the tov soldiers had turned the current 6f 
Ins life 

It took him three tnes to pass mto Sandhurst 
He has much to say about Latm and mathematios 
and examinations m this connexion, that should 
be of great interest to teachers generally At the 
close of Ins career at the Royal Military College, he 
bad been nearly twelve years at school 

Thirty six terms each of many weeks (mter 
spersed with all too short hohdaw) during tke 
whole of which I bad enjoj^ few gleams of success, 
m which I had hardly ever been asked to leam 
anything which seemed of the slightest use or 
mterest, or allowed to play any game which was 
amusing In retrospect thm years fonn not only 
the least agreeable, but the only barren and unhappy 
period of my life I was hapOT as a child wrth 
my toys m my nursery I have been happier 
every year smoe I became a man But this mter- 
lude of school makes a somloe grey patch upon 
the chut of my journey It was an unending ipell 
of worries that did not seem petty, and m toil 
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unoheered by frmtion a tune of discomfort re 
stnotion and purposeless monotony 

I irould far rather hare been apprenticed 
asabncklaver smate or run errands as a messenger 
boy or helped my father to drees the front anndows 
of a grocer s shop It would have been real it 
would have been natural it would have taught 
me more and I should have done it much better 
Alao I ahoutd have got to knote my fiifher f which 
would have been a joy to me 

Certainly the prolonj^ education indispens 
able to the progress of Society is not natuial to 
mankind 

Cannot wo make school— natural to mankind * 
Surelv we must ' Surely we could if sympathy 
and scientifio thought were brought to bear upon 
the task ' 

The desire for learning came upon Churchill 
when he was necu-lv twenty two a cavalry of9cer 
at Bangalore It is a fascinating and suggestive 
story Ho had picked up a wide vocabulary but 
caught himself using many words the moaning of 
which he could not define precisely (We all do 
this but how many recognise their deficiency ) 
He had heard a fnend say C hnst a Gospel was 
the last word in Fthics This sounded good but 
what were ethics They hod never been men 
tioned to him at Harrow or Sandhurst There was 
no one at Bangalore to tell him about ethics for 
love or money Other similar needs pi eased upon 
him Someone spoke of the Socratic method 
What was that * Then there was history He 
had always liked history but at school was given 
only the dullest driest pemmioanibed forms like 

The Students Hume How true is this and 
not of history alone So he set himself to read 
history philosophy economics and things like 
that The effect upon him is summansed in the 
following most noteworthy statement 

When I am m the Socratic mood and planning 
my fiepnbhc I make drastic changes m the educa 
tion of the sons of well to do citizens When they 
are nxteen or seventeen f they begm to learn a oraJre 
and to do healthy manual labour with plenty of 
poetry songs dwcing drill and gymnastics m 
their spare time They can thus let off their 
steam on something useful It is onlv when they 
are really thirsty tor knowledge longing to hear 
about things that I would let them go to the um 
vemty It would be a favour a coveted pnvil^ 
only to be given to those who had either proved 
their wwtii m factory or field or whose quahtiee 
and zeal were pre mnment However this would 
upset a lot of things it would cause commotion 
and bring me pomaps m the end a hemlock 
drau^t 

* n k Botworttw tM nowlim doM Oiiirdim maatioa hsT^ 
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May we not hope that it is not too late for him 
yet to qualify for that draught 1 Why not make 
himself Minister of Fducation in the next Govern 
ment then following Christ s example clear out 
the money changers from the school temples 
The one strange thing is that nowhere m the book 
18 the slightest reference made to the part played 
by natural science and scientific method* in 
our affairs beyond the vague statement 

I wonder often whether any other mneration 
has seen such astounding revolutions of data and 
values as those through which we have hved 
Scarcely anything material or established which I 
was brought up to bcheve wvi permanent and 
vital has lasted Fveiything I was sure or taught 
to be sure was impossible has happened 

Is the explanation faulty schoolmg or mnate 
disability — such as that shown towards learning 
Latm ? 

To me the book seems to be the most fasomating 
and important contribution to the study of educa 
tional practice of recent times showing as it does 
the great need of an entire departure m method 
On all grounds it » to be commended both to 
teacheis and parents of sufficient mtelhgence to 
read between the Imes and ponder the lessons it 
conveys with sufficient courage to defy present 
soul killing school conventions 

Hbmby h Abmstbono 

Applied Optics 

(1) Appltcatums of IrUerferometry By W Ewart 
Williams (Methuen 8 Monographs on Ffiiysical 
Subjects ) Pp vn + 104 (London Methuen 
and C o Ltd 1930 ) 2s fid net 

(2) An Introduction to Applied Optics By Prof 
L C Martin (The bpociahsts Senes ) Vol 1 
General and Physiological Pp ix + 324 (London 
Sir Isaac Pitman and Sons Ltd 1630 ) 21« net 

(3) The Use of the Microscope a Handbook for 
Boutine and Research Work By John Belling 
(McGraw Hill Publications m the Agncultu^ 
and Botamoal bcienoes ) Pp xi + 316 (New 
York McGraw Hill Book Co Inc Londmi 
McGraw Hill Publishmg C/o , Ltd 1930 ) 20s 
net 

(4) Lecture Expenments m Optics By B K 
Johnson Pp 112 (London Edward Arnold 
and Co , 1630 ) 8s fid net 

T he value of all branches of physics to industry 
is becoming more and more obvious every 
year, and manufacturera ate finding that many 
important processea hitherto earned out empino* 
ally by thur workmen, by methods depending 
2ol 
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solely upon previous expenenoe, can be controlled 
with far greater certainty by the use of physical 
apparatus Among these controls there are many 
based more or less dnectly upon apphcations of 
optics, and the books under review oontnbute to 
the study of these apphcations 

(1) This IS more particularly true of the first 
of the above books, upon the applications of inter 
ferometry, in which is given very concise explana- 
tions of a set of closely allied phenomena which 
have many important apphcations in metrology, 
m the study of spectra, and m the final surfacing 
and testing of lenses, lens systems, and pnsms 
Interferometry has recently been brought mto 
special prominence due to the famous exponmonts 
of Michelson and Horley, which have led to a 
revolution m our conception of the umverse through 
the theories of relativity, largely suggested by and 
founded upon those oxpenments 

After a general mtroductory chapter, the author 
deals successively with mtorference phenomena 
under the following classification (a) From a pomt 
or line source as m the Rayleigh mterferometer 
and diffraction gratings, (6) involving a division 
of amphtude (Newton, Brewster, and Janun) , (c) by 
Michelson’s method , (d) by simultaneous division 
of amfditude and wave front (Fireau, Twyman 
and Green, Kdster), (e) mvolving multiple beams 
(Fabry and Pftrot, Lummer) 

This classification, while not free from onticism, 
will be of assistanoe m enabling the reader to dis 
tinguish between the different vanetiea of pheno- 
mena which oan be produced — and no one can 
help being struck by the many types of mteiferenoe 
which are possible and by its numerous apphcations 
Each of the six chapters is followed by a valuable 
list of references to origmal papers on the subject 
of the chapter 

(2) We have m Dr Martm s “ Applied Optics ” 
(of which this 18 aimounoed as the first volume only) 
a general theoretical and practical treatment of 
the subject, which is based throughout on the ray 
or geometnoal basis In d^ending this mode of 
treatment, he rightly says that “ the wave theory 
18 no nearer ‘ reahty ’ than the ray It telte us 
nothing as to what actually happens m the region 
of the focus ” 

In the first two chapters are obtained the formula 
fw lenses, single and m combination, and examples 
are given of tngonometnoal ray traoing Giap lu , 
on the “ Phyaioal Study of Light ”, deals bnefiy 
with difihaotaon, mterferenoe and its effects, radia- 
tion, and absorption In the next chapter the 
aberrations of optical systems ace dealt with — the 
No. 8191, Yob 126] 


sine condition, Seidel’s aberrations, Fetsval’s 
condition, witii their formula , but for the cal- 
culation of aberration-free systems the student is 
referred to Conrady’a well-known “ Applied Optics 
and Optical Design ” In Chap v the author 
describes the eye uid its properties, but he returns 
to physical optics — polarisation, crystalli^raphy, 
dispersion achromatism, and lens working — m the 
next two chapters , we should have thought that 
these chapters should have preceded Chap v , for 
in the last chapter he deals with visual optics and 
the correction of defective eyesight 

All this IS treated clearly and carefully and with- 
out the aid of higher mathematics , it should prove 
of very groat assistance, not only to the ordinary 
students and those who desire to proceed to the 
higher braniJios of applied optics and optical 
design, but also to those who wish to understand 
thoroughly the refractive errors of the eye and 
their correction 

(3) The third book is essentially a practical one, 
giving empirical directions for the management 
of the microscope It is probably not too much 
to say that the greater percentage of the users of 
the microscope do not know how to take full 
advantage of the wonderful instrument with which 
the manufacturers have provided them The 
modem objective is perhaps one of the greatest 
products of mventive skill to be found m any held, 
and, when used as it should be, u a marvellously 
perfect instrument Indeed, the workmanship of 
the lenses and their mounting are usually so good 
that the objective can generally be relied upon to 
give images which approximate closely to those 
theoretically possible , but only by close attention 
to every detail of mampulation u it possible to ob 
tarn such an image, and this, of course, is especially 
true of the high power unmorsion objective 

It IS m the management of the ill uminatin g 
system that most users of the miorosoopa fail 
For some twenty ot thirty years there was great 
oontroversy as to the correct method of ill umina tion 
for high-power work, but it is now generally agreed 
that each pomt of the object should be iHuminated 
by a cone of light foou^ as sharply as possible 
upon it For this, a well corrected sub-stage con- 
denser must be employed to focus the souroe of 
light upon the object, and the aperture of this cone 
of light should be nearly as large as the aperture 
of the objective, if the objective is to be used to 
its full advantage In Belling’s book, the methods 
of oentnng and foousmg the oondenm, the nurrpr 
to be used, the type of lamp with its ground-glass 
screen and duqihragm, the aperture of the incident 
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oone of li^t, the use of colour screens, ore all fully 
troated, with directions which no one should And 
difficulty in following 

In the first six chapters the seyeral typra of 
microscope are described, but there appears to be 
httle guidance to the purchaser of the instrument 
as to the type which would best suit the work for 
which ho IS proposuig to use it Then follow the 
chapters on illumination, light filters, the condenser, 
the mounting of objects, the objective and other 
cognate subjects , m all, there are twenty seven 
chapters The more important chapters are 
summarised, and there is also added to several of 
them a list of rules There is thus a good deal of 
repetition which some readers will think unneoes 
sary, but it may be helpful in impressing the 
necessary steps upon the beginner No attempt 
IB made to give anv theoretual discussion of the 
rules recommended , there appears, for example, 
to be no reference to the size of the diffraction disc, 
and no explanation why the limit of rosolvmg 
jiowor should depend upon the working aperture 
Rules are all given empirically 

The book is wntten by a practical user of ex 
penenoe, and should be valuable to anyone who 
finds himself confronted with a complicated piece of 
apjmratuB, usually with very httle reliable help 
There is added a glossary, and a lut of 157 refer 
enoes to books and papers on the use of the micro 
scope 

(4) The fourth book is mtendod for the use of 
a lecturer or lecture demonstrator m optics, and 
explains how the fundamental lecture experiments 
should be set up for class teaching Projection 
experiments illustrating the laws of reflection and 
refraction and the passage of light through prisms 
and lenses are described m a thoroughly practical 
manner , m most cases diagrams are given, often 
also descriptions and photographs of the apparatus 
to be used These experiments are followed by the 
more difficult projections of mterferenoe, diffrac 
tion, and polarisation phenomena The npple 
experiment and the projection of a flat soap or 
celluloid film would be much improved by the use 
of a large convex lens, say 4 m , 6 m , or even 8 m 
diameter with a focal length of 20 m to 80 m , 
placed over the npple tank or film , the distances 
should be so arranged that this lens should either 
focus a slightly divergent beam from the lantern 
on the aputure of the projecting lens, or form an 
image of the arc itself upon tiie lens without the 
mterpoaition of the ordinary lantern condenser 
The beam should be reflected down through this 
large lens, on to tiie film placed horuoittally , the 
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hght that IS reflected back bom the film passes a 
second time through the lens, and just before it 
reaches its focus it should be reflected forward by a 
prism mto the projecting lens When the pro- 
jecting lens IS being used for the projection of 
npples, an ins diaphragm placed m or near it 
will help to mtensify the image and show up the 
npples BSC 


Hydrogen Ion Concentration of Plant Cells. 

Hydrogen ton Concentratum in Plant CeUa and 
Ttasuea By Prof James Small (Protoplasma- 
Monographien, Vol 2) Pp xii+421 (Berhn 
Gebruder Bomtraegor, 1926 ) 30 gold marks 

T he difficulties in the way of determimng the 
hydrogen ion concentration of the intenor 
of plant cells are groat and they have retarded 
any real advance in our knowledge of the opera- 
tion of hydrogen ion concentration as a factor 
governing the activities of the cell Of the three 
more obvious methods, the most attractive, that 
of using micro electrodes, has proved unsuitable 
even in the case of single cells, as apparently the 
results are liable to be affected very consider- 
ably by the oxidation reduction potential of the 
protoplasm A second method, that of measuring 
the hydrogen ion concentration of the expressed 
plant sap, has been much used, in spite of the 
known objections that it allows loss of carbon 
dioxide and also represents matenals from cells 
of very different types, as well as from different 
parts of the same cell The third method, that 
of examining the behaviour towards a suitable 
range of indicators of sections of plant tisiiie, 
has been largely used and developed by Prof 
Small and his collaborators, and in this volume 
he Bummansee the results they have obtained, as 
well as the information available from other 
sources 

The data thus brought together are repre- 
sentative of a very wide range of plant types, and 
they mclude the reactions of the various tissues 
in the organs examined, as well as observations 
on the diurnal and seasonal variations In regard 
to the latter, it is shown that the general tendency 
of plant tissues is to be more and m wmter (fo 
the other hand, the external cells, which are gener- 
ally more acid than the mner ones, tend to have a 
lower acidity m winter Of equal mtoest is the 
author’s discnsaion of the hydre^en ion concentra- 
tions of different parts of the same cell, and Hie 
observation that the cytoplasm and vacuole may 
have widely diffenng pH values Thus m the 
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more acid cells of potato stems, for example, 
the cytoplasm was pH 6 9, the vacuole sap 
pH 4 8-6 2 

Of great value also is the discussion of the 
buffer systems responsible for the regulation of 
acidity m plant sape The plants examined all 
differ in detail, but the present data show that the 
phosphates and bioarbonatee, together with the 
salts of orgamo acids, exert with the free acids a 
predominant influence m regulating the pH of 
the sap The systems present vary, of course, 
with the plant mvestigated In sunflower, the 
rather feeble buffering effects are apparently due 
to phosphates chiefly In apple jmee, malates and 
maho acid appear to play a predominant part The 
bicarbonate system so charactenstio of ammal 
tissues appears to be much less important in 
plants, which is not pirhape surprising in view 
of the groat metaboho differences between plant 
and ammal The contmuation of this work will 
be awaited with great interest by plant physio 
logists, nho are, in the meantime, under a great 
debt to the author for marshalling the available 
masses of data into an intelligible and convement 
form W H P 


Our Bookshelf. 

The Law of Avtation By Dr G D Nokes and 
Dr H P Bridges Pp xix+220 (Tjondon 
Chapman and Hall, Ltd , 1030 ) 12« 6ef net 
Tms book is divided mto two sections, dealing 
with conditions of peace and war respectively 
Part I , “ Peace ’—which naturally deals with the 
laws, both national and international, governing 
civil aviation— IB as satisfactory as any pubhcation 
can be at present, remembering the state of flux 
m which aviation must inevitably be for many 
years yet For example, the authors mention 
that the British Order in Council of 1923 “has 
been amended smoe that date not less than ten 
times ” 

The flrst part, dealing with British law, is clearly 
and fully set out, aid constitutes an excellent 
standard text book on the subject as it stood at 
the date of issue, but it should be road subject to 
alterations by ^e flood of subsequent amend 
ments ' 

The chapters on mtemational law are lees 
defuute While the book sets out the laws, both 
ratified and otherwise, it neoessanlv caimot always 
give an account of interpretations of these that have 
not yet amen Unhappily, many nations to-day 
are usmg these laws oostouctively, in a manner 
directly opposed to the obvious spirit of them 
The chapter dealing with regulations for safety 
m flight, both for siuworthmeBB of aircraft and 
navigation rules, are in a happier condition 
These regulations are now tending towards unifioa- 
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tion between the more important nations, and it is 
possible to discuss them with more confidence 
Part II covers the regulation of military aero- 
nautics m war and neutrahty It automatically 
divides itself mto two broad divisions The 
ordinary reccgnised rules of combat, modified as 
necessary to suit aircraft requuements, are obvious, 
and the authors’ mteipretation of them is quite 
defimte The type or warfare peculiar to air- 
craft — as, for example, bombing of towns, the 
exact rights of an airman escaping from a wreck by 
parachute, etc —can only be covered by expressions 
of opmion Even so, such opmions are valuable 
coming from legal experts, as both writers are 
This section is provocative rather than informative, 
and it 18 of the utmost value if read from this pomt 
of view 

Lekrbueh der chemwchen Phynk Zughwh dntte 
Auflage dee Orundrtssee der jihynkal%ach«n 
Chemu ” Von Prof Dr Arnold Eucken Pp 
XVI 1037 (Leipzig Akadcmisohe Verlags 
gesellschaft m b H , 1930 ) 66 gold marks 
Prior Euokbm’s book ‘ Qrundnss der physika- 
lischen CJhemie ” has now developed into a ‘ Lehr 
buch der chomischen Physik” 'The change of 
title follows naturally from the fact that the physical 
aspects of chemistry have developed so rapidly m 
recent years as almost to obhterate the boundary 
between the two subjects Thus, on one side, 
thermodynamical theory has led to the replace 
ment of concentrations by activities , on another 
side, quantum theory has made the specific heats of 
Buhtls a matter for complex physical investigation , 
and finally, the apphcation of spectroscopy to the 
problems of atomic and molecular structure has 
made it necessary to include a treatise on opties m 
every work devoted to the study of physiccJ chem- 
istry Whilst, therefore, space must still be found 
for the famihar concepts of mass action and the 
phase rule, there is an irresistible tendency for books 
on physical chemistry to become even more phmoal 
m character, until they become m fact books on 
chemical physics instead of physical chemistry 
Prof Eucken’s book covers more than 1000 pages 
and IS therefore almost at the extreme limit of bulk 
for a text book to be read tn extenao, even by an 
advanced student in physical chemistry Any 
further expansion would ahnost mevitably relerate 
it to the class of works of reference, from which 
particular chapters may be jneked out for special 
study Indeed, it already has distinct ments from 

the latter pomt of view, smoe the author has been 
able to give an account cd band spectra, and of some 
other rapidly developing knee of research, which 
may be of rl^ service to those chemical students 
who follow the progress of modem physios with 
difiSonlty and with much retardation A transla- 
tion into English would, however, very greatly 
enlajm the scope of its usefnlness both in Great 
Britain and m the. Umted States, smoe it is a 
senous handicap to be obh^ to read m an un- 
familiar language a book of such a size and on a 
subject which cannot be made easy, even m the 
bands of the most competent teacher 
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Handbvch der btolog%schen Arbettamethoden Hot- 
ausmgeben von Prof Dr Emil Abderhalden 
Liet^ng 309 Abt 9 Methoden zur Erf orach 
vng der Leiatvngen dea ttertachen Organtamua 
Toil 2. Halfte 2, Heft 3 Methoden, der SUae 
muaerbtologte Pp 1385 1649 (Berlin and 
Wien Urban and Schwarzenbeig, 1929 ) 9 gold 
marks 

Ths present xiart of this very useful work is con 
oemed with methods of research in fresh w^ter 
biology and contains chapters on a vanoty of 
subjects by well known workers The portion by 
Dr W M Rylov on the Limnoneusten is perhaps 
one of the most mteresting as it deals with a subj^ 
only com^ratively reuintly brought mto promm 
ence The study of the biology of those organisms 
which have to do with the surface film is rapidly 
becoming more and more developed, thanks to Dr 
E Naumann, who suggested the term nouston ’ for 
the life in this particular habitat Very special 
methods are here required, for those of the orclinary 
plankton worker cannot be used 
The most important members of the limno 
neuston are bacteria monads, and kuglena, which 
hve in masses and cause a vanety of colours on the 
water surface Larger forms may also occur such 
as small Entomostraoa and insect larvse This fdm 
life 18 often at its maximum in the ( arly morning 
hours, lessening in the afternoon and sometimes 
broken up m the evening A wmdkss day is bt st 
for collecting Even an oil immersion lens is in 
eluded m the list of desiderata for the excursions of 
the out of door research worker 

Other sections deal with the collecting and culture 
of Bryozoa, culturing of phyto plankton and zoo 
plankton, methods of manuring aquana, ponds, and 
mkes, measurement of the penetration of light mto 
the water by photoelectric cells, and methods of 
studying plant and animal communities Dr E 
Naumann s chapters on the breeding of phyto 
plankton Cladocera, Ostraooda, Coiiepoda, and 
pelagic Rotatoria are specially good and give a largo 
amount of information in a small space 

The Trvth about Publxahing By Stanley Unwin 
Third edition Pp 359 (London George 
Allen and Unwm, Ltd , 1930 ) 7« Od net 
Thsbk was a time when the craft of publishing 
was legarded as something as mysterious as the 
‘black art’, and perhaps scarcely less suiistor 
Even to day the misunoerstandmgs aie scarcely 
oleai^ up and the ‘ man m the street ’ is stiU 
under the impression that the publisher is out to 
fleece the poor author while making enormous 
profits for himself The only way to remove that 
mpression is for the publisher to display his 
whole craft— frankly to lay all his cards upon 
the pubhe’s table and this is what Mr Stanlev 
Unwin has done In this book he describes with 
utter fldehty the reception and reading of manu 
scripts — ^with well merited praise of the publisher's 
reader , the ‘ casting off and estimating of 
costs , the publishers dealings wnth the author 
m all farms of agreement , the craft of book pro- 
duotioD , the busmess dl sellmg and adtertumg , 
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questions of copyright and ‘nghts' generally, 
pubhoity, reviewers’ copies, free copies, and 
hterary agents 

All that Ml Unwin says is true, and frank^ 
and wisely he says it The publisher has a difficult 
and responsible task Ap^ from his techmcal 
and complicated business, he must have tact to 
deal with autbois, a flair for what the public 
wants, judgment and sound hterary taste — or at 
least the power of making right decisions from 
the reader s ’ estimates — and, above all, a real 
desire to publish what is woith publishing Mi 
Unwm’s bmk has already gone a long way towards 
developing a right understandmg of the publisher’s 
aims and work, and must be of the greatest help 
to the mexpciienced author The present writer, 
being himself an author publisher, and thus able 
to see both sides of the publishing question, is 

§ lad of this opportunity of congratulating Mr 
tanley Unwin on wntmg so true and valuable 
an expoution 

Alluvium (hundsAtzheher und Programmatiaehea 
zur Geoloffie der junqaten erdgeaehichilichen Epoehe 
Von Kurd von Bulow Pp vui f 178 (Berhn 
Gobruder Bomtraeger, 19M ) 13 50 gold marks 
Thf author uses the term alluvium ’ in a strati 
OTaphical sense, to include both the epoch that dates 
from the beginning of the last retreat of the ice and 
the vanons deposits which have been formed — and 
still arc Ixing formed— m different parts of the 
world during this unhmshed epoch Without going 
into great detail, a verv clear and concise summary 
of our present knowledge of post glacial deposits is 
presented Geographical distribution, relations to 
climate, petrological characters stratigraphical sue 
cession, and biological considerations all receive 
tbcir due renogmtion The descriptions of the de 
posits themselves are based on a cross classification 
of climatic rones against facies The latter include 
sub aenal (eeolian and soils) sub aqueous (fluvta- 
tile and lacustrme) organic glacial and fluvio 
glacial „ marine and littoral and volcanic So far 
as practicable, each of these mupe is desenbed m 
turn for the polar, tropical, desert, and temperate 
zones 

The method is a valuable one, for not only is it 
well designed to ooier the whole field, but it also 
bnnm out the many gaps that still remam to be 
hlled up by further exploration and research To 
afford an ideally sound basis for comparative stratK 
graphy and palieoolimatology, the changing char 
acters of each facies as it is traced over the whole 
earth should be thoroughly known This ideal is 
being actively pursued m the study of soils and 
peats, but even for these important facies it is still 
impossible to give a satisfactory world survey 
The book can be cordially recommended It pre- 
sents a well balanced picture of a vast and ever- 
growing subject, and contains the very useful soil 
mw of the world ^pared by W Holhrtem for the 
" Handbuch der Bo^nlehre ” Not least of its 
mOTits from our pomt of view is the clarity of tile 
style , the mvolved sentences beloved of many 
German authors are here notably ran 
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Letters to the Editor 

h* Editor doe* not hold InmodJ rtoponoMo tor 
optntont ecBpresood hy hu oorreipondents Nnthor 
otw ho vndortako to rotvim, nor to eorreopond with 
the wntera of, rt^eeted manuocnpta intended for this 
or any other part of Natitbk Vo notice w taken 
of anontfmoue eommumeatione ] 

Effect of Internal Streea on the Magnetic 
SiiaceptiblUtjr of Metala 

Thx effect of cold working or internal atreea on the 
dnuuty, eleotno reeiatanoe, elaatio ooiutante, thermo 
eleotnoity, etc , for various metals and alloys has been 
a favounte subject of mveatigation, but few expen 
ments have been made to ascertam the effect on the 
mamotic susceptibility of metals We have been 
wo&mg at this subject for a considerable tune and 
have found quite recently the extremely important 
fact that the diamayietio susoeptibihty of a metal 
belonging to the cubic system decreases m a marked 
degree by cold working emd that, by a severe cold 
working, the susceptibility of copper is changed from 
diamagnetic to paramagnetic 

The cold wonung was given to metals by means of 
a large press, the total maximum pressure of which 





amounted to 300 tons, or 300 000 kgm All the necee 
saiy precautions for preventing the direct contact of 
the specimen with iron pieces, by washmg it with 
acid, alcohol, etc , were taken The measuranent of 
susceptibihty was made by means of Weiss s electro 
magnetic method (Honda s * Magnetic Propertiea of 
Matter (1928), p 1 20) Two of the most important 
cases are reportM below 

(1) Copper x~ -0 088x10*, a weak diamag 
netic metid In general, the density of a metal 
diminishes with an mcrease of the degree of cold 
working or that of mtemal stress Henoe we may 
take the change of doisity caused by oold working 
as a measure of the mtemal stress fhg 1 shows a 
relation between the susceptibihty and the density 
for different degrees of cold wortung 

It IS a remarkable fact that during the change of 
density from 8 921 to 8 887, the magnetic susMpti 
bihty of copper changes from diamagnetic to para 
magnetic Turn fact that this change is a true one 
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was oonffimed by an anneal mg experiment It is 
well known that mtemal stress m copper is oom> 
pletely released by annealing it at 800* , hence the 
cold worked copper specimen was vacuum sealed 


pc 



m a small pyiex glass vessel and its susceptibility 
at different temperatures was measured during a 
very slow heating and coohng The result is shown 
m kig 2 The paramagnetic susceptibihty of the 
oold worked copper rapidly decieases m the range 


X 



230° 380*, where the mtemal stress is released, and 
takes its original diamagnetio value -0 083x10-* 
at 800* During coolmg, the suso^ibihty remains 
almost constant down to room temperature 
(2) Silver x - 0 200 x 10-*, a efiamagnetw metal 
Fi^ 8 and 4 show similar curves corresponding 
to Figs 1 and 2 respeotivdly Thus, durmg the 
change of density from 10 489 to 10 489, the dia 
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magoetio muoeptibdity ohanges from -0 200 xlO-« 
“ X 10 • Frew the oouree of the curve, it 

night be expected that at an extrecoely high otreM 
(density =c 10 865) the snaoeptibility of oola worked 
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rio 4 Cold workad lUver 

Sliver will change from the diatnagnetic to a para 
magnetic Tlie annealing exjionmeiit (Fig 4) shows 
also that the change is a true one 

Thus we have now two examples m which the 
magnetic susceptibility of a substance changes its 
sign with external conditions namely tin and copper, 
the former (fo p 134) changes its sign with tempera 
ture and the latter with mtemal stress 
According to Honda s theory of magnetism (1 c , 
p 186) the magnetic susceptibility of a substance is 
the sum of a paramagnetic term x, and a iliamagnetio 
One Xit that is, 

X“X. -X4 

By applying a stress to a metal its density diminishes, 
and this cause an mcrease of x* by the decrease 
of mutual action among neighbouring atoms (le p 
181), and also an mcrease of xs by an mcrease of 
bound electrons (f o , p 186) at the cost of free 
electrons, so that m the case of diamagnetic metals 
the difference -(xj-X») may numenoally deoiease 
as m the case of silver and may even become positive 
as m the case of copper, provided that the rate of 
mcrease of x, is greater than that of x, 

Kotab5 Hohda 
Y oSOMATStT SBnnTXJ 
Research Institute for Iron, Steel, and 
Other Metals, 

Sendai, Japan, Oct 27 


Effect of a Direct Current on the Frequency of 
a Sonometer Wire 

Iv a oommumcation m Hatubb of May 81, p 819, 
Meesrs D V Qogate and Y G Naik deaonbe an 
experiment showing that a vibrating sonometer wire 
undergoes a lowering m frequency when placed m a 
DO ciromt They aflSimed that this unexpected 
result was due neither to the heating of the wire nor 
to a magnetic action, but at the time offered no 
expkmation of the oause In their expennient a sono 
meter wire was tuned to the frequency of ui electric 
ally driven fork so that synchronous vibrations ent a 
lai^ amplitude were set up m the wire When a 
direct ourrent wae sent through it, the amplitude was 
imm e d i a tely reduced, and could be restored again to 
its ongmal width by ahortemna a httle the <&tanoe 
between the bridges, thus sbowmg that the frequency 
of the wire had been lowered 
ThiB eeominf ^ y mecqilioable phenomenoii aroused 
some interest m this laboratory, and at Hie saapstion 
No.3l9I.Voi, 120) 


of Dr 8 J M Allen a detculed mvesti^fation wae 
earned out It was found that there is nothing 
mystenous about the effect It is simply the result 
of a decrease of tension m the vibrating portaon of 
the wire due to thermal expansion and the friotaon 
at the bndge This explanation can be verified by 
the following expenments 

(1) The experiment of Messre Qogate and Naik 
was repeated and similar results were observed 

(2) To test the effect of heatmg on the wire, a still 
wire was strung parallel and close to it When a 
current was sent through this still wire a decrease m 
amphtude of the vibrating wire, similar to that of 
the previous experiment, was observed However, 
whm a sheet of mioa was mterposed between the two 
BO as to out off immediate heat transfer, the passage 
of a current thiou^ the still wire produced no change 
in amplitude The effect of heating was further 
tested by holding a hot rod close to the vibrating 
wire A change in amnlitude and aooompanying 
change m frequency, similar to that produced by the 
ourrent was at once observed, thus snowing that the 
change in freiiuonoy was duo to heatmg 

(3) 'Ihefaxedcnclof the wire was attached to a small 
spring balance which was flrmlv clamped to the fibat 
bridge Tension was maintained by a weight and 
pulley When a current was sent thmugh the vibrat 
mg wire a displacement of the pomter on the balance, 
as viewed through a low powered mioroseope, m 
dicated a decrease in the tension of the vibrating 
portion When the currant was broken the pomter 
moved back to its origin^ position Thu proves 
that the frequency u lowered by a decrease m tension 
A curve plotted with change m tension as ordinates 
and current as abaoisa« takes the form of a parabola, 
but if the square of the ourrent u used as absoisste 
the result u a straight Ime showing that the change 
M directly proportional to the heatmg of the wire 

Wires of different matenals were used It was 
found that for those having large expansion ooeffl- 
cients the tension change was greater tWi the oorre 
spending chai^ for wires having small expansion 
ooefilcients mr example the tension change for 
Oerman silver having a coefBcient of 0 000018, was 
almost twice as mat as that for steel with a ooefiOcient 
of 0 000010 This shows that the change m tension 
u dependrait upon the expansion of the wire 

As the wire exnwids and moves over the bndge its 
motion u opposed by the fnotion of the bnd^ so that 
the slack m the wire u not all taken up by the weight 
The tension m the vibrating portion, then, will dSto 
from that on the opposite side of the bndge by an 
amount equal to the motional force at the bndge 

(4) To test the effect of the bndge fnotum, the 
sonometer was placed m a vortical posibon and the 
bndge replaced by a pulley, thus reduemg the fnotion 
to a minimum Then when a ounrent was passed 
through the vibrating wire, no ohange m amplitude, 
and consequently no chon^ m frequency, could be 
detected, even though lai^ currents were pnsnnd 
through the wire 

Quantitative results will be published elsewhen 
Roiamd SoBAmar 
(Laws Fellow m Physios). 

Umversity of Chnouinati, 

Nov 13 

A Bloloftical Station for tho Rod Saa 

Thb Red Sea is one of the most mteresting m the 
world, and the usefalneas of a biologioid stobon on 
its riiore soarody needs emphasis Owing to its 
peculiar physicail features-Hdeaert coasts and a 
shallow BUI separsbng it from the Indian Ooean — 
warm water, with acbve ooral gnywth, and, with 
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that, the Indo-Pacifio fauna, extends much farther line only a few miles to seaward. Our buildings will 
north than in any other sea, vigorously growing reefs be on a raised coral reef, the flat surface of wmoh is 
oooumng even at the entranoe to the Gulf of flues in dismtegrated into a gravelly sand ; below is a little 
latitude 28° N. Living oorals and Ali^naria of beach, and reef flats with weeds and marine phanero* 
tropical genera are to be found oven at Sues, while gams, with scattered oorals and ^oyonaria along its 
at a point a few miles south is a bed of at least six- sdge. A short distance to sea is as ocAutiful a coral 
teen species of coral with four of Alcyonana ; corah bS as I have seen anywhere, rising to the surface 
may, however, grow without any reef fommtion,^ and to form a reef flat of the simplest construction. The 
it u doubtful whether a growing reef exists within outer reefs are of greater age and more complex 
the Gulf of Sue*. oonstmotion, with a different fauna of oorals; while 

_-.ough much has been done on coral variation, of the Alcyonana, for example, Tubipora grows in 
ecology, and pl^iology, much more remains, and the large masses, the red skeleton completely hidden 
whole tropical fauna offers problems which have <■ ’ under the long, grey, or grey-green iiolyps. As m 
been touched as yet. A laboratory aoceeaible fi most tropical seas, the Alcyonana are noth abundant 

and varied; Xenia along shore, the 
large fleshy forms on the outer reefs, 
the lovely scarlet or yellow Span- 
godea and the rarer hard - stenuned 
gorgonians, m deeiier water, and other 
groups, like these, rare and moon- 
— • -')pean seas, are to be 

looking over the side 

There is thorefore little or no need 
for a show aquarium at Oharddqa : 
Nature provides more than could be 
shown m any tanks, however weU 
stocked and sl^ully kept ; and, as the 
station is for the use or studmta imd 
research workers only, this expensive 
department is to be dispensed with. 
In addition to the vessels used for 
rosearch inside the laboratories, it is 
proiKMod to build two or tliree shallow 
ponds on the reef flat, in which the 
water will be circulated by pumps, and 
in those close observation of experi- 


plenty of sheltered, yet clean, water 
in which cages, etc., can be safely 
anchored. 

The station should be useful to 
other than manne biologists, forming a 
centre from which the desert fauna 
and flora, both of the plain and 
moimtains, may be studied more 
thoroughly than is possible from a 
temporary camp and when restricted 
to toe cooler months. To the geo- 
logist the region is of exceptional 
. , . , - , -itorest, not for its oil yield alone, and 

the universitiee of the Old World, and on this classic oombinod biological and geological exploration of 

ground, the ongin of so many types, has long been the adjacent islr--*- ---- 

wanted. It will therefore be of intemst to all biologists coral reef probi 

to hear that the new Faculty of Science in the Uni- necessary motor tranimort will he provided. 

VOTity of Egypt has not been slow to realise the The climate of the Red Sea has an evil reputation, 
advmt^ in which It is placed with regard to tropical quite undeserved so far as Gharditoa is concerned, 
marae biology, and had <^od out two expeditions since it is well north of that area of low barometer 
to the Red Sea before I myself became actively 
interested. 

The site Anally selected is near the QhanUqa Oil 
Fields (the name is givon as “ Hurghada ” on the 
charts, an mversion of the Arabic), wfihin the shritor 
of the Jifatm and other islands, in lat. 27° IS' N. 

A glance at the chart (Red Sea, Strait of Jubol), 
reproduced as Fig. 1, shows that we ara near the 
southern end of toe remarkable mase of reefs and 
wlands, oooupyum the north-west comer of the Red 
Sea just south of the entrance to the Gulf of Sues, 
which is a continuation of the Zeiti ooaat range and 
ends in the huh island of Shadwan. We thus have 
every form of reef at out doors, a gnat ana of 
sheltered water of varying depths, with the 100 fm. 
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which separatee the prevalent norto-wset and south- 
east winds of the en« of the sea, and in which toose 
*' cities of dreadful ni^t ”, Port Sudan, Suakin, and 
Massawa, have the misfortune to be placed. This is 
a point of importance to university research woricers, 
who an often free only in the summer months, and it 
is hoped that, in the selection of the site md design 
of the buildings, my long experience of the hot oenteal 
section of the Rad Sm wiU maUe me to ensun 
comfort at all seasons. Data provided by the meteoro- 
logioal office of toe Egyptian Govemment show that 
at Ghard&qa the average maxima am hishw by 
1-6° C. than in Cairo during the winter, an aiRrantiun 
to Ghard&qa ; in May the tame, nam^, 82° G. : m 
June and July slightly lower, and half a degree 


mental anunals will convemently be 
can led out, or material can be kept 
aliv itil needed indoors. Then is 
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higher in August, September, and October. The 
highest averages are m August, the maximum then 
being 3X’6° C., the minimum 2S° C. (77° F.). In point 
of peraonal experience, GhardAqa is far more com* 
fortable than Cairo in August, since every building 
is open to the breeae, atid the wearing of coata, 
collars, and ties is not forced. 

'Hte station is readily accessible, by land from 
Cairo, bv sea from Sues. The former route involves 
a night m the train and an ewht-hour Journey by oar 
across the desert and the Red bm mountains, following 
the old road by which the Romans carried porphyry 
from their quarries in the mountains. From Sues the 
Anglo-Egyptian Oil Co.’s stewnem sail three times a 
wew, reaching Ghard&qa in 16 hours, and supply the 
oil camp with abimdsnoe of fresh water and pro- 
visions, so that the hardships of desert life are con- 
spicuous by their absence. 

It is hoped that the station will be complete in 
about a yecn’s time, not only as regards laboratories, 
apparatus, machmery, and launch, but also with rest 
houses for research workers and students. 

Cybil Cbosslahd. 

University of Egypt, 

Ciuro. 


Change of the Dielectric Constant of Nltrobenxene 
with Temperature. 

I HAVB made a study of the dielectric constant of 
mtrobenzene as a function of temperature, using a 
method dep^di^ on the beats of two high frequency 
oscillation circuits, as described by M. Wolfke and 
W. H. Kecsom.* Some details concerning the appa- 
ratus have been published already in a short note 
on the dieleotno constant of ethyl ether * 

It should be stated that the temperature was 
determined with an error not exceeding 0 000°, and 



the changes in the fifth decimal of the value of the 
dieleotno constant were still discernible. 

The changes of the dieleotno constant of nitro- 
bensene wiOi temperature have been studied by 
Abeggs and Seitz.* These authors, however, used 
under-cooled liquid which was not purified sufficiently 
to obtain results with a very ^h degree of accuracy, 
as they fhemaelves point out in their piqjer. 

In my experiments the nitrobenzene was obtained 
from benzene crystals and was carefully purified by 
means of the most recent methods. It was afterwards 
traottonised five timss at the interval of 0-06° C. 

The dielectric constant was studied throu^ the 
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temperature interval -76°, +S0° ; special care being 
taken in the neighboiurhood of the liquefaction point. 
The measuremwits were made both at increasing and 
decreasing temperatures. 

With decrease of temperature the dieleotric constant 
of nitrobenzene steadily increases from the value 
30-4 at 30-01° up to the maximum value 30-16 at 
9 0°, in the immediate neighbourhood of the solidi- 
fying point. A sharp decrease is thwi observed down 
to the value 11 88 at 7 -7 13°, and then a slow asymptotic 
decrease down to the limiting value 0-709 at - 70° C. 

These observed changes of dielectric constant of 
nitrobenzene witii temp^ture do not agree with the 
results of Abegg and Seitz. 

Some irregularities m the rate of change of the 
dielectric constant m the region of sharp decr e ase 
(that IS. between 6-6° C. and 7-718° C.) su^^jfest the 
possibility of some complications in the neighbour- 
hood of the solidifying point of nitrobenzene. A 
further study will be m^e to clear up this question. 

The oliange of the dieleotno constant of mtrobensene 
at tmnperatures described above is represented on the 
accompanying graph (Fig. 1). 

A full report of the investigations oonoermim ethyl 
ether and nitrobenzene will appear m the CompUa 
rendua dea Seiencea da la Hoc. Polon. da Phyaiqua, 
Warsaw, and the Phyathaliaeka Zeitaehrtft. 

J. Mazub. 

Physical Laboratory, 

Toohmeal Institute, Warsaw, 

Nov. 13. 


' Oomm Lrldtn, I90a 
■ Batdss, Uct U, IMO, p 640 
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Persian Science and Jnndlshapur. 

May I take the opportunity, afforded by the review 
in Natubb of Deo. 6 of Sir Percy Sykes’s “ History of 
Persia ”, of directing attention to a point of interest to 
students of the history of science f 

Readers of Na-tubb will be aware that what we call 
• Arabic ’ science was to a very large extent the work 
of Persians who wrote m Arabic, though deriving from 
Greek, Syrian, and Hindu origins. It is also generally 
known that one of the greatest centres of Persian 
science was the school or uruversity of Jundishapur. 
But there appears to be no general agreement as to 
where this school was situated ; and I am hopeful that 
readers of Natubb may be able to throw some light on 
the matter. I give below some of the divergent views 
of authontiee I have consulted. It will be noted that 
the name is spelt in a number of different ways, and, 
but for encroaching unduly on the space available I 
would accompany this letter with a plea that a little 
science should Iw applied to the transliteration of 
Oriental names. 

Gibbon m his “ Decline and Fall of the Roman 
Empire”, ohmi. xhi., places Gondi Sapor near Susa. 
Browne in “ History of Persian Literature ”, vol. 1, 
p. 300, quotes from Carl Brookelmann to the effect 
that Jundi-Shapur was in Khuzistan, which does not 
conflict with Gibbon’s statemmt. Sykes m his 
” History of Persia ” (I have not yet seen the latest 
edition), vol. 1, p. 437, states that Gundis^pur is the 
city of Bhapur near Kazerun. This does not agree 
with the statement that it was in Khuzistan, vwch 
also has the support of the ” Encydopndia of Tsiam » 
under the headi^ ‘ Djundai-Sabur '. The “ Encyclo- 
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the 14tii edition the u 

Niahepor” 1 find no 

of the ertidlee m this edition rslemng to K 
must esBume that thoy an nnposea to fa 
place But Niafan^ is in Knoiaaan, 
other sites an in Khimstsun and Fan respeotively 
Berthelot, ‘ Histom des Smsnoes vol S, Introduo 
tion, refers to Qandisi^ra but does not say when it 
was Other tefennoes beanng on this matter will be 
found in Saitim's “ Introduotion to the History of 
Soienoe”, p 4S5, and m “Lands of the Bartem 
Oaliphate *’, by Le Strann, pp M2 S , but th^ do 
not enable me to decide definitely whm this aty, so 
unportant m the history of soienoe. actually was 
It may be that differenoea of opmion have ansen 
throu^ the name of the Persmn kmg Sluqpur 1 (also 
qielt Simur, Si^r, Sapores, etc ) bei^ closely aasooi 
Bted wiw Nidiapur Wisabur. Naysabur. Niv Shapur. 
etc ) m Khorasan (Khurasan, Koraaan, ~ 

with Shapur (Biahapor, Niahi^r, Bih 8*~ 

Shapur, Bana Shapur, Shahnstsn, etc ) u 

with a third oity the rums of which an still to be at 
on the road between Shuster and Oisful 

Sir Percy Sykes informs me that the city m Fan, 
near Kaaenin, which he behoves to have bem Jundi 
shapur, was very important with Saaaman bas rehefa 
and IS still termed the city of Shapur * 

Hugh P Vowlks 


gun ejeota Fig 2 la a fdiotogrqih of a nfle bullet 
valooity deteprmmatum with two mteneptions In 


e 


A 


Its t —A and B ladleaU Ihe titt and aaeood tstareepUae of the 
Una of Blsht by Usbt nya A8 it the tinu marUns 

the discharge from a shot gun, the mteneptions an 
complex, showing shot column, wad, and cards 

A complete description of the method is being 
published at an early date 

Jakbs Taylob 
Robkbt Wabk 

Beseanh Department (Nobel Section), 

Impenal Chemical Industries, 

Stevenaton, Ayrshin 
Nov If 


Determination of die Velodtlee of Projectilee 
by Light Interceptlcn 

Wit have developed a hght mteroeption method 
for the deternunation of the velocity of pnjectiles m 
the immediate nmghbourhood of the muzzle 

rhe principle of the method is shown m Fig 1 



Tie 1 


Bif, IB the gun Two beams of light 6,/, and 
OToaa the Ime of flight of the jonjectde and am broumt 
to a flne foous upon it ^e beams am turned by 
mirnra Jlf ,Af , and gaUiemd to linear foot, oolmear in 
a vertical sense, on the fllm of a hub speed camera 
The pnjectile m its flight mtenepu flnt the beam 
Sill at 7, and then the beam Sfl, at 7„ causing 
breaks m the bands of ligh^hotoj^smbed on the film 
of the high speed camera Tune marka am impre ss ed 
upon the fllm by means of an Eooles’ valve maintained 
tuning folk of 1000- which oames a small oonoavs 
mirmr on one pmng and defleota a beam of light fall 
mg upon it Knowing tiie distance /i7, and toe tuna 
Imw^ mtemeptions on the film, the ^om^ of the 
pmjeotile may be readily detemuned Onebeimalone 
may also be used for velocity determinations if the 
lenra of the jmjeoUle is known 
The method has been used suooeaafully for the 
determination of the velooity of nfle bullets and shot 
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Viscosity of Electrolytes 

Am important conclusion amved at in two reoent 
papers on the viscosity of electrolyte solutions » is 
that the relative vuoonty of all electrolytes must be 
greater than umty at high dilutions It follows from 
this that the phenomenon of negative vuoomty , 
which 18 well known to occur m solutions of salts of 
potaasimn, rubidium, etc must disappear at the 
highest dilutions, and that the presence of these salts 
in very small concentration must inoiease the visoosity 
of water 

Heretofore there bas been no autfaeutioated instance 
of this phenomenon We have therefore measured , 



chloride at 18° C ms 
the Wasbbmn WiUiama type 


r resulta for the 


solution 

These observations seem uneqmvooaQy to show 
viscosities greater than that of pure water iqp to a 
oonooitration of 0 02S N Hie dotted line re p weenta 
the limiting slope predicted by the D<fle FUUuahageni 
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to the eztiiq>ol«ited curve dnwn throuf^ the ezpen 
mentel pouU A good etru^t hue is obtoined Iqr 
plottmg (^-1)/V7egsinat Vo (mde Jones and Dole) 
and Its intend on the axis of sero oonoentration is 
“0 0068, m sstisfMtoTv agreement with the value of 
-0 0046 predicted ly the Dole Falkenhagen equation 
The values obtained in the silica visoometets are leas 
oonooidant but indicate clearly the exiatenoe of rela 
tive visoontiea greater than unity over the same con 
oentration range as that indicated above It is 
possible that measurements made with a capllaiy 
vunometer at these hi^ dilutions are materially 
afleoted by some sort of electro kinstio eflect whum 
will vary with ooncoitration , it is possible, for 
example, that speoifio ton adsorption m the capillary 
may produce an eleotnoal ‘drag’ on the flowing 
hqmd It is for this reason that we are carrying out 
mesaurements m both sihoa and g^aas visoometers 
W E Joy 
J H Wonmnixir 
P h^^ ^ ^emist^Laborato^ 

> JoBM sad Dole, J Amtr Ohm Aoe It, StU Ifltt Dole sad 
FUkeahaaea Mmitthnfl SO 6lf IMS 

Raman Spectra of Some Trlatomlc Molecules 
It was observed by me * and also independently 
Dickinaon and West* that hqmd su^hur dioxuM 
gives three Raman fiwraenoies The measured wave 
number ahifta were 62^ 1 146, and 1S40, the Ime oorre 


Oangsroos Properties of Ethylene GUorhydria. 
In the issue of NAvnua for Sept 8, 1688, p 878. 
appeared a note on a p»per by Mr F E Denny 
read at the annual meeting of the Society of Cbegmical 
Industry m New York,m which he advooates the 


number ahifta were 62^ 1 146, and 1840, the hne oorre 
sponding to 1146 being much more mtense and shamr 
than the two others The spectrum of sulphur 
dioxide gas has smoe been auoeemfully jdiotographed 


hqmd and agrees much better with the infra red value 
1102 found for the gas by Bailey, Cassie, and Angus ■ 
rhe two other lines are presumably too weak to be 
recorded in the oswe of the gas 
The speotrum of hqmd hydrogen oyamde has also 
been photognqihed by me and ^ows a triplet giving 
the frequency shifts 2076, 2097 2, and 2122, of whiw 
the nuddle component is much more mtense than 
the others its value 2097 2 is probably accurate 
to withm 0 2 Dodieu and Kohlrauson gnve it as 
2062 and do not record its oompomana * It is m 
twestmg to note that Barker,* woriung with hydrogen 
cyanide gas, found the oorresponding infra red absorp 
tionbanaat4 7 m to be a tnpw, the maxima iqmeanng 
on his curves at 2088, 2103 2117 wave numbers, m 
each case only a few umts different from the values 
r^rted above for the hqmd 
Too case of carbon disulphide has been the subject 
of mvestigation by several authors Knahnamurti 
found recently* that the mtense line at 666 has a 
feeble oompamon at 647, and that the line at 800 is 
also diffuse His results have besn oonfitmed by me, 
and m addition three new very feeble bands at 4488, 
4605, and 4680 A have been discovered m the spec 
trum of carbon disulphide excited by the mercury 
line 4868 8 A whai photographed with long exposures 
If these are aamimed to be due to Roman transitioiis, 
they give us three new oharactenstio frequencies of 
oaiMn disulphide, namely, 412, 1229, and 1677 


iStjiS 
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Dun^ the oourse of its woifc m connexion with 
safety in ohcBoioal fortones, the Association of 
British CSienuoal Mhnufooturers has recently had 
, brought to ita notice {Zmtr OemiMiyg*en», 1987, 
I 4 (9), 718) information indieating that tbu suhstonoe 
poeseesee unsuspeoted toxio properbee, and that 
several deaths have ooouned in Germany from m 
haling the vapour A somewhat similar ease with 
a fatal teimmation is reported, for the first time m 
! Great Britain in the annual report of the Qiief 
Immeotor of Faotones and Worieshops, 1980, p 96 
The substance appcuently acts as a metabolic 
poison with a speoally severe effect on the nervous 
system, produeing museular weakness, inertness, 
refusal of food, sleepiness, and flnidly death by 
paralysis of respiration 

In view of the ineteasing use of this substanoe as 
a solvent for resins, wax, osUulose, and in the lacquer, 
pamt, and pharmaceutical mdustnes under con 


tioulariy as the substanoe itself » apparently mnooent 
of all dsngerouB properties and its action is for that 
reason all the more subtle 

J Davidsoii Pbatt 
Assooiation of British Chnmoal 
Manufacturers 

166 PiooadiUy, London, W 1, 


Thb impbcations of Heuenberg s pnnet^ of 
unoertamty are often seriously ot^us^ ovong to 
the ambigmty of the expression to determme’ 
In the present connexion tills should mean to cause , 
what further meaning should be assigned to cause ’ 
itself IS here immaterial Amow other physioists. 
Prof G P Thomson asserts m The Atom ’ (p 190) 
that physios is moving away from the rigid deter 
minism of the older matenalism mto somathmg 
vaguely approaching a conception of free will ' 
In any such statement determinism ' appears to 
have the sole meaning of unvoiyum causation ', 
apart from which free will is totally irrelevant 
Most unfortunately, however, to determine often 
means merely ' to asoertam *, os when we say we 
cannot determme ’ the exact state of the cose 
On pp 193, 194, then. Prof Thomson substitutes 
this aHemotive meaning velocity is quite un 
certom A similar result applies if We t^ to deter* 
mine the velocity of the efeotron There is an 
exact leeiprooity between the e x actness with which 
posibon and momentum oan be determined ” Here 
^to determine’ plainly means not ‘to osnse , but 
simply to asoMtam'^ But every argument that, 
smoe some change cannot be detennmed ’ m the 
seoM of ' osoertMiied ’, it is therefore not ‘ deter 
mined ’ in the absolutely different sense of ‘ coueed ’, 
IS a fallacy of eqmvooation 

J E TuBinBS 
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A New Theory of the Erolution of the Insects. 
By Dr B J Tiixtabd, F R S 


A GBmCAL study of the vsnous theories 
extant oonoenung the on^ and evolution 
of the insects as a class reveals that there is so far 
no general agreement amongst biologists on the 
pomt at issue Handhrsch derives them direct 
from Tnlobites A long Ime of aurora champion 
the theory of derivation from Crustacea , well 
known exponents of this theory are Hansen, G 
H Carpenter, and Oampton Verslu^ would de 
nve them with all other Arthropoda, from the 
Onychophora, by way of the Mynopoda, considering 
Ixiw Tnlobites and Crustacea as side branches 
which took to the sea The famous Campodea 
Theory of Brauer is only one of a number of more 
or less diverging viewB which would derive the 
insects more or less directly from some type of 
Mynopoda 

It IB interesting to notice which type is consideied 
the most primitive of all insects according to these 
vanous theones For Handhrsch, the ongmal m 
sect was a winged Palseodictyopteron ahioh arose 
somewhere m the Carboniferous the Thysanura 
and other supposedly pnmitive apterous forms 
are, for him, dettased side branches of an originally 
winged mam stem lor those who eould denvo 
insMts from Crustacea, the family Maohilidse of the 
Thysanura is the most pnmitive type Those who 
support the myriopod theory htid the closest con 
nexion between the Symphyla on one side and the 
Campodeidsa on the other 

All the theones so far put forward appear to fad 
at some cntical point Few entomoWists can 
believe that wingra insects preceded the oldest 
wingless forms it is on this point that Handhrsch s 
theory so clearly and fascinatingly presented by 
its talented author, fads to make appeal The 
argument on sejpnentation dnves the adherents of 
an ongm from Crustacea to support a fairly highly 
evolvM type of crustacean, somewhere near the 
lower Malacostraca, as the ancestor of Machihdse 
but such a theory breaks down when put to the 
test of detaded analysis The old crux of the 
position of the gemtal pore still stands unsur 
mounted by those who would like to denve the 
Campodeidw from the Symphyla There is, in fact, 
no generally acceptable theory as yet 

Where nobody has sucoeracd, it would seem 
indeed rash for anyone to make a further attempt 
I have, however, done so, not so much with the 
hope of oonvmcing everybody that I have found 
the solution as with the desire to stimulate new 
lines of thought on a very old problem * 

The theory is budt up from the results of an 
analysis of the evolution of (a) semnentation, (b) the 
walking leg, and (c) the reproductive system, m 
insects and other arthropods As the results ob 
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tamed from all three analvses were found to agree 
qmte closely, the general theory so constructed was 
then appliM to the evolution of other organs, 
including the vanous mtemal 83 rstems, and also to 
the embryology, with the result that it appears to 
stand the tests qmte well It also does no violence 
to the geological record 

In segmentation, attention may be directed to 
the existence of a nauplius larva m the more 
primitive types of Crustai^, and to the telescop 
mg of this larval type mto the embrrology, m 
oertam apeoiahsed types such as crayfishes and 
syncands The conolusion is drawn that the Crus 
taoea are denved from a naujixotd ancestor, though 
not from any actual type of nauplius This woiud 
imply an ofvgtnal lesaer amount of aegmentahon both 
m the head and m the body of the animal As 
regards the head the suggestion anses by oom 
panson of the nauphus hew with that of Penpatua, 
that it was originally only four segmented, and that 
the mouth was onginaliy closed behind by a flap 
or process which was not formed from segmental 
appenda^, but was merely a process of the 
mandibular segment hrom this arose the para 
gnaths m Crustacea and the hypopharynx and 
maxillulv or superhnguffi of insects The addition 
of either one or two maxillary segments to the 
head gave rise to all the five or six segmented 
heads now found in Mynopoda Insccta Crustacea 
etc 

Turning next to segmentation m the Mynopoda, 
we meet the phenomenon of anamorpho^ or the 
addition of segments dunng ontogeny by mterpola 
tion m front oi the anal or ^anal segment Such 
addition may take place either singly or in groups 
The young larva hatches out with relatively few 
body segments, and at each instar there is an 
increase by anamorphosis, until the full number 
18 reached An analysis of the ontogeny of the 
primitive m^opod group Pauropoda shows that 
the young hatch out with only six postoephaho 
segments, of which only the second, third, and 
fourth carry legs Thu u the six legged larva ’ 
It u follows by a ten legged larval stage, a twelve 
legged stage, and a sixteen legged stam, while the 
aomt pauropod has twelve postoephuic segments 
and mne pairs of legs Emphasu is laid on the 
fact that the total segmentation of the pauropod, 
molusive of its five he^ segments, u less than the 
total of twenty one or twenty two required to do 
nve a machilid direct from a lower malaoostraoan 
or a leptostracan 

Whim all Progoneata appear to be anamorphio, 
and also many Oputhogoneata, there are also 
oertam higher ohilopods which, like the crayfishes, 
have telesroped all their larval B^[mentation stages 
mto the egg, and hatch out with the full number 
of segments belonging to the adult Thu pheno 
menon u termed ejnmorphoaia It u cku that 
epimorphio forms are, m thu respect, more advanced 
than anammphic ones 
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When ym tnm to the inaeote, we find that almost 
all of them are epunorphio, namely, the whole of 
the Thyaanura am Pt^gota One amall group, 
the Protura, still exists which exhibits ana 
morphosiB , the larval form has nme abdominal 
segments, and throe more are added just m front 
of the last, m the form of nng segments before the 
adult stage is reached 

This a^ysis now bnngs us to a hitherto ne 
gleoted group, the Collembola or spnngtails These 
oifEer from all other insects m 


The abdominal styles and exsertile vesioles of the 
Thysanura are homologous with those of the 
Symphyla, both beloi^ng to the subcoxal region 
Tlie lera of CkiUemboht are even more primitive 
than those of Symphyla m not possessing either of 
these organs and also m the non development of 
any dofimte scheme of ohitinisation of the subcoxal 
remon 

The evolution of the leg in Mynopoda may be 
followed out through sta^ with six, seven, and 


having only six abdominal seg 
ments right through their em 
bryolo^, their larval sta^ and 
the adult A close comparison 
can be made between this con 
dition, which is really that of 
possessing nme postcephalio seg 
ments, and the twelve leggM 
larv «0 of Pauropoda and Sym 
phyla It IS suggested that this 
condition is even more primitive 
than that of the anamorphic 
groups, and should be distinguished 
BB proUmwrph%c 

We thus have three stages of 
evolution m segmentation of ter 
restnal arthropods (1) Proto 
morphum, m which an original 
small number of se^ents is re 
tamed throughout toe ontogeny 
(2) anamorphmn in which this 
original number is raised bit by 
bit, by addition of new segments 
near the hinder end at ecdysis 
and (3) eptmorvhtstn, m which all 
this larval addition is telescoped 
mto the embryomo penod, so 
that the young larva hatches out 
with the full number of segments 
The Collembola are olaim^ to be 
a remnant of the ormnal proto 
morphio ancestors or Protaptera 
but for the fact that their ah 
dommal appendages have been 
specialised to servo another func 
tion, that of jumping, instead of 
remaining as 'walking legs, they 
could be classed as very mumtive 
opistoogoneate mynopoda The 
I^tura are a remnant of the later 



developed anamorphio groups of 
hexap^ The Thysanura must have begun as 
Entotrophioa and later become more vigorous and 
developM exserted mouth parts The Pterygota 
or winged insects must have sprung direct from a 
dorso ventrally flattened lepismatom type 
The analysis of the wallung leg bnngs out two 
pomts fmd, that there is no evidenoe of an un 
doubted exopodite m the legs or m a xill c of ter 
restnal srtiuopods, and therefore no need to denve 
mseots from marine forms Secondly, that the most 
pnmitive waUong 1^ are those of the Symphyla 
and Collembola, both of which are only actually 
lonr<«egmented, eadmg m a claw and erapodium 


eight segments, that of insects through stages wnth 
five seven, eight and nine segments, the latter 
bemg the types having a tarsus with five divisions 
The additional subdivisions do not take place 
similarly m mynopods and mseots, and hence it is 
not allowable to bomologise the separate segments 
above the original four m the two types 
Coming next to the crux of the reproduoti've 
tem, and dealing first with the Japygidas and 
pnmitive Ptervgota, 'we are led to the oon,- 
oluamn that the Thysanura Pterygota line ongin> 
ally pcsseseed eight pairs of gonads segmentaUy 
arnsiged, of which one pair has been lost m the 
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J*pygidn Cknintuig thonuno and abdominal atatns of a olaM It divided, fint of all, mto pro 
menta all aa poatoephalio, the moat poatenor goneate aod oputhogoneate foirma , and, venr aoon 
poaitum of the gonopotea m Promneate typea after, the omathogoneate typea divided mto Myno- 
la the fowrik foe^ephaltc aegment, while the moat podaOputhogoneataandtrnelnaeotaorHezapoda 
antenor poaition m Opisthogoneate tym » aotn The CoUembola are the only nmaanlng remnant 
ally the eig\(k, tn CoUambM Thoa both typea of all the anoient protomorj^ ty^ They were 
can be aimply derived from an original anoeator qmte well develo|M m the Lower Devonian The 
whteh poaaesaed only five pmra of gonada, m the pr<mneate ty^ oulmmated m the higher diplo* 
fourth to eighth poatoephalio aemnenta leapeot poda, leaving the pauropoda on one hand and the 
ively Theee must be conceived of aa having &pnphyla on the other aa lowly anamoriduo typea 
originally opened aegmentally by paired gonoporea The opiathogoneate mynopoda ran out mto the 
The linhmg up of the gonada on e^ aide by paired higher Quhpoda, which are epunorxduo , but, while 
gonoduota, to open mto the fourth poetoephaho atul anamoi^io, thev gave rue to another highly 
aegment only, gave the juimitive proMneate oon evolved type, the Sohuotaraia, with annulate lega 
dition, while a aimilar linking, wito backward and large oomponnd eyea The hexapod or mseot 
opening mto the eighth, mve the primitive oputho line, leaving the CoUembola and Protura far behind 
goneate condition, aa m (kiUembola aa lowly aide branohea, ran rapidly through the 

The oonoluaiona arrived at by the above three Thyaanura Entotoophioa to the Thyaanura Eoto 
linea of analyau are ao closely aimilar that it u trophioa, and ao to the winged forma of Ptorygota, 
poenble to exhibit them aU m a amgle phyletic probably aomewhere m the Carbomferoua 
diagram (Fig 1) The original common anoeator The probable geological horizon of the hypo 
of mjmopoda and inaeota muat have differed from thetioal ancestral Protaptera u Upper Silunan, 
the Onywophora m not being epimorphic and m their ecology u that of teneatnal forma dwelling 
having fewer body aegmenta Thu common an in mout plaoea and feeding on pnmitive plant 
oeator, the Protaptera, would have merited the life 


Progress in Education and Research in Agriculture and Fisheries 

I NCREASING recogmtion u being given to the reclamation are receiving apecial attention, and 
fact that many problems connected with am any economic schemes of reclamation which may 
culture need the hmp of the trained reeearoh worker be put forward will receive favourable oonnderatian 
aa weU aa that of we practical man During the Among the aotivitiea of the Commiaaion, those 
last twenty years, smoe the appomtment of the dealing with the development of the oountnraide 
Development Commiaaion steady and rapid pro make a wide mpeal Rural induatnea are being 
greaa haa been made, until at the present tune the aided and developed in thirteen counties by meuu 
ramifloations of the svatom of research and advisory of grants to be expended according to local needs 
work aet up by that body extmid over a surpruuu for the organisation of classes a^ the staging 
vuiety of problema Three reports recently issued, of exhibits at shows Some counties now &ve 
one by the Development OnnmusionerB, and two permanent showrooms for exhibiting craftsmen’s 
by the Minutry of Agriculture on agncultural re goods The bmlding of village halls u much en> 
search mstitutes and research and education re cooraged by a system of loans which has now been'' 
apectively, present a comprehensive picture of the thrown open to the whide country by the establish 
exutmg state of affaue m Great Bntam ment dlMhoe committees m countiea not having a 

Theiepoit of the Development Communon* falls commumty council The success of the scheme is 
mto four sections, the flrat two of which relate such that m the first three months of 19^, 279 
to the grants which have been recommended for villages made inquinee as to loans, and donng that 
the development of agnculture, rural economy, penM fourteen loans amounting m aU tol^SSS, 
fisheries and harbours, and describe the purposes were approved 

for which these advances are being usM The Another feature of the year s work of the De 
third mirt of the report relates to action taken under velopment Commission haa bem the adoptaon of 
Part 2 of the Act of 1909 m connexion with the mewods for the relief of the fishing industay by re- 
compulsory acquisition of land for road improve mission of debts and by recondhtioning of harbours 
ments fourth part deals with the financial with the view of the development of fisheries A 
position of the Develoninent Fund at the end of total sum of 1^,770 was recommended during 
the year 1929-80 The advances recommended 1929-30 for the mamtenanoe of fishery research 
from the fund amounted to £721,653 as against Hie grants are for directed ‘reaeBrobes,dehberateIy 
£894,752 m the previous year The large increase jdan^ to find a solution of ^blema affeotmg the 
for agnculture and fishenes is attnbutable to re commercial fisheries, and ‘ oee * reseazohes, the 
commendations for oarital expenditure out of a object of vriuch la to advance that knowledge of 
spenid grant of £5(X),000 made for unemployment marine hfe m relatmn to its whole eavmmment 
rdief Sohetnes relating to fishery harbours and upm which Uie scdutum of praotioal problems ulti- 
mately depends The fishenes section of the rw- 
pwt sets forth much tntraestmg mfwmatiim and li 
calculated to surprise tiie average reader by the 
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extent end Tuiety of the attempto to improve oar 
knovdedge of matters appertauimg to the import< 
ant souroes of food m nver and sea 

The position of afEaus relating to agnoaltnral 
reeearon is set oat more fully m the lerort issned 
W the Mmiatiy of Agnooltore and Fishenes * 
Here, agam, it is obvious that a veir wide field is 
bein^ surveyed, and that a multitude of problems 
relatnm to agn^ture m the widest sense are being 
probed These mvestigations are nearly all oamed 
out at the reaearoh institutes and at ad visoiy centres, 
by specially appointed staffs It is scarcely pos 
Bible to give even the briefest outline of the aotivitieB 
of the stations, which range from every aspect of 
plant and animal growth m health and disease to 
problems of agncultural economics engmeenng, 
lood preservation and transport The mam hnee 
of research m progress are mdicated m a senes of 
short reports drawn up by the heads of the vanous 
institutes, but of necessity they can do httle more 
than mdicate the object of the experimental work 
and the more striking of the resmts already ob 
tuned It IS apparent that steady progress IS being 
made and much vtduable mformation obtamed and 
disseminated, the output apparently being hnuted 
only by the staff and money available The at 
teo^ to estahlish Sparttna Unmaendit (noe grass) 
m Essex is mteresti^ The primary object is to 
prevent coast erosion, other considerations being 
the provision of a supply of seed to meet overseas 
demands and the estabhahment of a crop which 
could be used as an emergency feed for stoex and to 
provide material for examining other economic 
poBsibihties of the plant Attempts at overseas 
transport have shown that seed is unsatisfactory 
for long journeys mvolvmg passaro through the 
tropics but that outtuigs can M sucowefully 
earned so far as Smgapore if shipped in cool 
ohambers between 30° and 40° F 

Fluctuations m the number of wdd rodents are 
of importance on account of the economic effects of 
these animals on agnoulture and forestry The 
CO operation of numerous observers throughout the 
country has been enlisted to obtain data about 
cycles in numbers of field mice and squirrels, the 
^clioal variation being apparently affected by 
disease and by certam climatic factors as yet not 
properly understood 

The other report issued by the Ministiy of Am 
culture and fWienesf mdloates a gradual but 
steady expansion of the system of agnculturd re 
search uid education m Great Bnttw, this being 
regarded as oonvuioing proof that a genuine need 
of agnoulture m the oountry is being met by this 
means 

Agncultural research owes much to the financial 
aid received from the Empire Marketing Board, 
which has faoihtated considerable extension during 
the post few years In 1029 the expenditure on re 
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search from all sources amounted to £19,694 mi 
cajutal account and £288,012 for mamtenanoe 
grants, more than half of the expenditure ta kin g 
the form of grants to research mstitutes The 
most imp(»rtant smgle development has been the 
fmmation of eight Imperial bureaux, udneh have 
been established m close connexion with existing 
research institutes These deal with soil science, 
animal nutntion, uumal health, animal ^etaos, 
agricultural pwasitology, jdant genetacs (herbage 
plants and others), aim frat p^uction It u 
ready seems certmn that the opimrtomtiee thus 
afforded for mutual mterohange of ideas and m- 
formation will benefit British agncultunsts as well 
as overseas workers 

Attention is directed to the senous scarcity of 
students, trained m biological science capable of 
filling the various poets m the Empire which from 
tune to time offer themselves special steps have 
smoe been taken to attempt to remedy this by 
increased pubhoity of the possible opportumties 
awaiting trained biologists 

The report as a whole, confines its attention to 
an outline of the position of the Ministry s vanous 
activities with regard to agncultural research, local 
mvestigations and advisory work, scholarships, and 
provision of techmoal advice Detailed accounts 
of the scientific results are not mcluded as they are 
published elsewhere 

Agncultural education during 1928-29 continued 
to make steady progiess, but showed no features 
of outstanding importance Special attention was 
devoted to the problem of providmg suitable am 
cultural instruction for oountry boys and girh be 
tween the ages of fourteen and sixteen years, and 
certain experimental courses in Shropshire met with 
such success that the possibility of more extended 
schemes has come under consideration Further 
Bucoeea has attended the Ministry s lecogmtion of 
farm household management as a branch of agn- 
cultural education scholarships being provided at 
certam mstitutes 

Improvements m the position of vetennary 
science are overdue, and proposals have been put 
forward for the recousti notion of the Royal Vetenn 
ary College with the view of establishing the work 
im a soum basis, the recommendations bemg very 
far reaching 

The progress of dairy education is refiected m the 
rapid improvement m the milk supply throughout 
England, the producer on the whole turning out a 
much bi^er grade product than formerly As a 
result the mterest of samtary inspectors has been 
aroused, and many of these are endeavouring to 
keep m touch with the dauy instructors 

Hortionltaral education is steadily inoreasing, 
and during 1929 two moie county authonlaea began 
to provide facihties m this respect A notewoiwy 
advance has been made with r^ard to instruction 
m the oultivatKHi of crops under glass, as complete 
courses of practical and teclmicm instruction for 
the commensal glasshouse mdustiy have been 
establiahed by the Hearts eduoataon authonty, in 
CO operation with the Lea Valley Growers’ Assoma. 
tH» Bulb growing {srovides an example of a 
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highly BpeouJiaed industry \rhioh u benefiting by 
county and Government aasutanoe. oomprehennve 
tnola mid ezpenmenta dealing with problems 
peculiar to the industry being earned out m vanoos 
centres, notably Soilly, Cornwall, and Lmcolndure 
On the advisory side, contmued progress has 
been made in the mspection and certification of 
growing crops, chiefly potatoes, strawbernes, and 
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black currants , of goods intended for export, in* 
eluding nursery sto^ , and m the enforcement of 
the various ordms agauist destructive insects and 
pests The value of Uus phase of work is enhanced 
by the stringent import regulations in force m many 
other countries, as it is most important that the 
high reputataon of the English certificate of health 
should be maintained WEB 


News and Views. 


The following seotional presidents have been 
appointed for the centenary meeting of the British 
Association, to bo held in liondon on Sept 23-30 
next year, under the presidency of General Smuts 
Section A (Mathematical and Physical Sciences), Sir 
J J Thompson , Section B (Chemistry), Sir Harold 
Hartley , Section C (Geology), Prof J W Gregory , 
Section D (Zoology), Prof E B Poulton , Section E 
(Geogiaphy) Sir Halford Mackinder , Section F 
(Eronomic Science and Statistics), Prof E Cannan . 
Section G (Engineering), Sir J Alfred Ewing , Section 
H (Anthropology), Prof A R Radoliile Brown , 
SeoUon I (Physiology), Dr H H Dale , Section J 
(Psychology), Dr C S Myers Section K (Botany), 
Prof T Q Hill , Section L (Educational Science), Sir 
Charles Grant Robertson . Section M (Agnoulturo), 
Sir John Russell On Wednesday, Sept 23, the core 
mony of inatallmg General Smuts as president of the 
Association, and a reception of delegates, will be held 
in the Albert Hall during a private view of the exhibi 
tion which 18 bemg arranged in connexion with the 
Faraday centenary < elebrations, and will bo open, for 
this occasion, to memben of the British Association 
DvESTurrs have occupied considerable attention 
in Fmliament recently, the debates incidentally 
directing the limehght of public attention on to the 
part played by organic oliemietry in framing the 
nation s destmy In the House of Commons on 
Deo 17, the Government’s majority in favour of 
allowing the DyestufEs (Import Regulation) Act, 
1920, to lapse next month had fallen from thirty to 
SIX— a small number, seeing that 482 members voted, 
but sufhoient to reject the amendment inserted by the 
House ot Lords in the Expiiing Laws Continuance 
Bill Mr Graham the President of the Board of 
Trade, (hsagreed with the view that opportunity for 
fuither inqmry was necessary, holding that there has 
already be^ made a full and impartial review of the 
case by the Dyestuffs Industry Development Com 
mittee, which was representative of both dye manu 
factureis and dye users This committee was unable 
to give any clear direction to the Government , the 
decision of the latter, he said, was wrell founded and 
should be maintained Sir P Cunbfle Liater said that 
the committee’s report urged the Government to 
pursue mquines further and endeavour to reach 
agreement between makws and users as to the 
measure of protection necessary and the form which 
it should take He dhaUenged the Government to 
disclose the views of the Service departments, and 
declared that a substantial section of dye users 


opposed the lapse of the Act Sir H Samuel again 
opposed the continuance of the Act, is there any 
probability, he asked, that a new mquiry will lead to 
any more agreed and unanimous a report than that 
which has already been issued ? 

Labove members were not sohdly ranged m support 
of the Government s attitude , Mr Wise, Mr 
Denman, Major Church, and Mr Strachey advised 
acceptance of the Lords' proposal to continue the 
Act for one year Mr Wise expressed his belief that 
the growth of the dyestuffs industry m Great Britain 
has had very valuable effects on leeeaich but he 
doubted whether all is bemg done that might be 
expected It would be m the best mterests of British 
industry and the vital mterests concemed in dyes 
and chemicals if the Act wore continued for a short 
period Mr Denman said that we need more expen 
ment , we have shown ourselves mtolerant of expen- 
ments and drop them at the moment when they are 
becoming interesting and worth continuing He 
advised a test of the new conditions, followed by an 
inquiry, before a final decision was reached Major 
Church said that virtually every soientihc body m the 
(ountry has condemned the non contmuaace of the 
Act With one accord enunent scientiiio wotkers at 
the Bnstol meeting of the Bntish Association last 
September suggested that it would be an act of 
incredible folly to withdraw the protectaon which has 
been given to our dye industry, and he did not think 
the House could afford to ignore the considered 
opinion of that body Mr Strachey declared that if 
Bntam is to survive as an industiial nation, it will 
be primarily by the development and apphcation of 
science throughout the mdustnal and economic 
system, and the action of the Government would 
attack the mterests of science both directly and 
mdirectly by allowing the Act to lapse Speeches m 
favour of temporary contmuation of the Act were 
dehvered by Mr Remer, Sir H Croft, Mi Marjon* 
banks, Mr E D Simon, and Sir R Horne, whilst 
Mr J H Hudson, Sir D Modeui, and Mr Shaw 
opposed It , the ^rotary of State for War (Mr 
ffliaw) admitted that ^ experts in his department 
odvis^ that it IB eesential to main tain a ohemical 
research industry, and that, failing it, there must be 
something compaiable to safeguard the country 

ImoBTiKO on its amendment, which bos the sOeot 
of oontmmng the Dyestuffs (Iinpoit Begnlatocm) Aot 
for another year, the House of Lords on Deo 18 re- 
turned the Bximng Laws Contmuanoe Bill to the 
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House of Cknnmons It was admitted, said Visooimt 
HaiUham, that dye making is an industry Of national 
importance, that the dye makers are supported by the 
Institute of Chemistry and the Federation of British 
Industries m anticipating that lapse of the Act would 
check research and undermme the economic position, 
and that the Ckiveminent s advisers on mattera of 
national security consider that the lapse would be 
attended by danger Lord Paimoor voiced the 
Qoveinmant s protest, while Lord Darling reiteiated 
that the question is one of the safety of the coimtry 
The subs^uent debate in the House of Commons, 
which terminated with Uie acceptance of the Lords’ 
amendment, disclosed httle of soientihc mtereat it 
was concerned rather with views on the relations be 
tween the two Houses with the orgamsatimi of the 
dyestuffs industry, with allegation and retoit Ihe 
eenee of debates in Parliament has |ierha]ia served a 
useful purpose other than that which necessitated it 
The public has been reminded that orgamc chemistry 
stands m a umque anil lesixmsible position on the 
quarterdeck of the ship of State Lip seiviie at 
least and perhaps a uoithier tribute has been ten 
doled to the claims as well as to the achievements of 
lesearch All parties agreed that chemical leseaich 
must go forward in suppoit of industty and of de 
fence , there were even references to the reasonable 
ness of paying for such roaoarch as is desired We 
hope that in the comprehensive inquiry which will in 
due course be held the voice of chemical science will 
be heard as attentively as that of economies 
The birthday anniversaries of three veteian woikers 
in science and educational progress aie called to 
romembiance this month On Doc 12 last. Prof 
W C Unwin, a master and teacher of the science 
of engineering — to use the appraising words of the 
late Sir William White — entered on his ninety third 
year He was bom at Coggeshall, Lssex in 1838 
educated at the City of London Sohool and began 
his notable techmeal career as a pupil in the film of 
William haubaim, Manchester Prof Unwm was 
elected to the fellowship of the Royal Society in 1886 
Dr William Qamett who was boro at Portsea will 
celebrate hia eightieth birthday on Deo 30 Like 
Prof Unwin, he was educated at the City of London 
Sohool Proceeding to St John s College, Cambridge, 
he graduated fifth wrangler Enteiing the Cavendish 
Laboratory, Dr Oamett enjoyed the distinction of 
being the first demonstiator of physios there under 
James Clerk Maxwell From 1904 until 1016, Dr 
Garnett was educational adviser to the London 
County Council Prof S H Vines, who was elected 
a fellow of the Royal Society m 1886, will bo eighty 
one years of age on Dee 31 A graduate of Christ s 
College, Cambridge, bo was formerly bherardian 
professor of botany in the Umversity of Oxford 
Tas centenary of the birth of the British ohemist, 
Augustus Matthiessen, which ocours on Jon 2, recalls 
a career suooessfuUy devoted to somice m spite of 
great physical mflmuty, but one which oanie to a close 
all too soon, m tragic oiraimatanoea Bom m London, 
Matthieaaea’s IifeJong defect waa due to ■ paralytic 
No 3191, VoL 126] 


seiiure m his uifancy From an early age, however, 
he displayed a taste for chenuatry and at the age of 
twenty-one was able to go to Qiessen, and later on to 
Heidelberg, woiking under Will, Buff, Bunsen, and 
Kirohhoff Uraduating Ph D at Oieasen, he became 
known for his isolation of pure calcium and strontium 
by electrolytic means and for his study of eleotncal 
conductivity Returning to London, he continued 
hiB studies under Hofmaim, fitted up a laboratory at 
1 Tomngton Place, and from 1862 until 1868 was 
lecturer m chemistry at St Mary’s Hospital and after 
that lecturer at St Bartholomew s Hospital His 
work on electrical standards, imdertakon voluntarily 
for the Bntisli Association, oooupied the years 1862- 
1866, and in 1860 he was awarded a Royal Medal of the 
Royal Society for his investigations on the physical, 
electi ical , and chemical properties of metals and alloys 
For a year he was one of the editors of the PhUo~ 
aophtcal Magaxint He died on Ort 6, 1870, at the 
early age of thiity nuie years 

A BBncNT Datfy Science Nrwa Bulletm issued by 
Science Service, Wauhington, D C , gives a brief 
account of the meeting at Washington of the first 
Inter American Conference on Agriculture, Forestry, 
and Animal Industry At this meeting plans were 
discussed for protecting the great tropical foreats of 
the Americas from oareleea exploitation such as has 
laid waste the forests of other parts of the world It 
IS estimated that there are some 3,000,000 square 
miles of forest lands in the twenty Latin republios, 
an area larger than the total ares of oontmental 
United States exclusive of Alaska Practically no 
research has been undertaken m these forests, and the 
estimate of the volume of timber they are said to 
contain (at least six thousand billion board feet) is 
admitted to be purely guess work Mr W T Cox, 
oonsiilting toreet engineer of the Tropical Plant Re 
search Foimdation, said that too httle is vet known 
about the forests of tropical and sub tropical ooun- 
tries He urged extensive forest exploration aided 
by aeroplane, so as to obtam not only botanical 
mformation of the numerous trees but also com 
mercial classifications Tlie trammg of young men 
m forestry and the development of these vast forests 
along Boientifio prmoiplee was advised 

INTSBNATIOMAI. foresters heard somethuig of the 
undeveloped state of the forests of the Latm Ameneas 
at the Forestry Conference at Rome in 1926 The 
proceedings of the Sub Committee dealing with 
Tropical I^orestry at that Conference show that there 
18 a vast amount of information already gathered 
concerning some of the tropical forests, and the perusal 
of Stebbing’s horeets of India would disoloee the 
methods by which the tropical and sub tropical 
forests of India and Burma have been broughl> under 
an mtensive management during the past sixty years 
or so At this Washington Conferenoe other speakers 
dwelt upon the dangers of diseases and epidemics due 
to thMT acoidental mtioduotion, and to the neoeesity 
of organising this matter upon mternational hnee. 
Prof D M Matthews, Unrmnty of Michigan, was 
more practical when he pomted out the ianflaiB of 
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lookmg Uxc temporary remurd rather than to ultunate I The deotnoal manufaeturere o{ Great Britain have 


benefit when foresta wete out down He alao directed 
attention to the degrade of the land wbibb foUowa 
reokleaa eaploitation, and the danger to agnoultoral 
areaa Othera pointed out the naoeaaity of atudying 
the little known or unknown tambera of thu tropical 
foreat area with a view to theu: poaaible naea m 
future deoadea when both Latm Amenoan oountnea 
and the Umted Statea will have to turn to theae 
foreate for moat of their lumber Thia ahowa a 
better reahaation of the oaae and the Conferenoe to 
aome extent graaped the preaent poaitian 
Thx executive of the Conutd IntemaUonal Radio 
Maritime at ita meetang m Bruaaela m September last 
dttouaaed the poanbihty of the tranamianon of pic 
turea to ahipa by meana of radio On land between 
fixed plaoea picture and faoaumle reproduction le an 
aooomphabed fact, and Maroom engmeera have ob 
tamed excellent reaulta even vdien the plaoea are 
thouaanda of milee apart The technical and oom 
mereial experta reoogniae that auoh a aervioe aa the 
tnuua&mion of wMthor ohArti to aiiip# oonuuAiulen 
for their gmdanoe m navigation would raiae oon 
aiderably the factor of aafety of navigation They 
concluded however that it would be premature to 
undertake a aervioe of faoaimile tranamiaaion to ahipe 
at sea Both teehmoal and commercial diifioultiee 
stand m the way In the preaent state of the system a 
development the question of coat is a serious obatacle 
Such a service would doubtloes enable ships to make 
quicker voyages and appreciably reduce nsk It 
would supply the master of the ship with weather 
charts which would give him a vis lal indication of the 
weather conditions all round him In order to justify 
Itself the aervioe would have to be perfectly trust 
worthy and sufficiently accurate technically to msure 
gooil reception The apparatus therefore would have 
to be elaborate and the weather chart eervice would 
coat probably not leas than a guinea per day to ship 
owners The time occupied m the transmiasion of a 
weather chart would be about twenty mmutes during 
which the handluig of the ordmary traffic would have 
to be Buapended The technical difficulties that are 
not yet overcome are the mterference from other 
signals and atmosphenes and m addition the pheno 
menon of fading These mi^t render maps or 
charts illegible m parts and even m i sl eading 

Whbm the English railway companies were first 
grouped together it was expected that more satis 
factory results would be obtained by shareholders 
passengers and those who use the railways for the 
transport of goods According to the views expressed 
by Sir Phihp Dawson at a luncheon of the Batti 
Wallaha Society on Deo 11 grouping has proved 
to be of no good whatever The obvious thing for 
the railways to do is to adopt the moat modem 
methods whatever they may be but instead of doing 
this they do nothing He believed that if they needed 
the money for the good of the public the Government 
would be wilhng to guarantee the unount The m 
vestmmt would be quite sound Unlike road and 
other employment schemes it would pay drvidenda 
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Bupphed the world with the best maohinwy for 
eleotno traction Thera is no reason why the country 
should not have the best equipped eleotno traotnm 
system m the world Main line eleotnfioation has 
proved BuooeBsful m Sweden, Japan India New 
Zealand, and many other oountnes Actual eleotnfioa 
tion of the radway lines u easier now tiian it was a 
few yean ago because of the progress that has been 
made with the gnd Sir Fhihp Dawson behoves that 
mam hne eleotnhoation wdl soon be embarked upon, 
and that such eleofnfioation will beocme one of the 
great eoonoimo faotora of the future The Southern 
Railway has now 300 route miles electrified making 
altogether 800 track miles In spite of road oom 
petition the morease in pessengera earned during the 
last year was 35 per coat This auooess la due to the 
fact that the comfort of the pessengera has been 
studied Ihe servioes are fast and the trams sufB 
oimUy frequent to make the consulting of a time 
table unnecessary 

Thx success vduch has followed the mtroduction 
of high voltages for the diatnbution of eleotno power 
has led engmeera to plan the use of still higher voltages 
In Germany for example there is a closely meshed 
network 4700 mdes m length woriong at 100 000 
volts In addition Germany has now 760 miles of 
overhead mams operating at 220 000 volts Even 
this high pressure is not oonsi lered sufficient to trana 
nut great quantities of energy over hundreda of mdes, 
and 380 000 volt Imee are now being considered At 
preamt the voltage economically practical is limited 
by the corona losses but this hmit can be raised 
considerably by employing smtable cables and m 
Bidatora To teat the insulators which work at a 
preesure of 880 kdovolts it is found that a voltage of 
a nullion is not adequate In AEO Progrest for De 
oember there is a description of a two mdhon volt 
laboratory which has bem ereoted m the Poroelam 
Factory of Fh Rosmthal and Co As two mdhon 
volts wdl aic over a distance of 16^ feet a very large 
building had to be erected It boa no wmdows, as 
all the tests are earned out in darkness so that the 
fomteet glow may be detected On one aide of the 
building there is a large hole 27 feet m diameter for 
leading out whm neoesaary a two nuUion volt con 
duotor The high pressure is produced by two traas 
formers with their seoondanes m senes and their 
pnmanee m parallel The alternator has a capacity 
of a thousand kdovolt amperes at a mdhon vedts 
A large amount of power is thus available The 
flaahovera produced by this plant make a noise hke 
the bursting of a hig^ explosive and physically are 
very aumlar to hghtmng To measure the voltage, 
sphenoal deotrodes each eij^t feet m diameter are 
used 

Ths work of draining the Zuider Zee the great 
national mterpnse of the Netherlands, is now m 
full progress (Natdbb Sept 21 1929 p 448) It is 
estamated that whm all the land considered in the 
scheme has bem reclaimed from the sea tiie area of 
the country will be increased by about one<«eventh 
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The flnt Hui amaUMt of the four areea into irfaudi the 
nndertakiiig bae been divided, and oomprunng nearly 
50,000 aorea, haa been provided with two pumping 
■tBtiona,one at Medemblik and the other at Den 
Oever When the area haa been reclaimed, theee 
■tationa will be permanently used for drainage pur 
poees In the Brown Booert Btmew lot November 
there u an mtereetmg aooount of the novel eleotn 
oal equipnwnt at the Medemblik atation At Den 
Oever the water la pumped out by three centrifugal 
pumpa driven by Dieed enginea At Medemblik the 
omtnfugal pumps are dnven by three phase motors 
The station u suppbed with ourrent at 50,000 volts 
Each of the induotion motors dnving the pumps la 
rated at 660 kilowatts and runa normally at 107 re 
volutions per mmute By eleotnoal devioea, howevOT, 
the speed can be varied between 88 and 180 revs 
per mmute, so that the operation may always be 
under the most favourable conditions Owing to 
their slow speed, the motors had to be oonatructod 
with 56 magnetic poles They always run at their 
maximum efficiency and power factor The electrical 
station has been working continuously sinoe last 
February 

On Nov 17, there was opened at the Amenoan 
Museum of Natural History a new South Amatio Hall, 
the stocking of which was due to tho enthusiasm of 
two British sportsmen, Lieut Col J C Faunthorpe 
and Arthur S Vemay The hall is a fine tribute to the 
art of taxidermy in the Museum and to painstaking 
efficiency which led to the collection m India not 
only of the itnimii.lii themselves but also of tho plants, 
foliage, and representative sketches which combine 
to give a natural setting to the animal groups The 
actual work of collection has been m progress suue 
the first expedition was sent out in 1921, and the new 
hall itself has been m preparation duruig the last 
five years The exhibit^ senes consists of twenty 
large habitat groups showing aU the more importsmt 
of the Indian mammalia, but in addition the ooUeotors 
brought back about 450 specimens now m tho study | 
oollections This fine gift — for the cost of the ex 
peditions was borne by Mr Vemay — arose from an 
almost chance visit paid by the late Col Faunthorpe 
to the New York Museum, when, disappointed with 
the Indian animals exhibited, ho expressed to Prof 
H Fairfield Osborn hia wdlingness to make efforts to 
replace them Needless to say, his project received 
every encouragement and support, and an unequalled 
South Aaiatio Hall is the result The official dedication 
of the hall was commemorated by the publication of 
a large brochure containing reproductions of photo 
graidis of all the groups It should be a useful book 
to the enterprising museum curator, if only because 
it mdioates suitable landscape treatment for the 
■uiroundings of different well known species 

So often we have referred to the educational 
activities, amongst children, of oertam Amenoan 
T,i|Ti«MiTrMi, that it IS a pleasure to commend the 
exodlent woris bemg aooomphshed by some pro 
vmoial museums m Bntam At the Cardift Confereiaoe 
of the Museums Association m Jims, two papen 
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were read on the subject of a rural museum servioe, 
pomting out what haa been done, partioulaidy at 
Batli^ and Huddersfield, and wfaat oould be done 
with further enoouragement and he^ from education 
authontiea (Museums Journal, Novmnber) The mam 
theme centred round the distribution and omnilatum 
of speotally prepared educational groups amongst 
schools, and the mterest tideen m the papers and m 
the subeequent duouasion showed how keenly ahve 
provincial museum curators are to the^ eduoatumal 
posaibUities of their ooUeotions and to *the need for 
making on impression upon young mmds In on 
editorial article upon the subject of rural museums 
tor Bntam, the school servioe is commended, but the 
remark is made that “ it is hud to see why Hie 
teadung of ohildien m (not from) elmnentaiy sohools 
should be a function of museums ” Of oouise, the 
use of the museum should be a function of the educa- 
tion authonty, but by book or by crook the museums 
must get a footing m the world of elementary educa- 
tion, uid the museums service to schools, apart from 
Its own value, is a means of demonstratmg to outhon- 
ties slow to realise Hie possibilities that it is worth 
while to collaborate with museums 

A iJUtOK oolleotion of neohthio implements from 
the Gotteswolds, numbering some eight thousand 
Bjiecimens, has recently been acquired by the C!helten- 
ham Museum through the generous gift of Mias B A 
Paine The oolleotion was formed by her brother, 
the late Mr A E Paine, who devoted many years 
of his life to the study of the neolithic penod m that 
area The collection m fully illustrative of the develop 
ment of the new stone ago industries of the district, 
and m addition to finished iroplementB, moludee 
fiakes, cores, and fabneators, as well as implements m 
various stages of manufacture There is also a repre 
sentative senes of pobshed implements, rare from this 
area In an aooount of the collection which appears 
in the Oloueetter^tre Echo of Deo 5, it is said that 
the collection is the finest from the Gotteswolds m 
exwtenoe Incidentally, the wnter of the article 
states that while the Museum contains objects from 
the long barrows of the neighbouihocxl, the culture 
of the round barrows is not represented, although it 
IS well known that many of these have been opened 
I and that their contents are stiU m exiatenoo but 
aro not available for study Peihajis Miss Fame’s 
example may stimulate one or more private owners 
to emulate her generosity 

Da Maboxi, Fosskyhux, the mdefatigable genera] 
secretary of the French Society for the History of 
Mediome, has recently compiled and published a 
bibliognqihy, arranged aooordmg to authors and 
subjects, of the papen read before the first six inter 
national cxxogieesss of the histoiy of mediome, held 
at Antwerp (1920), Pans (1921), Lemdon (1982), 
Brussels (1923), Geneva (1985), and Leyden and 
Amsterdun (1927) respectively The great variety 
of the subjects u shown by the fact that they have 
been classified m the following fifteen seotions • 

(1) bibbografhy, tennmology, insonptions, eto. ; 

(2) eduoidMii, sbhools and faoultiea, oorpoxatioaa j 
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(S) medical dootnnea, methods, and pfoeeases of ex 
amination , (4) biognphies (by far the largest 

section) , (0) history of anatomy , (6) history of 
diseases such as plague, leprosy, syphilis, and nervous 
disorden , (?) sutgeay, obstetncs, ophthalmology, and 
stomatology, (8) pediatnos, (0) dietetics, thna- 
peutics, pharmacology, hydrology, and climatology, 
(10) pubho health and epidemiology , (11) veterinary 
medicine, (12) medicine and art, (18) medicine and 
literature, (14) hospitals, public aasistanoc, and nub 
t«ury mediome, (10) folklore, charlatanism, mystic 
medicine, popular mediome, and primitive mediome 

Taa November number of the King a CoUtgt 
Hoaptktl OatetU was pubbshed as a centenary number 
and contains a sketch of the history of the Medical 
School, 1830-1030, the Medical Faculty having been 
estabb^ed the year after the founding of the (Allege 
For some years the students sufTered from the draw 
back of having to obtam practical instruction in the 
neighbouring hospitals, until in 1830 the first King s 
College Hospitid was opened upon the site of the old 
St Clement Danes workhouse m Portugal Street, 
Lmcoln a Inn Fields One hundred and twenty beds 
were at once available, and by 1872 this bad increased 
to 172 In 1900 King Edward VII laid the foimda 
tion stone of the new Hospital at Denmaik Hill, which 
was opened four years later Of the many famous 
men who taught m the old hospital, such as Richanl 
Partndge (1800-1873) Robert Bentley Toild (1800- 
1860), bir William Fergusson (1808 1877), Sir William 
Bowman (1816-1802) and others. Dr Willoughby Lyle 
gives many interesting notes horgussou, a biilbant 
operator, it was said * had the eye of an eagle, the 
heart of a lion and the hand of a lady Lister joined 
the hospital m 1877, and it was in the old buildings 
m Portugal Street m July 1892 that he delivered his 
last clmiosil lecture Patient to a degree he dis 
liked carelessness, but his failing was unpunctuality 
The last meeting of the Committee of Management 
m the old buildings was held m July 1013, and 
patients were admitted and work commenced in the 
new hospital at Denmaik Hill m October of the same 
year 

Ths sixteenth Report of the Director of Veterinary 
Services and Animal Industry, Ondersteipoort, 
Pretoria (Umon of S Africa, Dep of Agnoult The 
Government Prmter, Pretoria, 1930 Pp vi +692), 
maintains the high standard of previous volumes 
and IS admirably produced and illustrated The 
Director, P J du Toit, and R A Alexander have 
found that it is possible to immunise horses against 
horse sickness by means of formalised virus The 
bacteria of botulism are surveyed at length by E M 
Robinson Parasitology has several papers devoted 
to It The important subject of mineral deficiency 
and metabolism as it affects ammals is cimsidered m 
seven commumcations The production of baoon is 
the subject of a valuable study m which tiie influence 
of the breed of pig and variations m the feed of the 
animals upon the grade of baoon produced have been 
investigated These papers are only a few of the 
studies dealt with m this volume 
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At the ordinary meeting of the Institution of Elec- 
tnoal Engmeers to be held at 6 F M on Thursday, 
Jm 8, an oil pamting of Graham Bell, by Mr W W 
Russell, R A , will be presented to the Institution by 
Sn Hugo Hirst 

At the recent council meeting of the Yorkshire 
Philosophical Society, York, Prof G Baldwin Brown, 
Watson Gordon piofessor of fine art m the Umvenity 
of Edmburgh, and Dr R Mortimer Wheeler, Keeper 
and Secretary of the London Museum, Lancaster 
House, were unammously elected honorary members 
of the Society 

Sxjtious losses are liable to occur from certain 
diseases, particularly piroplasmosis and imaplaamoeis, 
in British rattle imported mto South Africa, South 
America, and elsewhere, and this risk acts as adeterrent 
to the export trade The Ministry of Agnculture and 
Fishenes announces that immunisation against piro 
plasmosis and anaplasmosis can now be earned out 
at the Mimstrys Veteiinaiy Laboratory at Wey- 
bndge For particulars application should be made 
to the Secretary of the Ministry, Whitehall Place, 
London, S W 1 

Wx learn from a lecent Daily /Science News Bulletin 
issued by Science Service Washington D C , that 
quaiantine restrictions on hlonda fruit and vegetable 
shipments have been wholly removed as from Nov 
15 last These restrictions were put mto force in 
oidei to protect the rest of the Umted States against 
the Mediterranean fnt fly which was discovered in 
certain Florida orchards in April 1929 Eneigetic 
measures of repiesiMon were put into operation almost 
immediately the discovery was made, and these 
appeal to have been ho efficacious that Florida is now 
rostorod to complete parity with all other States so 
far as such shipments are concerned The hfting of 
the cjuarantine regulations, howevet, does not mean 
that the usual vigilance will be relaxed, since the 
possibibty has to be provided for that bomplete eradi- , 
cation of the pest has not yet been achieved 

Tax Medical Research Council announces that it 
has awaided three Dorothy Temple Cross Research 
Fellowships for 1980 31 these being the first appoint 
monts to be made under the teims of the recent bene 
faction in that name for research fellowships m tuber 
culosis as follows Dr A I O MoLaughlm, Chief 
Assistant, Tuberculosis Department, St Thomas's 
Hospital London , Mr R J Matthews, Chief Tuber 
culosis Offioer Mid Glamorgan area, and Medical 
bupenntendent Cymla Hospital , and Lieut S M 
Burrows, R A M C , attached Sudan Defence Force 
Dr McLaughhn has leceived a fellowship for the study 
of methods of diagnosis and treatment at some chosen 
centre m the Umted States Dr Matthews and Lieut 
Bunows have received senior fellowships and will 
make speoial studies of problmns of tuberculosis among 
the native population m Zansibar wid in the Bahr el 
Ghasal Provmoe of the Sudan, under arrangements 
made by the Council with the respeebve governments 

Ah important catalogue (No 440) of some 9000 
second hand books on soology, geology, aAd palssonto- 
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logy hM jurt b«en received from Mcem Bernard optical prmoiple. which doea not appear to have 


Quantoh, Ltd , 11 Grafton htreet, W 1 Many rare 
works are included 

Messrs A West and Partners, 36 Broadway, 
Westminster, have recently issued a catalogue of 250 
pages, of surveying and drawing instruments, with 
sections devoted to phutographio apparatus and plan 
repioduotion matenals Besides the usual apparatus 
and fittingH there are descnbed a new form of oabuiet 
for fihng plans by hanging them m steel ohps , a 
computing board designed by Mr B O Kapp for 
calculations of two part tanffs involving the four 
quantities — the kw charge, the unit charge, the 
load factor, and tlie total cost per unit , and the 
Bromostat method of reproducing plans 

MvsaBS C Tt Ca<iella and Co Ltd have recently 
issued a new eihtion of their illustrated Catalogue of 
Surveying and Drawmg Tnstnunents, mchiding thoo 
dolites, tiansit instrumente levels, beuomoters, toIe« 
Ht opes, tide gauges, {ilonimotors etc Besides giving 
the dimensions and jinces of the instruments, notes 
r construction and, 

n their use also dogue aro the 

pnsm attachment for use arth theodolites for the 
observation of ncpial altitudes designee by Mr E A 
Reeves, and the prism alidade devises! by the Rev 
A J Potter, an mstiumont depo ' on a simple 


been used m this connexion hitherto A new form 
of eathetometer is described , while among the baro- 
meters shown IB an interesting reproduction of an 
instrument made about 1600 by Tompion, “ the father 
of English olockmakors , who, it will be recalled, hes 
m the nave of Westnunster Abbey, m the same grave 
as hiB famous apprentice, George Graham 

ArpncATiONS are mvitt d for the following appoint 
ments, on or before the dates mentioned — ^An 
assistant agiicultuial chemist in the Department of 
Agnctilture and Boiticulture of the University of 
Btistol — rhe Agncultuial Advisory Ofllce, 22 Ber 
kcley bquaie, Bristol (Jan 3) A visiting teaclier of 
mathomatios for the P^dington Technical Institute — 
The Fkluoatiun Ofiicer (T 1), County Hall S E 1 (Jan 
s at the 

MiddJeebroiigh Jumoi Technical School 1 ho Director 
of liiducation Education Offices Midillesbrough 
(Jan 6) A pimcqial rtf the Toiqiiay Technical 
College — 1 he Secretary The Castle Lxetei (Jan 8) 
Civilian education officers Giaile III in the Royal 
Air Force Eihicationa] Service — The Secietaiy, Air 
Ministiy (.wjdyr House Whitehall SWl(Jnn 17) 
A profossoi of goologv at the Univeisity College of 
Wales— 1 he Financial Secrctaiy Univeisity College 
of Wales Aberystwyth (I ob 14) 


Our Aatrononucal Column. 


Pluto — As noted in HAitiitK for bept 27 Prof M 
Wolf found an image on a plate exiKised at Krtnigstiihl 
on Jan 23, 1914, which was conjectured to be Pluto 
A oompanson made by Messrs Bowei and Whipple 
with their ei>honiens in Ltek Obi Bulletin, No 427, 
gave residuals of - 112 V 26 2' in K A and Deol , 
so that the identity appeared doubtful ( Man Ctre , 
142) But m V A I Cm , d06 Dr ^agar publishes 
new elemmts of Pluto, m which he has apphed per 
tuibatioiis by all the large ulanets, so that they should 
bo somewhat more exact than the Lick elements (the 
chfference between them is not great) Ihe new elo 
ments represent the 1014 jxisition withm 0 6', so that 
thrae is little doubt that it belongs to Pluto It ex 
tends the aro of observation by nearly six years, the 
previous date of the earhest unages bemg December 
1019 (Mt Wilson) 

Prof H N Bussell discusses the orbit of Pluto m the 
Scientific American for December He considers the 
resemblauoe to the predicted orbit of Prof P Lowell 
to be far too close to be asonbed to chance and eon 
eludes that it is the planet to which Lowell s analysis 
pomted He also makea some interesting commmts 
on the relations of Pluto to Uranus and N^tune It 
tidees about 600 years for Neiituno to gam a revolution 
on Pluto, BO the two planets will not be so near to each 
other for 600 years aa they were at the comunction a 
few years ago It will be some 9000 years Wore the 
two planets will be at their ininumim distance from 
each other, wfaioh is about 2^ astronomical umts 
Pluto oomes slightly inside Neptune s orbit, its pen 
hehon distance Wng 29 80 umts, but its high uioluia 
tion (17® 7') prevents a very near approach Zagar a 
date for the next penhelion passage IS 1989 Aug 28 72, 
Lowell predicted abuob 199^1 

Massu and flotations of Planots— Mr V V Nar 
iker, 136 Viotona Rood, Ctunbndge, notes m ^ letter 
to the EditoFthat if the planets ore arranged m order 
of angular vdooity of rotation, we get nearly the same 
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onler as when they are arranged m order of mass, the 
larger masses having the smaller periods of rotation 
Ho observes tliat tms may throw some hght on the 
origin of the planetary system, as the orbital speeds of 
particles near a large mans would be higher It is 
doubtful whether mu( h stress can be laid on his result 
The difieience of angular velocity of the four giant 
planets is very small i omxwwed with their difference of 
mass, further, Neptune, though moie massive than 
Urums, has a slower rotation At least two of the 
mner planets, the earth and Mercury, have had their 
angular velocities diminished by tidal action, so that 
their present rotations are not much giude to the 
primitive ones RtiU, the pomt is worth mentioning, 
as It may be one of the many factors on which the 
early rates of rotation depended The masses of the 
asterouls are very small , still, many of tliem are m 
ferred to have rapid rotations from changes in their 
hght 

The Leonid Meteors — The date of the next expected 
maximum of the Leonid meteors is now approaching, 
being due m 1932 or 1933 The Datlj/ Science News 
BuOetm of Nov 18 and Nov 21, issued by Soienoe 
Servioe, Washington, D C , states that the meteors 
this year were more numerous than was expected, the 
display beuig the best smoo 1901 Dr Ohvior states 
“ It was much better than we expected and greatly 
enoourages us to think that there may be a great 
shower in two or three years The maximum ooourred 
on the early morning of Nov 17, which was a day later 
than he expected , the hourly rate was two or three 
tunes as as he expected, and many of the meteors 

were fire oalls with long endurmg trains 
It IS exfaremelv diffioult to make accurate foreoasta 
for meteors, os Himt orbits are not idmtioal witii that 
of the parent comet , furt2ier, thoee Uiat we meet m 
any year have never been seen brfore, m we can only 
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Research Xtema 

■In Man for December, ErUnd | tom a eoript t^t u 


PeruTlan Weights 

NordeneiaAld duounes the ancient Peruvian system 
of weights on the evidence of two oolleotions of stones 
presumed to be weights Although mdividual ob 
jects regarded as w^^ts have previously been de 

scribed, this IS tiie hrst account of any senes from which 

some idea of the Peruvian system might be deduced 
The first senes is from the coUeotion m Dr E Oailon 
in Berim It comprises 13 stones and was discovered 
m the Hacienda de Sagrano, near Huaoho With 
the series waa a small beam balance and a basket 
work case ihe we^ts were enclosed m a neatly 
finished cloth bag With one exception the weights 
are water polishm pebbles , the exception is said to 
be of meteono iron The stones fall into two senes, 
one of four stones, the other of nme When the senes 
of nme is arranged according to weight, it appeani that 
the heaviest is eightoon times the weight of the 


the aggregate sum of all tho units 85 The weight 
of tho Bn^eet is 1 S3 gm of the heaviest 27 50 gm 
In the senes of four the largest agam appears to equal 
eighteen umta of weight weighing^ 17 gm , and the 
smallest five units, at 8 10 gm ^is system appears 
to show bpanish mfluonco The author however 
believes he has discovered m the oolleotions of tho 
Oothenburg Museum a series which is uninfluenced by 
the Spanish system in a number of stones oontamed 
m a cloth bag from Paohaoamao In this senes of 
lune stones, five suggest a umt between 3 73 gm and 
S 86 gm , while the temaming four, if taken m pairs, 
probMly constitute units m the same system There 
agam occurs a weight which is ei^teen tunes the unit, 
and it 18 therefore suggested that tlie figure 18 m 
the previous system is a survival of the ancient and 
origmal system It may be due to the necessity of 
measuring some compound m which one of the m 
gredioitohad to be eigditeen times anothei^— such for 
example as the proportion of oop^ to tm in makuig 
bronse (5 0 per coit of tm m the Inoa bronzes) 

Excavations In ^ia — The results obtamed m 1929 
and 1930 by the French archnological expedition to 
Byna of the Aoadtaue dee Insonptions et Belles 
litres are desonbed by H bohaeffer the leader, m 
the Docembor issue of Anta[unty The work was begn^n 
as the result of the accidental discovery of a bunal 
vault at Mmet el Beida which contamM Myoenmm 
and Cypnoto pottery dating from the thirtemth oen 
tury B o Tho excavations on this site have revealed 
an important cemetery oontmning several large root 
angular tombs with corbelled vaults, ajmroaohed 
through a short vestibule with stairway, the whole 
bemg built of well worked stone blocks One of the 
tombs was hidden under an important building and 
other more important buildmgs ooimeot directly with 
the tombs One buildmg cleaw this year oontamed 
thirteen halls, rooms and passages without counting 
the upper Sto^, the stairoase and landing of which are 
preswved Irorth of the tombs, towards the sea, at a 
depth of between 0 50 m and 1 50 m lay about ei^ty 
deposits of Myoenssan, Qypnote, and looal pottery, 
bronse miplementa, and a variety of other rehos, some 
of Egyptian provenance, and moluding statuettes of 
Syrian and Egyptian deities A larm temple on the 
northern prcnecuon of the mound had two rectangular 
oourta )omea together and enoloaed by thick walls 
The name of the town, Siqiounna, was recovered from 
one of the stelie Neu by was a senunaiy for pnesto, 
eqwpped with a hbrary with numerous inaonbed 
toU^ Outstanding nnpwtonoe is given to the 
ouneifonn tobleto by the iMt that most of them eon 
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become atifiiabetio In the gloesansa Sumenan is 
translated mto a language at present unknown, m* 
stead of the usual Babylonian From the important 
finds made to date, it Is clear that Saponnna was an 
mternational oommercial oentre of first rate import 
anoe, with a polyglot population whose pn^ inust 
have spoken at least live languages, molu^ t^t 
which IS at present unknown to ns , while m tM 
pantheon, native Syrian deiUes appear side by side 
with thoeo of Mesopotamia and E^t 

Abnormal Incisor m a Coypu —An abnormal 
of Myoea^or eoypua, which recalls some of tho examplM 
m ower mammals recentiy desonbed ^ ® 

M Intoeh, is desonbed and figimsd by Carlos Rus^ 
iPhVMt Rev Soe Argentina Oten Nat , 10, p 162 , 
1980) In tho degree of its abnormahty this upper 
tooth IS unusual, for, having been deflected off the um 
of ite opposing moisor m the low«r jaw, it has contmued 
to grow until the tip has deeonoM a full eirolo and 
more The usual length of the mcisor of a coypu is 
76 mm , this one measures 166 mm 

Frssh'Wator Sponges from tho Dutch East Indies — 
Mr N Gist Geo, m Treubta (vol 12, 1 , 1930) con 
tinues his work on freah water sponges, the first part of 
winch oontamed an histonoal account (Tretibui vol 11, 

2 1929) Tho preeent part providee deecnptionB a^ 
illustrations of a very large number of species Fresh 
water sponges are abundant m these regions, occurring 
in lakes tanks ponds and running water, and many 
of them are deeonbed from livmg material , this 
gives much value to the work, for colour form and 
Mbit are specially noted m addition to the spioulm 
both of the iqxmge itself and of the gemmulM We 
have now a very good idea of the fresh water sponge 
fauna of tho DutM East Indies, which is of oonaidor 
able importance 

North American ReUnellidss —After careful study 
of the anatomy of most of the species, H B Baker 
has attempted to classify the North Amenoan land 
snails of tne genus Retmella (Free Acad Nat Set 
Philad , vol 82) Frovious olassiflcations baaed m 
the supposed prince or abeenoe of an aooeseory left ^ 
mantle lappet are maoourate, the structure bemg 
preeent m all It seems that Rettnetta, Otyphyahma, 
Om^tahna, Mteomphtx, and F**nn«onil«# have two 
widely separated lappete on tho left side of tho mantle 
edge, but Oxyehtlve and Zomtee have only one eon 
tinuous lappet in that position The dioll characters 
that may be used for the distmction of species aro 
growth sculpture, spiral striss, and form of shell A 
systematio list with looalitiee and notes of the speom 
of the g^ua form the bulk of the paper, whion also 
moludes deeonptions of the new sub^era Olyphy 
akndee and OlypKognomon 

The Foranunifsral Famdy Polymorphlnld* — In 
A Monograph of the Foramuufi^ Family Poly 
morphimdsB, Reomt and Fossil ’ {Proe US N<U 
Mat , vol 77, pp 1 196, pis 1 40 , 1930) Dr J A. 
Cushman and the late Dr Y Ozawa deaonbe and 
figure all the speoiea of the Polymorphinidn The 
first undoubted representatives are found m the 
Tnas, but it is not until the Jurassio that the family 
beoomea at all frequent The afflmties of the species 
which have been recorded from the Ordovioian ^ 
the Devonian are unoertam With regard to im 
tnbution, ttie authors state that smootii and rather 
primitive specieB have a long geolognoal history and 
are widdy distnbuted, whereas speualised forms are 
restnoted to narrow limits both m the present oceans 
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and in the part Sinularlv, lome of the epeoiea of 
vanous genera that are hig^y ornamented or have 
very oharaotenrtio ahapee clo not range widely 
In th«r remarin on the evolution of the faimlv, it la 
stated that the Polymorphimdn are certainly derived 
from some coiled form of the Lagenidn such as Mar 
gtnuhna or Vagtnuhna Many epeoiee are deaonbed 
or recorded from vanoua honaona m the Juraaaio, 
Cretaceous, and Tertiary formations of England 
Researches on Caudrna ekUmu — ^Thia organism 
IS a favourite subject for research, and is used m two 
mierestmg papers m the June number of the SeMtust 
Beporta of tiio TAhoku Impenal University (Fourth 
Senes — ^Biolog^, Sendai, Japan, vol 6. No S. 1980 
‘ Notes on the I^velopmont of a Holothunan Cauehna 
chilenata (7 Muller) ”, by Densaburo Inaba, and On 
the Circulation of the Penvisoeral Fluid m Oaudtna 
chUenata (J Muller) ”, by Masayasu Zarabi The 
first deecnbes the developmmt from em to larva and 
young stages, the work bemg camea out both on 
material rear^ from artificial fertilisations and on 
eggs and larvce from the plankton The Aurioularia 
stam 18 omitted and the barrel shaped larva is a 
DoUolaria, which is also the case m several cucumarians 
the development of which is known The life histones 
of members of the family Molpadiidn, to which 
Caudtna belongs, havo not so far been mvestigated, 
and it IS shown that it is more closely related to the 
Cut umarudee than to the Holothundn or Hynaptidie 
The breeding season at Asamuchi, where the work is 
corned on, is m May and June, spawning taking place 
during the high tide which succeeds the day time low 
tide The structure of all the stages in development 
IS carefully worked out and there are good diagram 
matic text figures and six plates The second paper, 
dealing with the pencardial and the tentacular fluid 
m Oaudtna, shows that the current of the former pro 
gresaes antero postenorly dose to the body wall and 
returns postero anteriorly along the centre of the body 
cavity 1 ho pressure of the penvisoeral fluid exhibits 
much vanation and is much higher m adults than m 
the younger animals m a similar physiological state 
Genetics of Garden Beam — There are many vaneties 
of the garden bean, Phaaaciua vulffona, differing 
markedly m the colour and mottlmg of the seed, m 
flowor colour, and m other characters K Miyake, 
Y Imai, and K Tabuchi {Jour CoU Agno Imp 
Unm Tokyo,vo\ 11, No 1) have made a further study 
of the genetics of stem and flowor colour, seed coat 
colour, and pattern They find pink stem receesive to 
red, the flower colour corresponding m each case, 
whude green stems may bear flowers which are red, 
pink, flecked, or white Varieties with flecked or 
white flowws always have green stems, but wh«i these 
ore crossed the stem is coloured Bed stem is epi 
static to pink, and coloured st«n is dommant to greoi 
Pink X green stem gpves red F| and m Fg 9 red 3 pink 
4 green, showing the presence of two factors As 
regards seed colour, black is found to be epistatic, and 
n^ite hyperstatic to all others Intermediate m the 
senes are brown, purple, red, grey, and yellow, each 
apparently represe n ted by a single gene Piebald is 
recessive to sw colour, and there are three possible 
modiflsie affecting the extension of the colour The 
* mottled ’ character is dominant and is hnked to the 
receesive gene cream, with which it 2 6 per wt 
of crossing over The vanous types of bean studied 
are illustrated by two coloured plates 

Bass Line Compansons — The BaHao GeodeUo 
Ccmmiseion has recently issued its first Special 
Publloation (No 1, Helsmgfors, 1980, pp 886). w^ is 
entitled “Measuring of Seven Bose Lmee’of the 
Baltio Polygon, executed m the year 1989 ”, by Dmari 
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Bonsdorff The aim was to detemune whe^er the 
base hnes in the vanous countries surro und i n g the 
Baltio Sea. and parMung m the work of the Oeodetio 
Commission, are really m agreement with one another. 
The seven base hnes chosen were Ssubm (5 1 Inn ) 
m Poland, Sveksna (6 6 km ) m Lithuania, Osel 
(6 8 km ) m Estonia, BAoko (0 9 km ) m Finland, 
EnkCping (6 9 km ) m Sweden, Oland (6 0 km ) m 
Swedoi, and Lolland (6 8 km ) m Denmark , these 
were compared with the standard bases at Potsdam 
(240 metres) and Helsingfors (720 metres) Eight 
mvar wires were used , four were Finnish and four 
Danish, and an their certificates indicated that their 
temperature cueffloienta were different, they were 
supposed to be drawn from different pieces of mvar , 
it was found later that one set of certificates gave 
wrong values, and that all the wires were really drawn 
from the same piece Afterwards it appeared that 
between the second and third measurements at 
Helsingfors all the eight wires lengthened by 0 082 
mm , mr no assignable cause This seems to be the 
most senoua cause of error in such geodetic measure 
ments, apart from irregular lateral refraction depending 
on climatic conditions 

Echo-Soundmg — ^Ihe depth sliown by an echo- 
soundmg machme requires loriection for the slope of 
the bottom, since the strongest echo, which makes the 
lecord of the depth, is returned os a rule from the 
nearest pomt, which is not always vertically under the 
ship A L fihalowits (Slope Corrections for Echo 
Bounding U S CWt and Ueodetio Survey Special 
Pubhcation, No 165) considers that this correction is 
negligible if it is so small that the imcorreoted sounding 
would be correct if displaced on the chart by a distance 
not greater than the width of the numerals expresauig 
it, 0 16 mch on an American chart, and provides tables 
for the rapid recogmtion of such oases At least two 
lines of soundings are required m order to detemune the 
slope correctly An objection to this suggestion is that 
a sounding would be entered unoorrectM on a chart 
on a small scale but corrected on one on a larger scale 
The paper is reprinted m the Hydrographto Revtau), 
vol 7, No 1 (Monaco 1930), which contains a number 
of original papers and repnnts or abstraoUi from other 
journals Among the original papers is a note, with 
illustrations, on we Bntiui Admiralty pattern echo- 
sounders for 260 fm and 500 fm , made by Henry 
Hughes and Son, and m oth«r papers reference is made 
to the Longovin echo sounifing apparatus used m 
Italian surveying ships, and the French Marti appar- 
atus £ Lulxike m a repnnt recommends the use of 
the Admiralty “ Tables of the Velocity of Bound, etc ”, 
H D 282, for the reduction of soundmgs to be umd for 
scientific purposes, but prefers a standard velocity of 
1500 metres per second for practical purposes M 
Camille Vallaux discusses the present state of our 
knowledge of the Humboldt Currmt, and accepts the 
view ^at the cold greenish water noh m diatoms 
wells up from the contmental slope, while the oooa 
sional patches of cold blue water come from gmter 
depths Capt J Luymes, of the Netherlands Hydro- 
graphic Office, gives a short history of oceanogimby, 
with a poetsoni^ dealing with the work of the WitU- 
brord StuUttu Expedition up to the end of the year 
1929 

Fluid Flow at Corners — ^The issue of the Canadian 
Journal of Baaaareh for September contains a contn- 
btttion from the Naiionu Research Labontones, 
Ottawa, dealing with the design of oomen m fluid 
channels so that they may produce the minimum of 
dirturbanoe of the uniformity of flow The authors, 
Messrs O J Klem, K F Tiqiper.andJ J Oreen.by 
oboervations on the air flow in a wind tunnel 18 intihee 
wide, bent at a n^t aoj^e, find that rtnpa of thin 
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jiietal a little more than an moh in 'width bent so that i 
half their width i» at right anglea to the other half, and 
plat ed in the diagonal of the bend of the wmd tmmel 
with their surfaeoa parallel to the two direotiona of | 
flow, make a great improvement m the uniformity of i 
the downstream flow Strips of the same width bent ] 
so that their transverse section is a quarter of the 
oiFoumferonoe of a circle, and placed about half their j 
width apart along the diagonal of the bmd, produce | 
a downstream flow which is very nearly uniform across 
the width of the tunnel Ihe authois point out that 
the same improvement may be made m the uniformity 
of the downldream flow m bent water or steam pipes 
m which the resistance has to be reduced to a mmi 
mum, by the introduction of bent vanes 

Joule ■ Thermometers — The November issue of the 
Journal of Hexenttfie Jnotrumenis contains a shuit note 
by Dr J R Ashworth on the present state of two of 
the thermometers used by Joule m his researches on 
the mechanical eqmivalent of heat which are preserved 
in a wall case m tne rooms of the Manchester Literary 
and Philosophical Society Tlie two are the A and D 
instruments mentioned by Joule in his paper m the 
Trantacltono of the Royal Society of 1860 as those 
with which his most accurate work was done, A being 
the caloiimetei thermometer Lach was made by 
Dancer of Manchester in 1843, and is nearly a metre in 
length, with a spheroidal bulb and an arbitrary scale, 
the range of A being from 0° to 30" C , and of I), 0“ to 
100° C Joule calibrated both and reconled the changes 
of the flee^mg i>oint tradings on them from 1844 to 
1882 Sir Arthur Schuster tested th«an agam m 1892 
1893, and 1804 and Dr Ashworth has spun tested 
them this year Duniig the whole pencil the freezing 
IKiint records have iisen , m the first six years A 
showed a rise of 0 33° C and it is now 0 65° C and 
appears to be approaclung a limit exponentially It 
would be mtercsting to know what other thermometeis 
of this ago are in existence and how their freezing point 
readings ha\e changed since they were first deter 
mmed 

Sulphur Hexafluoride — The compound SF,. dis 
< over^ by Moissan in 1886, is of mterest because in it 
sulphur IS exerting its maximum valency and the re 
suiting compound is chemically very mort Shumb 
and Gamble, in the November numbw of the Journal 
of the AmfruxmCheimcalSoctelu, deecnbo the prepara 
tion of the compound from sulphur and fluonne (the 
oidy practical method), m the course of which they give 
details of a simple ap])sratus, m which monel metal 
was used, foi tho production of fluonne The vamur 
pressure curve, meltmg pomt ( -60 8°), and gas 
density (6 10 when sir 1 , theoretical 6 04) were 
investigated 

Oil-driven Locomotives — To tho valuable senes 
of pampldets issued by the Association of Engmeermg 
and Shipbuilding Draughtsmen has recently been 
added one on the mternal oombustion Migme, by 
B Reed In England. Amenoa, Germany, Switzer- 
land, Russia, and elsewhere, much experimental work 
IS being done on oil dn'ven locomotives, and Mr Reed’s 
paper contains a review of the problems mvol-ved m 
the design of locomotives fitted with Diesel engines 
and many particulars of the oil dnven looomotives 
at work ^e fuel consumption of a Diesel engme 
for traction punioees is about 0 43 lb per b h p per 
hour, but taluiijl <»al at 22s 6d per ton and Diesel 
oU at 90s per ton, the thormal e^ienoy of the od 
dnven locomotive must be at least 3 1 times that 
of the steam locomotive for there to be no mcreose 
m the fuel bill Included m the pamphlet ore tables 
of costs, curves of pOTfomianoe, sections devoted to 
the locomotive os a whole, the engme unit, and the 
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vanons forms of transmission gear, while an appendix 
gives details of eight recent engmes and a bibhogr^hy 
of articles on the subject pubuahed m the engmeeniig 
Press Like othw ^blications of the As^iation, 
the pamphlet is obtainable from the Draughtsman 
Publishmg Company, Ltd , 96 8t George’s Square, 
8 W 

Utilisation of Waste Wood Chips — At St Helens, 
Oregon, an extensive plant has recently been put 
mto operation by the Fir Tex Insulation Board Co 
for the conversion of the hitherto -wasted Douglas 
fii (hips from the lumber mdustry mto board one 
mch thick for building and insulation work An 
illustrated description of the plant by R C bmith 
wpoars in The Valve World for November 1930 
The chips, of which tho supply is almost unlimited, 
are first treated with stecun, m 18 ft spherical 
rotary digesteis, and then are leduced to pulp by 
hammer shredders From the storage chests the 
pulp is passed on to a Fourdrmer machme having 
a wire screen 13 ft wide and 100 ft long with 
eight presses, each with two rolls, tho main rolls 
weighing 12 tons each The board, emerging from 
tho machme at the rate of about 20 ft per minute, 
IS automatically cut into lengths and is thoi passed 
to a drier 360 ft long with eight decks heated by 
oil bunimg furnaces Tho jilaiit is capable of pro 
duemg 160,000 8(1 ft of one mch board every 24 hours, 
but plans are already under (onsideration for the 
extension of the plant to ten times this capacity 
The board has not only been used for building and 
refnmration work but also tests in the sound studios 
at Hollywood have shown it to possess remarkable 
acoustic and sound deadeorng xiro^rtiee 

Cooling Electrical Machinery — After forty years’ 
experience m the design of electncal machinery, 
engitieeis have found tliat the heatmg factor is the 
one which nearly always limits the sire of electrical 
apparatus The temperature nee of machinery m 
the early days was ve^ difflcult to guess, but now 
tliat the conductivity of insulating materials and the 
laws of the loss of heat by air convection currents 
are known, approximate values for this rise are easily 
found The maximum permissible temiierature rise 
of any portion of a machme, the so called hot ^t 
temperature, is determmed W the standard speciflca 
tion Unfortunately, it is dimcult to get mtemational 
agreement on permissible temperature rises They 
naturally depend on permissible overloads and these 
vary in different countries In Britain, for example, 
the maximum Mrmissible temperature nse for the 
commutators of very small motors is 46° C , in 
Amenoa 66° C , and m Germany 60° C As the over 
load conditions are often differmt, it is difficult to 
compare the relative value of homo and foreign 
maenmes In a paper read to the Institution of 
Electncal Engmeers on Nov 6, Mr Hoseoson de 
sonbed vanous methods of heat dissipation and 
compared their relative values The oool^ medium 
most frequently used is air Large generators and 
motors gmierally woric with a ventilating air oiroula 
tion system oloM on itself with a water cooler m the 
path of the air In these oases the heat posses from 
the surfaces of the hot parts mto the circulating air, 
IB conveyed to the water m ^ cooler, and then earned 
by an outlet mto apond or nver Hydrogen is now 
not uncommonly used m place of air m the closed 
circuit, on account of its high thermal oonduotivity 
and the less power reciuired to keep it circulating 
In air oooled maohmee it is found necessary to oiroa- 
late about 100 cubic feet of air per mmute per kilo- 
watt lost, and m water oooled machines about a 
gallon of water per minute for the same loes 
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Biological Control of the Greenbouie White>Fly. 


By E B Spsyxb, Entomologut to the Experimental and Beeearoh Station, Cheehunt 


rpHE greenhouse white fly is a peet of a number of 
plants grown under glass, and has, during the past 
fifteen years, become eo widely distributed m C^eat 
Bntam, Ireland, and the Chanel Islands that the 
owner of the amplest oonservatoty must by this time 
be familiar with it and with the sordid api>earanoe 
of his plants when infested by this insect 

Through the researches of Dr LI Lloyd at the 
Cheshunt Experimental Station m ld20, it was shown 
that the pest could be controlled m commercial tomato 
and cucumber nursenea by fumigation either with 
the cheap cyamde process or with the vapour of 
the more expensive liquid, tetrachlorethane His 
demonstiation of the correct methods of fumigating j 
BO as to reduce injury to the tomato plant to a muu 
mum resulted m an incalculable savmg to the mdustiy 

In spite of the eomparatively widespread use of 
these fumigants, the general white fly population con 
tmued to increase m subsoquent years, the com 
mereial grower began to reuise oortam difficulties | 
oonnectod with extensive fumigation, and certam 
vanoties of gremhouse plants were found to bo very 
seriously mjured by the vapour of tetrachlorethane 

The appearance of a parasite enemy of white fly in 
Surrey was recorded by the late Prof H Maxwell 
Lefruy, but the habit of this particular species, which 
still exists in England, does not admit of its exercis 
ing any material measure of control over the peat 
An allied hyincnopterous parasite, hnearnajhmiiota, 
was founil by Mr L Hawkins at Flstree, Herts, in 
1026, and s<alc9 of white fly, parasitised by this 
insect, were received at the Chowunt Experimental 
Station ihrough the Qardmera ChronxeU Obeeiva 
turns upon tlie habits of the parasite established the 
facts that it reproducee itself iiarthenogenetically , w 
capable of distributing itself ({Uickly by flight not only 
within Ml area covei^ by glass, but m midsummer 
for distances of several miles over land interspersed 
with greenhouses and that a complete control of 
white fly infestation is obtauied by it when warm 
temperatures prevail 

^ything approachmg extermmation of the peet 
withm a short periml of tune could not bo expected, 
as the parasite is entirely deiiendent iqion the young 
stages of white fly for its existence, and comiot 
survive the wmter either out of doors or m unheated 
greenhouses However, the results of distnbution 
during the summer of 1927 were so promising, that 
an application was made to the Empire Ma^otmg 
Board, which generously gave a grant tor the erection 
of a glasshouse m which the parasite could be propa 
gated upon a larger scale 

During the eanier mvestigations upon the breeding 
habits of the parasite, an important fact came to 
lis^t, namely, that the percentage parasitisation of 
wito fly Boalte is not the same upon all types of 
plwt The tobacco plant in particular, when grown 
in small pots, produces a sticky foliage upon which 
the white fly breeds readily, but to which the parasite 
shows some aversion It is due to this fortunate 
cuoumstanoe that a stock of white fly can be mam 
tamed so that a oontmuous supply of parasitised 
scales upon oHier plants is obtainable 

The method of distribution is simple and has b — 
adhwed to as being the best with which to establish 
the parasite m greoithouses Tomato plants are 
grown m pots or m the ground , tobaooo pot plants 
mfssted with white fly and with a certam number of 
parasitised scales upon Hiem ore mtroduoed amongst 
^ tonaa Hie white-fly soon distribute themselvM 
and lay tggft upon the lowest branches of the tmnato 


plants , the scales which result from these eggs 
readily become parasitised and are recognisable cy 
the jet black colour which they assume 11 H days 
after each has received a Mrasite egg This blacken 
mg marks the time at which the pupal white fly is 
destroyed by the larva of the parasite withm the 
Male case When a large number of black scales 
have made their appeal unoe, the low branches are 
removed, packed m boxes, and sent out to the grower, 
who ties them into small bunches and hangs them 
about m his infested house for a period of three 
weeks, during which time the parasite larva pupates 
and finally emerges, through a hole which it outs m 
the roof of the scale case, as the adult winged parasite, 
which immediately begms to deposit eggs m white 
fly scales in its new enviionmont 

In the meantime, more white fly have bred upon 
the now lowest branches of the original tomato 
plants, which are afterwards used as another supply 
tor distribution, and so on A single senes of tomato 
plants will thus yield a oontmuo is supply of parasites 
lor several mouths if transferred to 12 mch pots 
when young or when grown in the gniiind At least 
a thousand parasitised scales may be present upon a 
single tomato branch, and each parasite eventually 
emerging is capable of causing the subsequent 
destniction of some fifty white fly scales 

Male parasites api>ear rarely and usually only when 
temperatures have fallen below 60 F over a penod 
of some weeks Under suoh oonditious the fertility 
of the female may bo much reduced Adults of both 
sexes measure rather less than m m length, so that 
they are not readily noticed unless very large numbers 
are present 

The approximate number of paiasitisod scales 
distnbutM m this way to growers of glasshouse 
plants duniig the post four years may be of mterest 
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Up to May 1030, boxes of parantea were diatnbatad 
to applioants free of charge, but aftersraids a charge 
had to be made to defray the cost of paokmg, etc , 
exo^ to raembera and aaaooiatM wf the Nuieety 
and Markat Uardsoa Znduatnaa DevelopaMiit SooietVf 
Ltd , which eontr^ the Cheahunt ExpenoMatal 
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Station After thia mtem was adopted, the number 
of applications fell off, so that the supply of pMasites 
available exceeded the demand 

In 1928 reports were received from the maionty of 
the recipients as to the measure of control which the 
parasite h&d effected Apart from a neglimble 
number of caaea m which the parasite fiulaa to 
establish itself, about half reported complete and 
the rest partial control Ow^ to the numbers 
aupphed, it was impossible to obtam sumlar informa- 
tion in later years, but many reports of complete 
control have come to hand from all quarters 

liie working of the pwasite is best judged of from 
tomato houses in the Lea Valley, in some parts of 
which the pest has been extremely aevere for many 
years In these particular areas, it has been found 
unnecessary to make use of fumigants during both 
the last and the current year 

The very laim numMr of parasites which con- 
tinually escape mm the breeding house at Cheshunt 
appear to have furthered the distnbution of the 
bmehcial insect throughout glasshouses m Hertford- 
shire, and the white fly population of that county, 
in which there is almost as great an area of glass 
houses as m the whole of the rest of Oreat Bntam, 
has definitely been reduced to a small fraction of 
what it was hve years ago. 


Applications for white ^ parasites should be made 
to the Experimental and Research Station, Cheshunt, 
Herts, not later m the year than S^tetnber, nor 
earher than March, unless mmunum night tempera- 
tures of 56“ F can be mamtamed m the green 
house during the wmter months Particulcm ot 
chargee, etc , will be forwarded immediately to apph- 
oants 

It IS useless to mtroduoe the parasite mto green 
houses m which the white fly is not breeding at the 
time of receipt of parasite material The parasite is 
qmte harmless to vegetation and to animals, and does 
not parasitise insects other than the white fly In 
oases of severe infestation, when immediate control 
of white fly is demanded, the greenhouse may be 
fumigated with a half dosage of cyamde ’ or tetra 
ohlorethane without injury to the parasite, which is 
also not materially affeotra by other fumigants and 
sprays generally used for the control of j^sts upon 
hvmg guashouse plants, with the possible exception 
of par^n emulsion 

An illustrated EMXiount of the white fly and its 

S iraeite was published m the Journal of the Royal 
ortioultural Society, vol 64. part 1, p 181, Januaiy 
1929, and a detailed account of the life history of 
Enearna formosa appeared m the BulUtm of Bntomo- 
logteal Rettartk, vol IS, pt 3, p SOI, Manm 1927 


Current Mortality Rates 


^HB recent inaugural addresses by Mr H H 
J- Trouncer at the Institute of Aotuanea m London 
and by Mr Steuart E Macnaghten at the Faculty of 
Actuaries m Edmburgh, besides dealing with certam 
technual matters, discussed subjects of more general 
seientihc mterest, and directed attention to the great 
decrease in the rates of mortality between ages 20 yearn 
and 70 years m the general population, and prasumably 
oIbo among the hves assured by the various tKimpames 
m Great Bntam 

Mr Troimcer mentioned that it is common know 
ledge to insurance offices that mvestigate their own 
expenence, that, apart from yearly fluctuations, the 
rates of mortahty are now lifter than ever before 
The two actuarial societies have m hand a new con 
tmuous investigation into the mortality expenence of 
assured lives and annuitants, mid while results witii 
regtud to the latter have already been published, with 
forecasts of future mortality and extensive tables, the 
work on assured lives has taken longer to arrange 
and the results for the three yean 1924-26 will only 
be fully available early next year but will be quickly 
followM by a further three years expenence This 
lut pomt IS important, as there might be a danger 
m using the figurea of three such light mortality years 
as 1924-26 

Mr Macnaghten referred also to r e s ea rch mto the 
effect of family and personal history and occupation 
and foreign residmioe on mortahty and sickness, and 
ramnded his audience that, a few years before the 
War, w Lewis P Orr dehvered a valuable address 
on this subject and advocated that a bureau of re- 
search should be set up The idea was received 


favourably and we have reason to believe that a 
scheme was actually worked out in a preliminary way 
and put before the insurance offices Then the War 
came and all such woric had to be put aside In spite 
of various post War difficulties, much has alremly 
been done to brmg mortahty statistics up to date, and 
it rernmns for the future to show how far the work 
can be extended to special claases of nsk, as has been 
^mble m the United States, where ^e War mtwfered 

It would seem that an mveetigation mto the mor 
tahty of assured persons who proceed to tropical or 
sub tropical areas is required, and there is no doubt 
that the information at present available is moom 
plete and untrustworthy, though mdividual actuaries 
nave done something to All the gmp, m, for example, 
Mr H E Raynes. for East and West Africa. The^nsk 
m all such oases has decreased raamly owing to the 
great advances m tropical hygiene and preventive 
medicine, though a httle of the apparent improvement 
may be attributed to a wiser choioe of the men sent 
abroad 

Mr Macnaghten amused hia audience by an example 
of the change m pomt of view “ It is difficult ”, 
he said, ‘ to realise to day that eighty years ago 
hves resident m the Umted States west of the Musnii 
sippi were not aooepted for hfe assuranoe exoept on 
ahnost prohibitive terms " With a further improve- 
ment m conditions, with greater knowledge of how to 
hve m unhealtiiy areas, and with accurate statistics 
to measure the nsk, it is to be hoped that those 
who look back m future years will notice similar 


The Bntieh Industries Fair. 


rpHE Qtanmittee which was appomted by the 
-L President of the Board of Trade m February 
1930, under Lord Chelmsford as chamnan, to examine 
the present mtuation of the Bntish Induatnea Fair 
and to oonaider means of moreaauw its utih^ to 
British trade, m its report (London H M S O Cmd 
3726 Pnoe 6d net) makes the basic recommenda 
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tion lhat “the Fair should be developed so aa to 
become a truly national manifestation of the quahty 
and lai^ of British products and an increasingly 
powerful faotor m the expansion of our trade’' 
Both Government and manufacturers generally should 
accord it more vigorous support, and the pubho should 
be enoouraged to learn through the Fair that Bntudi 
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manufootorew can supply their needs A jiolioy 
of * Sell British Qoods ’ is at least as important as 
‘ Buy British Qoods if for no other reason than 
the diffioulties at present enoountered by oustomera 
anshing to purchase British goods— difficulties which, 
in some oases at any rate, are due to the obvious 
reluotanoe or mdifferoioe of the retailer to sell British 
goods 

She Bntish Industnes Fair is the direct outcome 
of the measures taken by the Commercial Intelhgenoe 
Branch of the Board of Trade, immediately after the 
outbreak of War m 1914, to deal with the ntuation 
which had arisen in many industnes owi^ to the 
cessation of trade with memy countries From the 
flrat Fair, which was held in May 1916, in the Royal 
Agnoultural Hall, London, with an exhibitors’ door 
space of 80,000 square feet the size of the hut has 
steadily developed , the Birmingham Section was 
started m 1920, mid m the 1029 London Fair the 
area occupied by exhibits woe more than 310.000 
square feet Since 1026 the Treasuiy has made a 
gi^t of £26 000 per annum for advertising purposes, 
but the Committee lepurts that it received over 
whelming evidence that this sum was totally made 
quate for effective woild publicity, and recommends 
that the Oovermnent should establish a regular 
anniiftl publicity grant of a minimum of £100 000 
and recognise the ban as an integial feature of 
British eoonuimo pohoy The Committee agrees 
with the view that advertisement of the hair abroad 


is of value to BnUMi industry generally, and records 
ite conviction that expenditure of this character, 
by assisting the restoration of prosperity to Bntish 
mdustty. will prove to be a nationid economy and 
be amply justified by results The preponderance of 
evidence was emphatically against uioreasing charges 
for space as a contnbution towards advertising ex> 
penses, and regarding the Fair as a means of expand 
ing Bntisli mdustry, the Committee urges that the 
reoommended national contnbution is uuagmfioant 
compared to the present expenditure on unproduot 
ive rehef of unemploymi nt which it is desired to 
reduce 

Other recommendations include the acquisition of 
a site easily acoesmble from central London, and its 
equipment with buildings capable of extension as 
required . the continuance and. if possible, supplement 
ing of the Qovemment banquet to celebrate the 
opening of the Fair, the establuhing of a sfieoiaJ 
Committee to direct the expenditure of the pubhoity 
grant, the administration of which and the manage 
ment of the London Section should remain under uie 
oontiol of the Department of Overseas Tiade , some 
extension of the hours of admission of the jiubhc 
to the London Section, stricter exclusion of the 
general pubho during the hours reserved for trade 
buyers and an extension of the free passport visa 
granted to foreign buyers attending the Fair to cover 
at least three months and return visits to Great Bntam 
during that time 


hypothesis is now juatiflod, however, as the 

work done by W L lunk and K R van Horn, which 


Lattice Distortion and the Hardening^ of Metals. 

F has hitherto been regarded almost os axiomatic . X ray exammation was made simultaneously, and 
that lattice distortion of a metal will result the ^acement of the Ka. doublet the diffu<)enea8 or 
in baldening Doubt of the universality of such a I elongation of the reflection images and the widaniag 

■’ ‘ ^ ' -- ' of the diffraction nnm, proved that lattice distortion 

had ui fact been produced 

In hig 1 the changes m hard 
ness for the duralumm spooimen 
are shown m relation to the stress 
set up The material is at first 
softened and not hardmed, the 
softening mcreasing with the stress 
up to the elastic limit At streasss 
higher than this, the hardening 
resulting from the plastic deforma 
tion counteracts the softening 
effect and hardening commenoes 
An exactly similar re^t was given 
by the work on the brass, which 
softened even more than did tlto 
olummium alloy 
It IS clear, that, that lattice 
distortion resulting from clastic 
deformation can be aooompamed 
by an iqipreoiable doorcase m 
hardness As the authon pomt 
out, however, it is oonoervabte 
that where lattice distortion m 
of a very local obarae 
have the opposite 
harden the matenal 

In ooiroboration of the results 
which have been obtamed, the 
authors cite measurements made 
by Qayler sad Frsston on the alummium alloy v 



It may 
ot and 


formed the subject ot a papw read on Sept 10 before 
the Institute of Metals at its annual autumn meetuig 
at Southampton , _ „ 

The experiments recorded consisted m elastically 
deforming saroplee of 70 30 brase and dural umin 
hufichng and, iHulst etiU under stress, m measuring 

the hardneee by the Bookwell i^paratus on sofde * E 
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4 6 per cent of copper and by Chartkoff and Sykes 
on iron alloyed with 26 per cent of tungsten In 
the former oase, a speounen quenifiied from 600* C 
and then aged first at room temperature and then for 
8 lunits at 200* C , which showed maximum lattwe 
distortion, had a Bnnell hardness number of 67. 




1012 


NATURE 


[Dxobmbxb 27, 1930 


The 8«me apeoimen after on additolnal 21 houia at 
200° C had reached a maximum har^em of 78 but 
with oonmderably reduced distortion The iron 
tungsten alloy, eduoh had been quenched from 
1620° C , had a Bookwell ‘ O ' hardneee of 14 and 
pronounced lattice distortion Thu alloy after a sub 
sequent ageing for 40 hours at 800° C was relatively 
free from stsem but the hardness had risen to 30 
It would appear, then, that lattice distortion re 
suiting from the precipitation of a new phase will, in 
some oases at least, reach a maximum and then par 
tiallv disappear before the stage of greatest mechamoal 
hardness has been attained F C T 


UmTersity and Educational Intelligence. 

Thk eighteenth election to Beit Fellowships for 
SciMitiflo Research, which are of the annual value of 
£260 and tenable at the Impenal College of Science and 
Technology, will take place on or about July 14 next 
Not more than three fellowships will be awarded 
Candidates must be less than twenty five years of 
age at the time of election Applications miui be 
received by April 14 Paitioulars can be obtamed, 
by letter only, from the Rector, Imperial College, 
South Kenainl^n, London, S W 

Thx following scholarships wiU be offered for com 
petition by the Institution of Naval Aiohiteots m 
1931 Naval Architecture— Elw Scholarship (£130 
per ann for 3 years) and the Vickers Armstrong 
bcholarship (£160 per ann for 3 years) Afanne 
hfiQitiurwg — Parsons Scholarship (£160 per aim for 

3 years) and the Denny boholarsmp (£76 per ann foi 

4 years) The Denny Mholarship u open to boys lees 
than nmeteen years of age who have not yet begun 
their apprentio^ip, and is tenable at the Umveisity 
of Ulasgow The remauung scholatships are open to 
apprentices between the ages of eighteen and twenty 
three, and are tenable at the Royal Naval College, 
Greenwich, Umversity of Glasgow Aimstiong Col 
1^, University of Livertiool, and the City and Guilds 
(Enguieenng) College Particulars can be obtamed 
from the Secretary of the Institution of Naval Archi 
toots, 2 Adam Street, Adelphi, London, W C 2 

Thx Heldola Medal (the gift of the Society of 
Maccabceans) is awarded annually to the chemist 
whose published chemical work shows the most 
promise and u brought to the notice of the admuus 
trators during the year ending Deo 31 prior to the 
awanl The reciinent must be a British subject, not 
more than thirty years of age at the tune of the com 
plotion of the wow The mwlal may not be awarded 
more than once to tlie same person In awarding 
the medal for 1930 the adjudicatora will, unless 
exceptional ciroumstanoes arise, mve special con 
sideration to work m inorganic or physical chemist^ 
The next award will ^ made in Januoiy, 1931 
The medgl is awarded on the advice of the boud of 
examiaers of the Institute of Chemistry sittmg with 
repreeentbtives of the Society of MacoobiBans Com- 
mumoations should be addressed to the Registrar 
of the Institute of Chemistry, 30 Bussell Square, 
London. W C 1 

Thx Commimwealtb Fund of New York Ci^, 
mipported by gifts from the late Mrs Stephen V 
Harimem, has estabUshed for British graduate 
students a number of tellowshipa tenable at Amenoan 
umvenntiee The fellowsbipe are normally tenable 
for two years and are of tfo annual value of about 
£000 'niirty fellowsh^ are available to graduates, 
Mther men or women, who are unmuned and not 
more than thirty yean of age on Sept 1 , and ten are 
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available to colonial graduatee vdio have studied at a 
university m the British Isles and to graduates holding 
an appomtment oveneM under t^ British Qovem- 
ment, the Government of India, or the Government 
of a British Dommion, Colony, Protectorate, or 
Mandated Temtoiy Candidates are required to 
produce evidence of nrobcienoy m some recognised 
branch of university learning, wd must also submit 
a deflmte scheme of reeear^ or study proposed to 
bo earned out dunng their residence m too umvosity 
to which they may be assigned Applications must 
be forwarded through the suthonties of theoandidate s 
college or umvetmty and muat reach ^ Secretary 
to the Committee, Mr R H Simpson, 86 Portman 
Square, London, W 1, by Feb 0, 1931, at latest In 
1980 the number of mtnea for ordinary and Domimon 
fellowships waa 128 (104 men and 24 women), 36 
candidates entered for the Service fellowslups and 
three were appointed Of the 32 fellows anpomted, 
20 came from the Faculty of Soienoe and 12 oelonged 
to the group of arts subjects 


Histone Natural Events. 

Dec aS, 1879 The Tay Bridge Storm — On the 
evening and night of Deo 28 a deep barometric de- 
preesiun passed along the northwest and north 
coasts of Scotland, moving north eastwards Violent 
gales from west and southwest were experienced 
over Scotland, the velocity reaching 88 miles per 
hour at Glasgow from 7 16 to 7 IS p m The storm 
IS memorable for the destruction of the Tay Bridge 
at Dundee The central raised portion of the bridge, 
1060 yards long, broke away and at 7 30 f k a tram 
and 76 persons, not one of whom was saved, plunged 
mto the nvoe It seems probable that the bridge 
actually fell while the train was crossing The wind 
at the tune was blowing from west •wuth west, almost 
directly across the bridge, and a contmuous stream 
of sparks came fiom the wheels as the tram paned 
across, caused probably by the force with which they 
were pleased against the lee rails The bndj^ had 
only been opened to traffic on Juno 1, 1878 , its rapid 
destruction showed that msufficient allowanoe had 
been made for the pressure of the wuid, and led to a 
number of detailed studiee on this subject 

Dec 38, 1908 Messina Earthquake- The earth" 
traoke was very destructive withm an area of less 
than 200 square miles It is eetunated that 76,000 
persons (about half the total population) were lriiw( 
m Memina, and 26,000 in Reggio and other places m 
Calobna Less than ten mmutes after the earth 
quake, both shores of the straits were swept by sea 
waves, which reached a height of 36 ft on the Gala 
brian and 28 ft on the Sicilian coast A new sense 
of levels mode soon after the earthquake showed 
borti coasts had subsided, the Calabnan coast by 24 
mdiee uid the other by 28 inches 

Dec 38-39, 19x4 Gale off Dutch Coast —One of 
the most violent gales of recent years struck the 
coast of Holland on the ni^t of 28-29, 1914, 
after a very stormy month On the morning of Deo 29 
the wind velocity at the Hook of Holland reached 
94 imlee per hour, and great damage waa dcoe to 
shipping The gale was notable ab^rita long dura- 
tion and great extent 

Dee 30 , 1788 Severe Cold in Prance —It la re- 
corded m the regiBter of the Canton of La Chdtre, 
Department of ITndre, that “ the froets have bean 
so seveie this year m the month of Deosmber 
the barometers (s«o) have fallen two d e gwes lower 
than m 1709, sspschdly Deo 30 The nowa coveared 
the ground for more than aix wedw " 
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Societies and Academies. 

Lomdon 

LinnMW SocMtT, Deo i—J McLnckie On a 
wtunl QrtmUta hybrid Its hybrid ohaiaoter waa 
mgmtted by ^etoher and Miteaon (Lmn Soo 
N 8 W « 1927) on xaota of dutnbutton and morpholwy 
A comparative analyma of the hyMd and ita putatrre 
parenta la given Two diatmot typea of Q Oaudx 
ehaudM ooour m Nature, and their grapha reveal their 
^erencea It haa been ayntheaiaed artifloially, and 
hybnd aeedlmgs of the gmeration obtained The 
expenmental worit reveala the comparative atenlity 
of all three speoiea The faota of diatnbution of 
Q Cfmidtehaudtt, the reaulta of a detailed analyaia of 
(ta mam morphological oharaotwa and of aynthetio 
expmimenta m progreaa, seem to indicate that it la a 
natural hybnd between O laurtjolxa and Q aetmtkx 
folta — B Storrow Some fluctuations m aoologioal 
populations during the mneteenth i entury The 
penoda of major change are well marked, and the 
region affected is from the coast of Portugal to Spita 
bwgen An amehoration of wmter climate waa due 
to a northerly extension of warm water which influ 
enced the Amtic , the changed Labrador Current 
affected the Ashes of the American cocust from New 
foundland to CaM Cod Local and widoaproad change 
1870-80, coinciaed with an increased contribution to 
the Nor^ Atlantic from the South h quatonal Current 
The axia of the Gulf btieam approewshed nearer to the 
Amencan coast, and the southward effect of the 
Labrador Current decreased Such a change mcreaHea 
the mtermodiate area of the Nortli Atlantic Vana 
tiona in circulation and tho mcidenoe of flshenes 
become possible 

Dubtin 

Roral Irish Academj', Nov 10 — E J Conway A 
statistical analysis of the law governing the urea 
excretion m man The vahdity of an equation ex 
pressmg the excretion of urea m the human subject 
has bem demonstrated by statistical methods This 
equation is similar m form to a diffusion eijuation and 
IS in fact only a special case of a genoral equation 
expressing either cuffusion or secretion The K of 
the equation is mdepmidont of the variables uruie 
volume, blood concentration and body weight The 
influence of other unknown variables on K raamfests 
itself m a peculiar frequency diatnbution 

EDDfBUBQH 

Royal Society, Deo 1 — G Bond Ihe stem endo 
dermis m the genus Piper In one group a oon 
tmuous endodermis is present m a second the k^er 
IB present but u m a disoontmuous condition, while 
in a tiurd noup it is qmte absent This and other 
examples of variation m closely related types suggests 
that the stem endodermis can have little imjiort 
ance The endodermis m Piper is also oharaotmised 
by Its persistence m the primary condition, its 
power ol aooommodation to the inoreasmg bulk 
of the vascular oylmder, and by the irregiuwr de 
position of Caspanan strips In Piper, ana possibly 
elsewhere, the Caspenan stnp is probably secreted by 
the endodermal protoplast — Alastair Graham On 
the morphology, feeding meohamsms, and digestion of 
Etmt siligiia m^umaoner Thoe may be three or 
four apertures m the mantle — two posterior sqdiona 
and an anterior pedal aperture are of constant ooour 
renoe, but there may be a fourto c^ierture about the 
middle of the ventral surface The foot oontqina six 
deflmte senes of muscles and m the young animdl a 
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well developed byasus gland of which no trace remains 
m the adult llie moaolee and nervous system (re 
markable for the large number of penjAieral anasto 
moses) are desonbed m detad A oompanson of 
the ciliary mechanisms of Erma with those of other 
lamelhbranchs, for example, Oatrea — an animal with 
widely different habits— lea^ to the oonohision that 
thiou^out the class (except the septibranohs) these 
zneohaniams will be found to be very similar The 
style oontams a strong amylase and also an oxidase , 
the digestive diverticula oontam a protease, a hpcMC, 
a diastase, and a glyoogenase — L Minkais and 
FAB Crew On the pregnancy rate m the lao 
tatuig mouse and the effect of suckling on the dura 
tion of pregnancy Among pnmiparte the preg 
nancy rate duniig lactation was found to be 24 per 
cent, among multiparffi SO per cent, the difference 
being possildy a reflection of a difference m degree of 
somatic maturity In all tho oases of pregnancy 
during lactation the duration of gestation was pro 
longed rhe flgures do not confirm Darnel s law 
Proloiigation is due to an insuffloienoy of the hor 
mone(8) rmponaible for the mception and mamtenonce 
of pregnancy B P Wiaanar hurthor observations on 
the meohamsm of the diphaMc sex cycle (Estrogemc 
extracts from the anterior lobe and the gonadotropio 
subetanoe of pregnancy urme mterrupt piegnscioy m 
mice in certam concentrations, but do not mtonere 
with its progress m high concentration The expen 
ments are inteipreted as Bup[x>rtmg Wiesner and 
Crew a theory of the existor oe of two gonadotropio 
hormones No ^nadotropio hormones were found 
m ploeentse of diphasic animals The second phase 
of antonor lobe secretion in tho mouse persists at 
least up to the twelfth day of pregnancy 

Cats Town 

Royal Society of South Africa Sept 24 — B New* 
bery The theory of electrolytic valvo action An 
msulatmg anodic Aim is built up, which is impermeable 
to the la^ anions usual^ present but permeable to 
hydrogen ions As the Alms are very thm and the 
hydrogen ions very rapid there is no diAiouJty m 
aocomitmg for the observed rapid ohangee of potential 
and all the known phenomena of oleotrolytio vidve 
action B F J Schonland Tliuudenitoims and 
the penetrating radiation (2) Thunderclouds which 
seem to have an excess positive charge elevated 
above a negative charge produce much larger reduo 
tions m the intensitv of the pmetratmg radiation 
than the more usual type This can be readi^ 
interpreted if the primary radiation consists either 
of positively charged paiticles or of ultra gamma 
qiumta, but it does not support the view that 
the radiation is mode up of fast beta rays — C van 
Riet Lows Giant crescents The term giant ores 
cent IS used to describe an artefact that characterises 
a hitherto unnoted and unrecorded culture m the Stone 
Age of South Africa Since the discovery of an iso 
lated speounen by Stapleton at tho Kaaouga River 
mouth more than Ave years ago a number of others 
have been found aseooiated with a well defined induat^ 
that was practised from Maceppa to Algoa ^y along 
the south coast and so far mlwd os the Orange River 
— on area that covers about 20,000 square toiIw 
Technioally and typologioally the culture represents a 
transition from tne Mnldle to the Later Stone Age 
and probably formed an mtegral port of a blending or 
ooutaot betwem palnanthropio and neanthropio folk, 
the mam influence beuig nflanthrojno It shows 
remarkable aflfauties with the Late Moustenan and 
Early Aungnacian mdustnee of Europe — A. C Lee* 
: man Hohsm 
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Gkaoow 

Polifb Academy of Science and Letters, July 7 — 
St Ziemecki An apparatus for the study of the 
Raman spectra of orga^oompounds Theapparatus 
proposed by Raman has been modified so as to permit 
the use of so httle as 20 o o of liqiud under examma 
tion The expenmental tube u placed in a bath of 
paraffin oil, wnioh has the effect of reducing the re 
flections on the walls The author consiam that 
the study of the Raman spootrum of a substance will 
probably bo regularly employed m oimmio labora 
tones — L Marchlewski and Mile B Charlam- 
powicsdwna The absorption of ultra violet rays by 
oertam organic substances — Mile A Koslowska 
The genetic elemente of the steppe flora m Poland — 
L Bjsmcnt AttvOntna emydu, a trematode of Emya 
orbteulans — E Godlewskl, jun New reseaiches on 
the j^enomena of agglutination of the spermatosoids 
by sperm and by substances drawn from the organism 
of other species — S Skowron and Mme H Skowron 
The ai.tion of tnpaflavme on the karyokinetic division 
of the cell — T Pawlas and S Skowron The action 
of colounng matters denvod from acridine on the male 
sexual cells and their production — Mme Z Kclodti 
sjska and Mile W Halbsr The chemical nature 
of the cancerous imtigen — ^Wl Florkcwski The 
lymphatic vessels of the head of the eel {Atig\nUa 
anguMa) A Dunsjswski The lymphatic vessels 
of the body of the eel (AnputUo angutUa) — P 
Soeba The development of the blood vessels m the 
bram of the frog — T Marchlewski and Br Slisyiuki 
The influence of prolonged selection on the develop 
ment of a vestigial organ An account of ui attempt 
to increase the average length of the win« ui the 
winged varieties of Dro«ophUa ampdojfluia T 
Marchlewski The cramolofn of the domestic dog — 
T Marchlewski Certain tactors iletermining the 
hereditary transmission of an abundant milk pro 
diiotion 111 cows — J Borowik Iho migration of 
PleuroneetM hmanda m the central part of the Baltic 
— J Borowik Markmg PUur<mfeU» m the bay of 
Dantzig 

Rome 

Royal National Academy of the Lincei May 30 — 
U Cisotti laotropio tensora and hemi isotropic 
tensors — G Abetti Altitwle of the chromosphere m 
1020 and the course of the present solar oycle Obser 
vations at Arcetri and Madrid in 1020 show that the 
total area of the solar protuberanies (measured in 
imita of protuberance) wmih fell by from 1027 to 
1028 iliimuished by 100 from 1028 to 1020 Thus the 
maximum of the present solar oycle has passed — 
A Angsli Constitution and reactions of uomeno 
diaaohydrates An auaaer is given to Hantzsohs 
objections to the author s results and to the conclusion 
that stereoisomerism alone explains all different es in 
behaviour between normal diazohydratos and their 
isomendes — G Brum and G Natta The oiystal 
structure of thiophen X ray mvestigation of the 
crystal structure of tbiophm by the powder method, 
with the aid of a special spectrograph adapted for 
use at low temperatures, shows that the crystal has a 
tetragonal cell wiBi ths axial ratio a c => 1 1 32 
The lattice constants at -170“ are a = 7 220, 
c = 9 04 ±001 A, 0=498x10 “ 00 The unit oeU 
contains four molecules C 4 H 4 S and the density is 1 11 
Use was mads m the measuremmts of a metalho 
oalonim anti cathode, iqiphoatiou of which is par 
tioularly advantageous in the examination of oigmmo 
aubstancea — S Francbt Umfomuty m oharactec of 
the HebnjfnthaM labyrm(h,%oa zone from Ubaye to the 
Alps and to tlie Ligunan ooast, and oonsequentW its 
great ohumologioal value — G Levi and G C DegUotti 
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Simoture and properties of the striated and retioalw 
flbnls m oertam living tusuea The actual extstanoe 
of tbeee flbnls is demonstrated m a number of hving 
organs, namely, the spleen, lymphatic glands, thymus, 
marrow, liver, kidnm Study of tlm reaistanoe to 
tension of the flbnls m the splem and hver by means 
of P4terfi B micro manipulator diows that the flbnls 
are elastic in the ordinary sense of the term — G 
Andreoli lamits and pseudo limits of a suooeasiQn — 
Ciuseppma della Mogiie Study and tabulation of a 
particular function — Miron Nicolsico Theorems of 
the mean for functions of two real variables — Bnrlco 
Voltsrrs Determmation of the tensions m an elastic 
medium due to a small displacement of an immersed 
ngid sphere — P Lambert! Investigations on the 
bwoentno, scalar, and veotonal moments of the 

S oantitiee of motion for a material system — D 
onvicim Certam fimdamoital theorems of electro 
dynamics and of the statics of elastic aohds — E 
Fermi Interpretation of the principle of causahty m 
quantistio mechanics An attempt is made to define 
up to what pomt causality may, according to quantistio 
meohamos, be spoken of and in what sense the state 
ment that quantistio mechanics does not lead to a 
determination of future events is to be understood 
The caso discusaed la that of a pomt movable along a 
straight Ime but the considerations advanced may be 
readily extended to more complicated systems — E 
Persico The lelatiou E — hr ui wave meohamos — 
Washington del Regno The laws of omission of 
nickel The few results yet pubhahed on the radia 
tion of nickel mdioato that the total emission of this 
metal may be expressed by a relation of the btefan 
Boltzmann ^pe, A = X T* but somewhat divergent 
values have been obtamed for n by different investi 
gators By means of an expenmentid arrangMnent 
simpler and more certam m ttie determination of the 
temperature of the onitting lamma than those 
previously used the value 4 586 is obtained for n 
over the extended temperature interval 360“ 60“ — 0 
Wstagbin Seizure of electrons by 10 ns Application 
of the methods of wave mechanics is capable of furnish 
ing an mterpretation of the recent experimental 
results of Davis and Barnes on the seizure of electrons 
by a particles — V Roachi Shadow frmges in the 
study of very small sphenoal aberrations Investiga 
tion of simple spherical aberration by means of shadow 
fringes shows that the deformations to which these 
fringes are subject ore appreciable even when the 
imagoB no longer reveal the pres^ioe of sphenoal 
abemtion — G R Leri and D Ghiron Oxidation of 
ohlontes to chlorates by means of permanganates 
This oxidation takes place quantitatively m cold, 
neutral solution and is rendered more rapid by the 
preeence of salts of calcium, zinc etc , which neuttalisc 
the alkalmity of the process 
3C10, ^ 2 Mn 04 +2H,0-*3a0, +2Mn0,+20H 
Hie course of the reaction is not disturbed by excess 
of the permanganate — G Natta and A Nanni 
Structure of inert gases (1) Investigation of xenon 
At about 100° absolute, the side of the unit cell of 
xenon has the value a = 6 18i:0 02A, the volume 
being 236 x 10 “ 0 0 , and the density, asBuming that 
the cell contains four atoms and takmg 1 66 x 10 “ 
gram as the wei^t of the hydrogen atom, 3 04 This 
value tat the density oorneponds with the experi 
mental value for hquid xenon at its boiling pomt, 
namely, 8 00 On the oasumptum of the tangenoy of 
sphenoal atoma m the lattice, the ^iparent radiua of 
the xenon atom is 2 18 A — A Ostrogonch and V 
Galea Investigations on 7 tnaames Syntheses of 
ethyl and propyl ommothioltnaaines, and new data 
on methylunhiothiottnaBine The oondita o oa for 
obtaining the higher homologues of methylammothiol* 
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truudne and aryl and atylalkyl denvatives of ammo j 
thioltnacme are given The ethyl compound melk 
at 207° 208° and the propyl oommuud at 262° 263° ' 
— A Deaio Thepreaenoe of the foaaihferous Silurian 
in the lalaad of Coo (^gean Sea) — Romolo de Past 
Action of ultra violet rays on the germination of 
barley for maltmg The efleotH of the action 61 ultia 
violet raya on germinating bail^ include acceleration 
of the germmatmg prooees, prevention of mould growth 
and increase m Oie vitamm content Thie treatramt 
18 found to be apphcable, with beneficial reaulta, to 
the manufacture of malt under industrial conditions — 
C Guareiehi First experimental results on the 
development of the otocyets of urodele amphibia By 
means of a new experimental procedure, it is shown for 
the first time that the otooysts of urodele amphibia 
form a mosaic system 


SvDintY 

Linnean Society of New South Wales, Sept 24 — - 

k R Malloch Notes on Australian Diptera (26) 
i group treated m previous papers in this senes as 
subfamily OchthiphUmsa is now regarded as of family 
rank Keys are given to the mnera — A M Lea 
Desonptions of new species of Australian Coleoptera 
(21) Eleven new species of Soaiabseidsa and thirteon 
new bpeoios and five now genera of Curouliomd®, 
mostly from Australia, and three species from £i]t 
and two from Papua closely allieil to Australian forms 
are also described — J Calvert An abnormal \r«w 
tinum burr A burr m which two male florets occupy 
portion of the burr, whilst just alongside, a loculus 
contamod what looked like an unopened floret This 
made up one half of the burr, the other half (onmstmg 
of the normal one seeded loculus — W W Froggatt 
Notes on gall makmg coccids, with desonptions of 
new species (2) Five species of Apiomorpha are 
desonbed as new In some oases the specific names 
of the Eucalypta on which the galls develop, which 
were previoiMy unknown, are recorded — C Deane 
Tnchopterymdic of Australia and Tasmania de 
aonptions of new genoia and spooiea Hitherto only 
SIX spocies of Tiichopterygidee hod boon desenbed 
from Australia The {iresent paper adds eleven new 
species, classed m eight genera six of which aro new, 
most of them being very distmet One now genus is 
blmd, there being no eyes or eye sockets, nor any 
sugg^ion of a place for the eyes ifodtcayia is also 
Hmd, but differs m most othor ways 
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